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Sampling Techniques
Goals: 

• Describe features of good sampling

• Describe various sampling techniques

• Identify poor sampling techniques

CLASS NOTES
Questions/Main Ideas
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What are you measuring? In order to gather data, you need to stop and ask yourself some questions. First, 
what are you interested in learning about? Are you interested in the mean height 
of seniors at your high school? Are you interested in the proportion of cars that 
“roll” through a certain stop sign? 

Who is the target 
population?

The population you are interested would contain all possible members of that 
group. For example, if you plan to study the average dandelion count per square 
meter in residential lawns in your neighborhood, the population would be every 
lawn in your neighborhood. You could be more specific and simply look at your 
own yard. Then the population of interest would simply be your lawn. Deciding 
how broad of a population to study is an important consideration. The larger the 
population, the more you are able to extend your findings. However, the 
sampling becomes much more difficult (and expensive!).

Parameter of Interest
(Clearly define what you are 
measuring)

Once you determine your population of interest, you'll want to clearly define the 
parameter of interest. A parameter is some characteristic of the population. It 
could be the mean shoe size or the proportion of people who will vote 
democratic in the upcoming election. From the population, what exactly are you 
going to attempt to learn about?

Parameter vs Statistic A parameter is usually unknown. If you are interested in the opinions of college 
freshman, it would be very difficult to have access to all college freshman. 
Therefore, we need to have some way to gather a  sample  that represents the 
population as closely as possible. The strategy would be to gather a sample that 
represents your population and make your measurement from the sample. Any 
measurement taken from a sample would be called a  statistic  and would be used 
to make an informed decision about the unknown  parameter .

Good technique Include randomization (to avoid sampling bias), and design your sampling 
technique to represent your target population within the constraints you have 
(budget, time, etc.).

Simple Random Sample The first is the simple random sample (SRS) . This is basically the equivalent of 
randomly assigning each person a number and randomly choosing numbers to 
gather your sample. 

There is one main property of an SRS that you should know. Suppose you are 
gathering a sample of size n from a large population. Every group of size n 
should have the same probability of being chosen.



Stratified Random Sample A stratified random sample adds more structure to the sampling technique. First, 
the population is divided into groups called strata. Next, a simple random 
sample is taken from each of the strata. This technique can ensure that different 
groups have representation in your sample.

Cluster Sample A  cluster sample  is similar to a stratified sample in that the population is 
divided into groups. In this case, the groups are called clusters. Instead of taking 
an SRS from each group to make up the sample, we randomly choose clusters 
and then sample every individual in the randomly chosen clusters.

Systematic Random Sample Another sampling technique is a  systematic random sample. This technique is 
most useful when there are people standing in a line or entering a room or 
building one at a time. You would randomly choose a starting point and then 
sample every kth individual. For example, you could stand outside a department 
store at the mall and use a random number generator to determine the first 
person to survey. For example, you might decide that the 14th person to enter the 
store will be the first person in the store. From then on, you will survey every 
10th person that enters the store. There is a high amount of structure (every kth 

individual is sampled). Keep in mind that the random part of the sample comes 
from randomly choosing the starting point. This feature of a systematic random 
sample is very important. 

Poor Techniques

Convenience sampling There are also many types of poor sampling techniques. The most common 
would be  convenience sampling . In this technique, the technique is simply to 
gather whatever is convenient, as the name would imply. Don't be fooled by 
official sounding reports with randomness built in. If you are interested in the 
opinion in your city about some political issue and you go to the local mall to 
“randomly” choose people walking from store to store to survey, you still have a 
convenience sample. Even though you seem to have built in randomization, you 
simply found people who were convenient to sample. You have no valid 
statistical reason to claim that your sample represents the target population.

Voluntary Response Sample Another bad sampling technique would be a voluntary response sample . Again, 
as the name implies, this sample would consist of people who volunteered to 
participate. A classic example of this would be a radio talk-show that does a poll 
by having listeners phone in. The results would most likely be biased toward 
whatever slant the radio show happens to promote. Another type of volunteer 
sample would be the comment card at a restaurant. Customers choose whether or 
not they want to fill it out. If the target population is all customers, the sample 
would be biased because people would only fill out the card if they were very 
happy or very unhappy with the service or food received.



Things to avoid

Bias

Nonresponse

Under-coverage

Response bias

Question Wording Bias

Bad sampling techniques introduce  bias in the results. We say that a sample is 
biased if it systematically favors certain outcomes. Remember that the goal is to 
gather a sample that represents the actual population as closely as possible. We 
rely on a random process to generate a sample that represents the population. 
There could certainly be individuals in the sample that have strong opinions. 
This would not be considered bias because these individuals belong to the 
population and should be represented. Bias would be introduced if these 
individuals were systematically over or under represented.

Bias can be introduced by a poor design such as a convenience sample or a 
voluntary response sample. It can also be introduced by other factors than the 
design of the sample. Several such factors are worth noting. First, a sampling 
technique could suffer from  nonresponse. If a large company wants to assess its 
customer's satisfaction, it might mail surveys to all of the customers that have 
filled out a waranty card. Many people would see the letter in the mail and throw 
it out. The people who actually take the time to fill it out and return the survey 
would most likely be biased (either love or strongly dislike the product). Thus, 
the survey, simply because of nonresponse, would systematically favor certain 
outcomes.

Another factor that can introduce bias is  under-coverage. An example of this 
might be surveying students at a local high school (the population of interest is 
all students at the school) about a new closed-lunch policy. The survey happens 
to be given during an hour when all of the freshman are at lunch and not in class. 
The freshman would not be represented in the sample, and their opinions would 
not be heard. You could argue that the sample would not represent the target 
population well, and you could also argue that the survey may systematically 
favor certain outcomes.

A third factor that can introduce bias is called  response bias. Response bias 
occurs when those being surveyed would be influenced to respond a certain way, 
usually due to the conditions surrounding the survey. For example, if a police 
officer comes into a room of students under the age of 21 and asks if anyone has 
ever had alcohol, most people would feel uncomfortable responding “yes”, even 
if they had. Instead, saying “no” (or not responding at all) would be 
systematically favored. 

Example of bias due to question wording:

• Do you support the death penalty? Please circle “yes” or “no”.

• Do you support the death penalty even though many innocent people have been 
convicted and put to death?


