Lesson 25: Cluster and Stratified Samples
Stratified random sampling
Divide the population into groups of similar individuals (strata) then select an SRS within each strata.
Combine the SRSs from each strata to form your full sample.
Goals:
• Guarantee that the sample represents the population.
• Split the population into groups (strata) with meaningful differences so the data represents the
population.
• Each strata is different, but the subjects in the strata are similar.
• The number to be surveyed in each strata should be proportional to the size in the population.

Advantage: Can produce more exact information (especially in large populations) by taking
advantage of the fact that individuals in the same strata are similar to one another.
Disadvantage: Not appropriate unless strata are easily defined.
Example: In order to get a better idea of what athletes thought about homecoming last year,
the director divides all athletes into the teams they play for, and then selects a random
sample from each sports team. His full sample consists of aggregating the random samples
form each team.
Simple Example
Population: 10 Men, 10 Women

Pros

Cons

Simple
Random
Sample

Place the names of all 20 people in
a hat, shake it up and randomly
draw out 8 names without
replacement

We have an unbiased SRS.
If the sample is size is large
enough, stratification is
unnecessary.

The SRS of size 8 could be
result in one gender being
over-represented and the
sample may be biased
toward that gender.

Stratified
Random
Sample

Strata 1 = men Strata 2 = women
We have an unbiased and
Place the names of the 10 men in
representative SRS.
hat and the names of the 10 women
in a second hat. Randomly select 4
men from the first hat without
replacement and 4 women from the
second hat without replacement.

If the population is large
and spread-out, it may be
difficult to contact the
subjects for data
collection.

Cluster Sampling (Multi-stage sampling)
Divide the population into sections (clusters) then randomly choose a few of those clusters, and
select every member or an SRS of the clusters chosen.
Goal:
•
•
•
•

Make data collection easier.
Split the population into similar groups so that each group/cluster represents the population.
Each clusters is similar, but the subjects within the clusters are different from one another.
The number to be surveyed in each cluster is the same for all clusters.

Advantage – Don’t need a list of entire population
Disadvantage – More variability between samples depending on how clusters are
determined.
Example – A psychologist at the University of Pennsylvania collects a sample by first dividing up
the students into their respective schools (Wharton, engineering, nursing, arts and sciences)
then by the departments that their major is in, and then she selects a few departments at
random and surveys every student within those chosen departments.
Simple Example
Population: 10,000 High School students who
live in our county, which has 15 High Schools.

Pros

Cons

Simple
Random
Sample

Place the names of all students in a hat,
shake it up and randomly draw out 100
students without replacement. Survey these
students.

We have an unbiased
SRS that is likely to be
representative of the
population.

Some schools may be
over-represented and
the results will be
biased towards these
schools/students.

Cluster
Sampling

Step 1: Randomly select 4 high schools from
the county high schools to be clusters A, B, C,
and D.
Step 2: Place the names of all students from
school A in a hat, shake it up and randomly
select 25 students without replacement to be
surveyed. Repeat this process for school B,
C, and D.

We have an unbiased
SRS that is likely to be
representative of the
population AND the
data can be
collected in a
reasonable manner.

If each cluster is not
representative of the
population then we
could end up the data
that does not reflect
the population. If all
schools selected are
suburban and no
urban school is
selected, then the
sample is biased.

Daily Data Collection
Our school has 200 fall sport athletes on 12 different teams.
In groups: Create one question on a topic of interest and decide how to survey a sample using a stratified
sampling and a cluster sampling. Volunteers will be called upon to share their methods to the class.
The class will decide on the most interesting question and use it to perform a survey in class.
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