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Why Sampling?

• The difficulty is being confident that the sample 
is representative of the population 

• Sampling is done because a census is too 

expensive or time consuming

Collecting Samples

• Choosing the sample randomly reduces the risk 
that selected members are not representative of 
the whole population



TYPES OF SAMPLES

A. Simple Random Sampling

A simple random sample requires that all 
selections and combinations of selections are 
equally likely

Example 1
Let us assume you had a school with a 1000 
students and you want 100 of them for further 
study. 
• You might put all their names in a drum and then 

pull 100 names out.
• You might assign each student a unique number 

and then use a random-number generator to 
determine which numbers to include.



B. Systematic Random Sampling

A systemic random sample has a random starting 
point (i.e. individual, household or object), but 
follows a pattern defined by the sampling interval

Example 2
Attach numbers to each of the 1000 students in the 
school ranging from 0001 to 1000
Chose a random starting point
Pick every 10th name thereafter to give us our 
sample of 100

𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒



C. Stratified Random Sampling

A stratified random sample divides the population 
into groups called strata (e.g. geographic areas, 
age groups, places of work, and so on); a simple 
random sample is taken in proportionally from each 
group.

Example 3
A company has a total of 360 employees in four 
different categories:

Managers 36
Drivers 54
Administrative Staff 90
Production Staff 180

How many from each category should be included in 
a stratified random sample of size 40?



To create a sample of size 40 we need
from each category.

Solution

Managers

Drivers

Administrative Staff

Production Staff

36 × 19 = 4
54 × 19 = 6
90 × 19 = 10

180 × 19 = 20
Total = 40

?
40360 = 19



D. Cluster Random Sampling

A cluster random sample organizes the population 
into groups (e.g. communities, companies, 
schools, and so on) and then entire groups are 
randomly selected.

Example 4
Let us assume you wanted to conduct interviews 
with high school teachers in London. 

Each high school would represent a cluster.

You would select a number of schools and then 
interview every teacher at the chosen schools.



E. Multi-Stage Random Sampling

A multi-stage random sample organizes the 
population into groups and then a simple random 
sample is taken from randomly selected groups.

Example 5
The students’ council decided to conduct a survey 
regarding opinions on PED use at school.

They decided to interview 240 students, or 10% of 
the student body.
Thus, the students randomly selected 40% of the 
classes.
They then chose 25% of the students to be 
interviewed (25% of 40% of the classes is 10% of 
the students).



A destructive sample requires that the samples 
that are taken be destroyed in the process of 
testing (e.g. light bulbs tested for quality control, 
or cars used in crash tests).

F. Destructive Sampling

G. Voluntary Response Sampling

Any member of the population is invited to 
participate in the survey.  This can lead to 
inaccurate results because the people that choose 
to participate are often not representative of the 
population. 

H. Convenience Sampling

Occurs when you simply take data from the most 
convenient place (for example collecting data by 
walking around the hallways at school).  It is also 
not representative.



• the size of the sample will have an effect on the 
reliability of the results

• the larger the better

Factors:

• variability in the population (the more variation, 
the larger the sample required to capture that 
variation)

• degree of precision required for the survey

• the sampling method chosen

Sample Size



Example 6

Identify the type of random sampling in each of the following 
scenarios.

(a) John picks various coloured marbles out of a box.

(b) The Ontario government randomly selects five high schools 
in Ontario and surveys each student in those schools.

(c) Every fiftieth family in the Unionville telephone book is 
surveyed by phone.

(d) Canada is the country chosen for analyzing the health care 
system, and several hospitals from each province are 
randomly selected from a master list of all hospitals.

(e) Miriam randomly selects three cards from a deck.

Simple Random Sampling

Cluster Random Sampling

Systematic Random Sampling

Stratified Random Sampling

Simple Random Sampling



Stratified Sample
Divide the population into 
groups and randomly 
sample from each group

Cluster Sample
Divide the population into 
groups and randomly 
sample entire groups

Multi-Stage Sample
Divide the population into 
groups, randomly select 
some groups and randomly 
sample from each group

Visual Organizer

Suggested Exercises
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