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Chapter 10

LEARNING OBJECTIVES

L I -

Sampling in Quantitative,
Qualitative, and Mixed

Research

After reading this chapter, you should be able to

• Explain the difference between a sample and a census.

• Define the key terms used in sampling (representative sample, generalize, element, statistic, parameter, and so forth).

• Compare and contrast the different random sampling techniques.

• Know which sampling techniques are equal probability of selection methods.

• Draw a simple random sample.

• Draw a systematic sample.

• Explain the difference between proportional and disproportional stratified sampling.

• Explain the characteristics of one-stage and two-stage cluster sampling.

• List and explain the characteristics of the different nonrandom sampling techniques.

I Explain the difference between random selection and random assignment.

• List the factors that you should consider when determining the appropriate sample size to be selected when using
random sampling.

a Discuss sampling in qualitative research and compare and contrast the different sampling techniques used in qualitative
research.

• Explain the two criteria that produce the eight methods of sampling in mixed research.

247

Visit the Student Study
Site for an interactive
concept map.



•REEARCH IN REAL LIFE Representative Samples

The concept of sampling has important applications in daily life. For
example, most farm products that are grown in the United States
are subject to inspection by the Federal-State Inspection Service,
Because it is not possible for each apple, each ham, or each
to be inspected individually, the Inspection Service selects
of each farm commodity for inspection. Analyses of these samples
are used to infer the characteristics of large quantities of various
farm products. Inspections of farm products by these government
officials protect the general public by ensuring that the products in
grocery stores are safe for public consumption.

Let’s look more closely at the example of peanuts. Thousands of
tons of peanuts are grown annually in the United States. As with I

other farm products, peanuts are subject to analysis by the Inspection Service before they can be put on the market. The inspec- ]
tors need to know the percentages of specified components, such as whole peanut kernels, half kernels, shriveled kernels, hulls,
and foreign material (e.g., hay, sand, and pebbles), in each load of peanuts, as well as the percentage of moisture in the

A typical truckload of peanuts brought to market by a US farmer ranges in size from approximately 2,000 to 6,000 pounds.
The Inspection Service inspectors draw a sample of peanuts from each load with the use of a special tool called a peanut auger,
a hollow, stainless-steel cylinder approximately 4 inches in diameter and 7 feet long. The inspector pushes the auger into the
peanuts from the top surface to the very bottom of the load. This procedure allows the auger to take a sample of peanuts from
every level in the load. The inspector performs this procedure for each of several positions randomly selected by a computer that
graphs the top surface of the load of peanuts. Theoretically, each peanut (and each other component of the load) has an equal
chance of being included in the sample. This process produces samples that are representative of the loads of peanuts.

• Sampling The
process of drawing
a sample from a
population

• Generalize To
make statements
about a population
based on sample
data

• CensusAstudy
based on data from
the whole
population rather
than a sample

J n this chapter, we examine the idea of sampling. Sampling is the process of drawing a
sample from a population. When we sample, we study the characteristics of a subset
(called the sample) selected from a larger group (called the population) to understand

the characteristics of the larger group. After researchers determine the characteristics of the
sample, they generalize from the sample to the population; that is, researchers make state
ments about the population based on their study of the sample. A sample is usually much
smaller in size than a population; hence, sampling can save time and money.

Ifyou study every individual in a population, you are actually conducting a census and
not a survey. In a census, the whole population is studied, not just a sample, or subset, of
the population. A well-known example of a census is the US Decennial Census conducted
by the Census Bureau every 10 years. The purpose of this census is to determine the demo
graphic characteristics (age, gender, race, income level), educational characteristics (edu
cational attainment, school enrollment), family characteristics (number of children, age at
marriage, family structure), and work characteristics (e.g., type ofjob, occupational prestige
of job, number of hours worked per week) of all individual citizens of the United States.

248



Chapter 10: Sampling in Quantitative, Qualitative, and Mixed Research 249

That’s more than 300 million people! As you can probably imagine, a census is quite expen
sive and very difficult to conduct.

Researchers rarely study every individual in the population of interest. Instead, they
study a sample of the population. The use of random sampling saves time and money
compared to a census. Using the random sampling techniques discussed in this chapter,
characteristics of the US population can be estimated within a small margin of error (plus
or minus a few percentage points) using only 1,000 to 1,500 individuals. Conducting a
census for large populations is generally too difficult and too expensive. On the other hand,
if a population is very small (e.g., all 25 teachers at a single elementary school), including
all of the individuals in your research study is your best bet. The real power of random
sampling comes when you are studying large populations.

In this chapter, we discuss random (also called probability) sampling techniques and
nonrandom (also called nonprobability) sampling techniques. Random sampling tech
niques are based on the theory ofprobability and usually produce “good” samples. A good
sample is one that is representative ofthe population it came from. That is, a representative
sample resembles the population that it camefrom on all characteristics (the proportions of
males and females, teachers and nonteachers, young and old people, Democrats and
Republicans, and so forth) except total size. A representative sample is like the population
except that it is smaller. Although a random sample is rarely perfectly representative, random
samples are almost always more representative than nonrandom samples. Nonrandom
samples are said to be biased samples because they are almost always systematically dif
ferent from the population on certain characteristics. In contrast, random samples are said
to be unbiased samples because they tend to be representative of the populations from
which they come.

Random sampling is frequently used in survey research, which is a nonexperimental
research method in which questionnaires or interviews are used to gather information and
the goal is to understand the characteristics ofa population based on the sample data. Well-
known examples of survey research include studies done to determine voter attitudes about
political candidates and related issues of interest (e.g., education, family, crime, foreign
affairs). Although the random sampling techniques discussed in this chapter are most
commonly used in survey research, they are sometimes used in most other types of quan
titative research as well.

As you read the rest of this chapter, remember that the main purpose of sampling in
quantitative research is to enable the researcher to make accurate generalizations about a
population using sample data. In short, obtaining a sample is a means to an end. After you
learn about sampling in quantitative research (what it is and how it is conducted), we
discuss sampling in qualitative research, where the goal is to select particular groups and
to understand them. We conclude with a discussion of sampling in mixed methods
research, which combines insights from the study ofquantitative and qualitative sampling
methods.

10.1 What type of sampling produces representative samples?

10.2 What is a representative sample, and when is it important to obtain a representative
sample?

• Representative
sample A sample
that resembles the
population

• Biased sample A
sample that is
systematically
different from the
population

• SurveyresearchA
nonexperimental
research method
based on
questionnaires or
interviews

See Journal Article 10.1
on the Student Study
Site.

REVIEW

QUESTIONS
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• SampleAsetof
elements taken
from a larger
population

• Element The basic
unit that is selected
from the population

• NThe population
size

• n The sample size

• Population The
large group to
which a researcher
wants to generalize
the sample results

• Statistic A
numerical
characteristic of a
sample

• Parameter A
numerical
characteristic of a
population

• Sampling error
The difference
between the value
of a sample statistic
and the population
parameter

I Sampling frame A
list of all the
elements in a
population

• Response rate The
percentage of
people in a sample
who participate in a
research study

TERMINOLOGY USED IN SAMPLING

To understand sampling better, it is helpful to know some specialized terms. A sample is a
set of elements taken from a larger population according to certain rules. An element is the
basic unit selected from the population. “Individuals” are the most common element sam
pled; however, other types ofelements are possible such as “groups” (e.g., schools, classrooms,
clinics) or “objects” (e.g., textbooks, school records, television commercials). A sample is
always smaller than a population, and it is often much smaller. In sampling, the letter N
stands for the population size (the total number of people or elements in a population), and
n stands for the sample size (the number of people or elements in a sample). For example,
ifwe selected a sample of 500 people from a population of 150,000, then n would be 500 and
Nwould be 150,000. Sampling rules tell you how to select a sample. The methods ofsampling
discussed in this chapter follow different rules for selection.

A population (sometimes called a target population) is the set of all elements. It is the
large group to which a researcher wants to generalize his or her sample results. In other
words, it is the total group that you are interested in learning more about. A few possible
populations are the citizens ofthe United States, all the students attending public and private
schools in Portland, Oregon, and all counselors working at a mental health center in Austin,
Texas.

A statistic is a numerical characteristic of a sample. For example, on the basis of the
people included in a sample, a researcher might calculate the average reading performance
or the correlation between two variables (e.g., test grades and study time). A parameter is
a numerical characteristic of a total population. For example, it could be an average, a
correlation, or a percentage that is based on the complete population rather than on a
sample. We rarely know the values of the population parameters of interest. Therefore, we
collect sample data so that we can estimate the probable values of the population parame
ters. A sample statistic will rarely be exactly the same as the population parameter, but most
of the time it will not be very far off (assuming that the sample is a random sample of
adequate size). The actual difference between a sample statistic value (let’s say you calcu
lated an average for the sample) and the population parameter (the actual average in the
population) is called sampling error. Sampling error will fluctuate randomly over repeated
sampling when a random sampling method is used. That is, a sample statistic (e.g., an
average or a percentage) will sometimes be a little larger than a population parameter, and
it will sometimes be a little smaller. However, it will not be consistently too large or too
small. That is, it will not be biased if you use random sampling.

When we draw a sample, we typically begin by locating or constructing a sampling
frame, which is a list of all the elements in the population. For example, ifwe are interested
in drawing a sample of college students attending Ohio State University, then the sampling
frame should be a list of all students attending Ohio State University. The researcher draws
the sample from the sampling frame using one of the sampling methods discussed later.
After the sample is selected, the members of the sample are contacted and asked if they will
participate in the research study.

Typically, some ofthe people in a sample wifi refuse to participate in the research study.
You can determine the percentage that actually participates by calculating the response rate.
The response rate is the percentage of people in a sample that participates in the research
study. The response rate will usually be less than 100%. If you select, for example, a sample
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size of 200 people and only 183 of the 200 individuals participate, then the response rate is

91.5% (183/200 x 100). The formula for the response rate is

Response rate =

Number of people in the sample who participate in the research
x 100

Total number of people in the sample

If you want a sample to be representative of a population, then it is essential that the

response rate be as high as possible. Response rates around 70% and higher are generally

considered acceptable. However, the sample might still be biased (not representative of the

population) even when the response rate is high because the kinds of people who drop out

of the sample might be different from the kinds of people who remain in the sample.

Researchers should discuss the issues of sample selection procedures, response rates, and

sample integrity when they write up their reports. Generally, you should not trust research

reports in which this information is not found.

10.3 What is the difference between a statistic and a parameter?

104 What isa sampling frame?

RANDOM SAMPLiNG TECHNIQUES

Simple Random Sampling
A simple random sample is what researchers are usually referring to when they say

they have a random sample or a probability sample. Simple random sampling is the most
basic form of random sampling, and it’s the cornerstone of sampling theory. In fact, all the
other random sampling methods use simple random sampling at some point during the
sampling process. A simple random sample is formally defmed as a sample drawn by a
procedure in which every possible sample ofa given size (e.g., size 100) has an equal chance
of being selected from the population. More simply, a simple random sample is drawn by
a procedure in which every member ofthe population has an equal chance ofbeing selected
for the study. When every member has an equal chance of being selected, the sampling
method is called an equal probability of selection method (EPSEM).

One way to visualize the drawing of a simple random sample is to think about the “hat
model:’ Here is how it works. First, go to a good hat store and buy a big top hat. Next, make
one slip of paper for each individual in the population and place all of the slips in the hat.
Make sure you use standard-sized slips ofpaper so that they wifi all be the same shape, size,
and weight. If there are 1,000 people in the population of interest, you will need 1,000 slips
of paper. Now, let’s say you want to obtain a simple random sample of 100 people. To make
sure all the pieces of paper are thoroughly mixed in the hat, cover the top of the hat and
shake it up vigorously. Next, select one slip of paper from the hat. After selecting the slip of

• Simple random
sample A sample
drawn by a
procedure in which
every member of
the population has
an equal chance of
being selected

• Equal probability
of selection
method Any
sampling method in
which each member
of the population
has an equal
chance of being
selected
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paper, shake the hat up again to be sure the remaining slips are well mixed and then select
another slip ofpaper. After you have selected all 100 names, you will have a simple random
sample size of 100 (n = 100) from a population size of 1,000 (N = 1,000). After you finish
selecting the sample, you can look at the names to see who is included in the sample. These
are the 100 people you will study.’

Drawing a Simple Random Sample

Now let’s get a little more practical and see how researchers actually draw random
samples. Although the hat model was a convenient metaphor for thinking about simple
random sampling, it is rarely used in practice. Until relatively recently, a common approach
was to use a table of random numbers, as shown in Table 10.1, which is a list of numbers
that fall in a random order. In such a table, no number appears more often than any other
number in the long run; all numbers have an equal chance ofappearing. Furthermore, there
wifi be no systematic pattern in the table. If you ever think you see a pattern in a table or
that some number occurs more frequently than it should, you need only look farther in the
table. The apparent pattern will disappear.

These days, practitioners usually use a random number generator for selecting their
random samples. Here are links to two random number generators available for free on the
Internet:

www.random.org

www.randomizer.org

If you use a random number generator, such as the ones just listed, you are actually
randomly selecting a set of numbers. That means that all of the elements in the sampling
frame must have a number attached to them. Remember, a sampling frame is just a list of

• Table of random
numbers A list of
numbers that fall in
a random order

• Random number
generator A
computer program
that produces
random numbers
used in random
assignment and
random selection

• TABLE 10.1 Table of Random Numbers

Line! Column 1 2 3 4 5 6 7 8 9 10

1 10480 15011 01536 02011 81647 91646 69179 14194 62590 36207

2 22368 46573 25595 85393 30995 89198 27982 53402 93965 34095

3 24130 48360 22527 97265 76393 64809 15179 24830 49340 32081

4 42167 93093 06243 61680 07856 16376 39440 53537 71341 57004

5 37570 39975 81837 16656 06121 91782 60468 81305 49684 60672

6 77921 06907 11008 42751 27756 53498 18602 70659 90655 15053

7 99562 72905 56420 69994 98872 31016 71194 18738 44013 48840

8 96301 91977 05463 07972 18876 20922 94595 56869 69014 60045

9 89579 14342 63661 10281 17453 18103 57740 84378 25331 12565

10 85475 36857 53342 53988 53060 59533 38867 62300 08158 17983
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all the people (elements) in a population. If you are sampling from a list of your students
or your clients, then you need to give each person a unique number. These numbers serve

as an index. An example of a sampling frame is shown in Table 10.2. This is a list ofpeople

in a small population with their associated identification numbers. The information on

gender (a categorical variable) and age (a quantitative variable) is provided in the sampling

frame because we want to be able to calculate later the average age and the percent male

and female. With those calculations, we can see how well the sample that we draw compares

with the actual population. Usually, you would have to collect this kind ofinformation (data)

before you would know how good the sample is. That is, a sampling frame usually contains

only the names and the identification numbers.
Now let’s draw a sample of size 10 from this population of size 60 in Table 10.2. You

could use the table of random numbers. You can start anywhere in the table of random

numbers, and then you can go in any direction (up, down, across, forward, or backward)

as long as you keep going in that direction. Rather than using the table of random numbers,

however, we will use the newer approach. We wifi use the random number generator avail

able for free at www.randomizer.org.
We need 10 numbers randomly selected from ito 60. To do this, we went to the ran

domizer.org website, clicked “Use the Randomizer form to instantly generate random

numbers:’ and answered each of the following questions:

1. How many sets of numbers do you want to generate?

• We inserted a 1 to indicate that we just wanted one set of numbers.

2. How many numbers per set?

• We inserted a 10 to indicate that we wanted 10 numbers in our set.

3. Number range?

• We inserted 1 and 60 to indicate the range of numbers in our sampling frame.

4. Do you wish each number in a set to remain unique?

• We clicked “yes” to indicate that we wanted sampling without replacement (because this
is a more efficient sampling method than sampling with replacement).

5. Do you wish to sort the numbers that are generated?

• We clicked “yes” for convenience.

6. How do you wish to view your random numbers?

• We left the program at its default value (“place markers off”) because we were not
interested in knowing the order in which the numbers happened to be selected.

7. Next, to obtain our set of random numbers, we clicked “Randomize Now!”

Our resulting set of numbers using the random number generator was 2, 16, 42, 7, 10,

53,30,6,27, and 18. The next step is to see who these people are so you can fmd out whether
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James East (M) 44

Greg Ellis (M) 50

Alex Evans (M) 65

Donna Faircioth (F) 27

Barbara Flowers (F) 37

Kirk Garner (M) 37

Marie Gaylord (F) 46

19 William Gilder (M) 30

20 Mark Harris (M) 63

32 Jean Neal (F)

33** Anh Nguyan (M)

34 David Payne (M)

35 Susan Poole (F)

36 Brenda Prine (F)

37 Andrea Quinn (F)

38 Mohamed Rashid
(M)

39** Anneke Reeves (F)

40 Charlie Rogers (M)

64 49 Susan Tyler (F)

19 50 Lisa Turner (F)

33 5l** Velma Vandenberg
(F)

33 52 Richard Viatle (M)

40 53* Larry Watson (M)

57 54 Melvin White (M)

28 55 Mark Wiggens (M)

38 56 Leon Wilson (M)

30 57** Andrew Young (M)

64 58 Hun Yu (F)

32 59 Alex Zellars (F)

46 60 Ellen Zimmer (F)

Age

63

33

31

20

47

23

29

23

57

43

20

26

29

46

31

39

51

42

46

‘Data on variables such as age and gender are usually not included in a sampling frame. Data are obtained after they are collected from the sample respondents.
To allow us to do a couple of calculations in this chapter, data on age and gender are provided in the columns and parentheses.

Elements selected in the simple random sampling example discussed in the text.

•*Elements selected in the systematic sampling example discussed in the text.

they will participate in your research study. As you can see in Table 10.2, the sample is
composed of Fred Alexander (element 2), Barbara Flowers (element 16), Lena Schmitt
(element 42), Barry Biddlecomb (element 7), Eugene Davis (element 10), Larry Watson

• TABLE 10.2 A Samp’ing Frame With Information on Gender and Age Included’

Number Name Age Number Name Age Number Name

01 JohnnyAdams (M) 64 21** Scott House (M) 21 41 Beth Sanders (F)

02* Fred Alexander (M) 18 22 Jan Hoffman (F) 60 42* Lena Schmitt (F)

03** Kathy Anderson (F) 57 23 Robert Johnson (M) 43 43 Cindy Scott (F)

04 Fred Baker (M) 30 24 John Jones (M) 18 44 Sam Shepherd (M)

05 Hasem Basaleh (M) 38 25 John Locke (M) 52 45** Max Smart (M)

06* Tom Baxter (M) 31 26 Carlton Lawless (M) 35 46 Rhonda Smith (F)

07* Barry Biddlecomb 52 27*,** Pam Mackey (F) 35 47 Kin Sullivan (F)
(M)

08 Don Campbell (M) 42 28 Ronald May (M) 20 48 Jimmy Thompson
(M)

Martha Carr (F)

Eugene Davis (M)

Marion Dunn (F)

21 29 Mike McNuty (M)

21 30* John Mills (M)

55 31 Doug Morgan (M)

42

09**

10*

11

12

13

14

15**

16*

17

18*
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(element 53), John Mifis (element 30), Tom Baxter (element 6), Pam Mackey (element 27),
and Marie Gaylord (element 18). This is your sample of size 10. Single asterisks are placed
by these names in Table 10.2.

After contacting and collecting data (e.g., age) from the individuals in the sample, you
would conduct a statistical analysis. Let’s do a very simple calculation. The age was given
for each individual. (Generally, data would have been collected on many additional variables
or characteristics besides age.) Now calculate the average age for the individuals in the
sample. Just add the ages for the 10 people and divide that number by 10; that is, (18 + 31
+ 52 + 21 + 37 + 46 + 35 + 19 + 33 + 26)/10 = 31.8. The average age of the individuals in
the sample is 31.8, and this is our estimate of the average age of all of the individuals in the
population shown in our sampling frame.

In this case, we know that the population average is 38.95 or about 39 years old. To get
38.95, just add up the ages for all 60 people in the population and divide that number by
60. The sample value of 31.8 is off by approximately 7 years. Don’t be alarmed if this seems
like a big sampling error; a sample size of lOis actually quite small. The difference between
the sample average and the population average occurred because of chance. That is how
random sampling works. Ifyou were to select another sample of size 10, the average age in
the sample would probably also be different from the population average. Try it. Draw
another sample of size 10 from the sampling frame and make sure you can draw a simple
random sample on your own. Basically, sampling error follows a normal, bell-shaped curve.
The vast majority of the time, the sample mean will be relatively near the population mean,
but it is possible for it to be far from the population mean.

We conclude this section with an excerpt from a journal article that relied on simple
random sampling (Lance, 1996):

Participants were selected from the 1992 Membership Directory of the Association on Higher
Education and Disability (AHEAD), a professional organization for service providers to students • Systematic
with disabilities at institutions of higher education. Entries in the directory were assigned sample A sample
numbers, excluding those members who were students, were specialists in only one type of obtained by
disability; did not reside in the United States, or were not affiliated with an institution ofhigher determining the
education. A statistical computer program was used to select a random sample of 250 of the sampling interval,
members deemed eligible for participation in the study. . . . The final sample included 190 selecting a random
members from 47 states and the District of Columbia. (p. 280) starting point

between 1 and k,
and then selecting

As you can see in the above excerpt, the membership directory of AHEAD was the every kth element
researcher’s sampling frame. Also, the researcher used a computer program to generate the
random numbers. • Sampling interval

The population size
divided by the

Systematic Sampling desired sample size

• kThe size of the
Systematic sampling uses a different strategy for selecting the elements to be included sampling interval

in the sample.2A systematic sample is defined as a sample that is obtained by determining • Starting point A
the sampling interval (i.e., the population size divided by the desired sample size, N/n, randomly selected
which is symbolized by k), selecting at random a starting point (a number between 1 and number between 1
k, including 1 and k), and then selecting every kth element in the sampling frame. Systematic and k
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sampling is generally easier than simple random sampling when you are selecting from lists
(e.g., lists of names, lists of schools).

Let’s hypothetically say that there are 50 teachers in your middle school and we have a
list of these 50 middle schoolteachers, with the teachers numbered from 1 through 50.You
have decided that you want to select five teachers to be on a PTA committee. We can select
a systematic sample from our list of 50 teachers by following the three steps given in the
definition of systematic sampling. First, determine the sampling interval (symbolized by
the letter k). To obtain k, you need the population size and the desired sample size. Then
just divide the population size by the desired sample size. In this case, the population size
is 50, and we want a sample of size 5. If you divide 50 by 5, you wifi see that k is equal to 10
(i.e., 50/5 = i0).

Second, randomly select one number between 1 and k (including 1 and k). You should
use a table of random numbers or a random number generator for this step because you
want the sample to be a random sample. In our example, we want to randomly select a
number between 1 and 10 because k equals 10. Using the same random number generator
as before, we inserted a 1 for the question “How many numbers per set?” and changed the
range to ito 10. We then clicked “Randomize now!” and found that our randomly selected
number was 6. Therefore, the teacher with the ID number 6 is the first person selected to
be in our sample. The number 6 also has a special name in our systematic sampling; it is
called the startingpoint.

Third, after you have determined k (the sampling interval) and the starting point, you
can select the rest of the systematic sample. In our example, we randomly selected the
number 6, which is our starting point. This is also the first person to be included in the
sample. We now need four more people so that we will have a sample of size 5. To get the
rest of the elements in our sample, we need to select every kth element starting at the start-
ing point. In this example, our starting point is 6 and k = 10; therefore, the second person
to be included in the sample is person 16 because we start at 6 and we add 10 (i.e., 6 + 10
= 16). To get the third person, we start with the second person’s number (i.e., 16) and add
k (i.e., 10). Therefore, the third person is person 26 (16 + 10 = 26). We continue adding k
to get the other two people in the sample. The other two people in the sample will be person
36 (26 + 10 36) and person 46 (36 + 10 = 46). Summarizing, we started with 6 and con
tinued adding 10 until we obtained our desired sample of size 5. The systematic random
sample is composed of persons 6, 16, 26, 36, and 46. That is five people.

Now let’s select a systematic sample from the sampling frame given in Table 10.2. Earlier,
we selected a simple random sample from this sampling frame. Specifically, we selected a
simple random sample of size 10 from the population of size 60 shown in Table 10.2. The
10 people chosen in the simple random sample are marked with single asterisks in the table.
Now we will select a systematic sample of size 10 from this same population, and we will
calculate the average age so that we can compare it to the average age in the simple random
sample (31.9) and to the average age in the population (38.95).

What do we do first? Remember, there are three steps, and in the first step, we must
find k. In this case, k is 60/10 = 6. Now we select a random number between 1 and 6 (with
1 and 6 also being possible selections). To do this, go to the table of random numbers or
use a random number generator. We used the random number generator, and our randomly
selected number was 3. The number 3 is our starting point. What are the remaining nine
numbers in our sample? Just keep adding 6, and you wifi see that they are 9, 15, 21, 27, 33,
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39, 45, 51, and 57. The sample is therefore composed of persons 3,9, 15,21,27,33,39,45,

51, and 57. Specifically, it is composed of Kathy Anderson, Martha Carr, Donna Faircioth,
Scott House, Pam Mackey, Anh Nguyan, Anneke Reeves, Max Smart, Velma Vandenberg,

and Andrew Young. These 10 people are marked in Table 10.2 with double asterisks. Now

calculate the average age for the 10 individuals in this systematic sample. It is (57 + 21 +

27 + 21 + 35 + 40 + 32 + 47 + 43 + 39)110. That’s 362 divided by 10, which is 36.2. Because

the population value is 38.95, 36.2 is a pretty good estimate, especially with such a small
sample size (n 10).

In this case, the average age in our systematic sample (36.2) is a better estimate of the
population average (i.e., it is closer to 38.95) than the average age in the simple random
sample selected (31.8). This will not, however, always be the case. Sometimes simple ran

dom sampling will work better, and sometimes systematic sampling will work better.
Basically, if a list (a sampling frame) is randomly ordered, then the results of a simple
random sampling and systematic sampling will tend to be very similar (Tryfos, 1996). If
the list is ordered (i.e., stratified) according to the levels of a categorical variable (e.g.,
females are listed and then males are listed) or according to the values of a quantitative
variable (e.g., the list is ordered in ascending or descending order of age), then systematic
sampling will tend to perform a little better than simple random sampling (Kalton, 1983;
Scheaffer, Mendenhall, & Ott, 1996). By “better:’ we mean it will tend to be a little more
representative of the population, given a certain sample size. Systematic sampling produces
representative samples in general because it is an equal probability of selection method;
that is, each individual in the population has an equal chance of being included in the
sample (Kalton).

However, if the list is ordered in such a way that there are cycles in the data that coincide
with the sampling interval (k), then systematic sampling can fail dramatically. You must watch
out for this potentially serious problem. Look at the sampling frame given in Table 10.3. The
principal and assistant principals at 10 schools making up a hypothetical local school district
are listed. Each school is assumed to have 1 principal and 1 assistant principal (i.e., there are
10 assistant principals and 10 principals). Let’s say that we want to select a systematic sample
of 5 of these 20 school administrators. Because the population size is 20 (N= 20) and we want
a sample size of 5 (n = 5), the sampling interval k is 20/5, which is 4. Therefore we will select
every fourth person (i.e., element) after randomly selecting a starting point between 1 and 4.
Let the randomly selected starting point be 2; that is, assume that you used a random number
generator and obtained the number 2. As a result, element 2 is included in the sample. Now
select every fourth element after 2 until you have 5 elements. That would be 6, 10, 14, and 18.
The sample is composed of elements 2, 6, 10, 14, and 18.

But look at what happened in Table 10.3. We included only assistant principals in the
sample. All of the principals were excluded! This is obviously a major problem because our
selected sample is not at all representative of the population; it is a biased sample that
includes only assistant principals and no principals. The sampling frame in this case is said
to have a cyclical pattern; it is sometimes said to be “periodic” The cyclical pattern in the
sampling frame is obvious because each assistant principal is directly preceded and followed
by a principal. In this case, the periodicfty (the presence of a cyclical pattern in a sampling • Period icity The

frame) has caused a major problem. What should we learn from the bad experience we just presence of a

had? Basically, always examine your sampling frame carefully. If you believe that there is a cycliI pattern in
the sampling frame

cyclical pattern m the list, then do not use systematic sampling.
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S TABLE 10.3 A Periodic or Cyclical Sampling Frame

Element 1 Principal 1

Element 2* Assistant Principal 1

Element 3 Principal 2

Element 4 Assistant Principal 2

Element 5 Principal 3

Element 6* Assistant Principal 3

Element 7 Principal 4

Element 8 Assistant Principal 4

Element 9 Principal 5

Element 10* Assistant Principal 5

Element 11 Principal 6

Element 12 Assistant Principal 6

Element 13 Principal 7

Element 14* Assistant Principal 7

Element 15 Principal 8

Element 16 Assistant Principal 8

Element 17 Principal 9

Element 18* Assistant Principal 9
• Stratified

sampling Dividing Element 19 Principal 10

the population into Element 20 Assistant Principal 10
mutually exclusive
groups and then Elements marked by an asterisk are in the example of systematic sampling with periodicity discussed in the text.

selecting a random
sample from each
group Stratified Random Sampling

• Stratification Stratified sampling is a technique in which a population is divided into mutually
variable The
variable on which exclusive groups (called strata) and then a simple random sample or a systematic sample

the population is is selected from each group (each stratum). For example, we could divide a population into
divided males and females and take a random sample of males and a random sample of females.

• Proportional The variable that we divide the population on is called the stratification variable. In the
stratified case of males and females, the stratification variable is gender. If you are wondering why
sampling Type of this approach is called stratified sampling, it is probably because the strata can be viewed
stratified sampling metaphorically as being similar to the discrete levels or layers below our earth’s surface. The
in which the sample word was probably borrowed from the field of geology
proportions are
madeto be the . .

same as the Proportional Stratified Sampling

on the The most commonly used form of stratified sampling is called proportional strati-

stratification fled sampling. If the stratification variable is gender, then the proportions of males and
variable females in the sample are made to be the same as the proportions of males and females in
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the population. For example, if the population is composed of70% females and 30% males,
then 70% of the people in the sample will be randomly selected from the female subpop
ulation (i.e., all females in the total population), and 30% of the people in the sample will
be randomly selected from the male subpopulation (i.e., all males in the total population).
That is why it is called “proportional” stratified sampling. The proportions in the sample
are made to be the same as the proportions in the total population on certain character
istics. (We tell you how to do this shortly.)

Proportional stratified sampling tends to be a little more efficient (it requires fewer
people) than simple random sampling (Kalton, 1983). That’s because when you draw a
proportional stratified sample, the proportions in the sample on the stratification variable
will be perfectly or almost perfectly representative of the proportions of that same stratifi
cation variable in the population. For example, if the stratification variable is gender, then
the proportions of males and females in the sample will be the same as the proportions in
the population. Other possible stratification variables can be used (e.g., grade level, intel
ligence, education), and you can use more than one stratification variable at the same time
ifyou want (e.g., gender and education). A stratified random sample wifi also be represen
tative ofthe population on all other variables that are not included as stratification variables
because random samples are selected from each population stratum (i.e., from each sub-
population). Proportional stratified sampling is an equal probability of selection method,
which means that every individual in the population has an equal chance ofbeing included
in the sample. That’s why proportional stratified sampling produces representative samples.

As an example, suppose that you are interested in selecting a sample of students in
Grades 1 through 3 in an elementary school. We will use grade level as our stratification
variable. The levels of the stratification variable are Grade 1, Grade 2, and Grade 3. Because
we are using proportional stratified sampling, we want to make sure that the percentages
of students in Grades 1 through 3 in the sample are the same as the percentages in Grades
1 through 3 in the school, while making sure that our sample is random in every other
respect. As you can see, you have to know the percentages of students in Grades 1 through

in the school before drawing your sample so that you can select the right number of stu
dents from each grade to be in your sample. Therefore, proportional stratified sampling
requires that you know certain information before drawing a sample. If you have the
required information, you can stratify your sampling frame and randomly select the right
numbers of people so that your final sample wifi be proportional to the population on the
stratification variable and random in every other way.

In our current example, assume that you know beforehand that 30% of the students in
Grades 1 through 3 are in the first grade, 35% are in the second grade, and 35% are in the
third grade. If you wanted a sample of size 100 in this example, you would divide your
sampling frame into first-, second-, and third-grade strata, and then you would randomly
select 30 first graders, 35 second graders, and 35 third graders. As you can see, your final
sample of 100 people will include the correct proportions for each grade, and it is random
in every other respect. Here’s a check of your understanding: How many first, second, and
third graders would you randomly select from their subgroups in the population sampling
frame ifyou wanted a proportional stratified sample ofsize 500 rather than 100? The answer
is, you would randomly select 150 first graders (30% of 500), 175 second graders (35% of
500), and 175 third graders (35% of 500). As you can see, 150 plus 175 plus 175 is the 500
people you desire for your sample!
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We have shown that once you determine the number ofpeople to select in each stratum
(group), you can take a simple random sample of the appropriate size from each group.
There is, however, a way to select a proportional stratified sample without having to worry
about the number of people to select from each group (strata). Here’s what you do. First,
make sure that your list (your sampling frame) is ordered by group (strata). if gender is
your stratification variable, for example, then order your list by gender; that is, list all of the
females first, and list all of the males second. Second, simply take a systematic sample from
the entire list. Kalton (1983) showed that systematic sampling from ordered lists is often
preferred to first determining the sample sizes and then taking simple random samples.
We also recommend this procedure because when a list is ordered by a stratffication vari
able, it is unlikely that the problem of periodicity (a cyclical pattern in the list) will be
present.5

Disproportional Stratified Sampling
So far, we have focused on proportional stratified sampling. Sometimes, however, you

Disproportional might need to select a disproportional stratified sample. That is, you might want to select
stratified a larger percentage of certain groups of people than you would obtain if you used propor
sampling A type of tional stratified sampling. For example, you might want 50% of your sample to be Africanstratified sampling
in which the sample Americans and 50% to be European Americans. Because only 12% ofthe general population
proportions are in the United States is African American and because European Americans are a much
made to be larger percent than 50, you would definitely not get a 50/50 split using proportional strat
different from the ified sampling. Therefore, you would oversample African Americans and undersample
population European Americans to obtain a 50/50 split. Notice that you would be selecting individualsproportions on the disproportional to their occurrence in the population—that’s why it is called dispropor
variable tional stratified sampling. Disproportional stratified sampling is often used when the

research interest lies more in comparing groups than in making generalizations about the
total population. If you use disproportional stratified sampling and also want to generalize
to the total population, subgroup-weighting procedures must be used. Disproportional
stratified sampling is also sometimes used when certain groups in the population are very
small; hence, you oversample these groups to ensure that you have adequate sample sizes.

Here is an example in which a disproportional stratified sample might be needed. Suppose
you work at a traditionally female college of 5,000 students that recently started accepting
males and the number of females still far outweighs the number of males. Assume that 90%
of the students (4,500) are female and only 10% (500) are male. If you are mainly interested
in comparing males and females or in obtaining large samples of both females and males,
then you might wish to select the same number of males as females. That is, you might opt
for a disproportional stratified sample. Let’s say you have the resources to obtain a sample size
of 300. In this case, you might decide to select an equal number of females and males (150
females and 150 males). This way, comparisons between females and males will be based on
similar sample sizes for both groups. Furthermore, we have fully 150 males and 150 females,
which might be considered adequate sample sizes given your monetary resources.

It is important to understand that when disproportional stratified sampling is used,
statements cannot be made about the total population without weighting procedures
because the relative sizes ofthe sample strata do not represent the relative sizes ofthe groups
in the population. Weighting is something that statisticians do to provide less weight to the
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smaller strata so that they more accurately represent their sizes in the population. Without
weighting, you can make statements only about separate groups and make comparisons
between the groups. Sometimes this is all a researcher wants to do.

Cluster Random Sampling
Cluster sampling is a form of sampling in which clusters (a collective type ofunit that

includes multiple elements, such as schools, churches, classrooms, universities, households,
and city blocks) rather than single-unit elements (such as individual students, teachers,
counselors, and administrators) are randomly selected. For example, a school is a cluster
because it is composed ofmany individual students. At some point, cluster sampling always
involves randomly selecting clusters (multiple-unit elements) rather than single-unit ele
ments. For example, in cluster sampling one might randomly select classrooms. A classroom
is a cluster because it is a collective unit composed of many single units (i.e., students). In
the other sampling techniques discussed in this chapter, single units (individuals) were
always the objects of selection rather than collective units (clusters). Basic cluster sampling
is just like simple random sampling except that rather than taking a random sample of
individuals, you take a random sample of clusters.

Cluster sampling requires a larger sample size than simple random sampling, system
atic sampling, or stratified sampling. Although cluster sampling is less accurate for a given
sample size, cluster sampling is preferred on many occasions. For example, cluster sampling
is often used when the elements in the population are geographically spread out. When you
need to conduct in-person interviews, cluster sampling will result in reduced travel costs,
reduced interviewer costs, and a reduced time period needed to interview all the people in
the sample. If a population is geographically dispersed (as in the United States), the phys
ical act ofdrivingto everyperson’s house in a simple random sample to conduct an interview
would be very difficult to carry out. On the other hand, if you are conducting telephone
interviews, you wifi not need to use cluster sampling because you can easily call anywhere
in the United States from a single location, such as your home or office.

An additional reason for cluster sampling is that sometimes a sampling frame of all
the people in the population will not be available. When this is the case, you might be able
to locate naturally occurring groups of sampling elements, such as classrooms, mental
health agencies, census blocks, street maps, and voting districts. Lists of these clusters are
often available, or they can be developed without too much effort. After a sample ofclusters
is randomly selected from the list of all the clusters in the population, you only need to

• develop detailed lists of the individual elements for the randomly selected clusters. There
is no need to identify everyone in the entire population.

One-Stage Cluster Sampling
Now let’s look at some examples of cluster sampling. In the simplest case of cluster

sampling, one-stage cluster sampling, a set ofclusters is randomly selected from the larger
set of all clusters in the population. For example, you might take a random sample of 10
schools from all of the schools in a city. Typically, simpic. random sampling, systematic
sampling, or stratified random sampling is used to select the clusters. After the clusters are
selected, all the elements (e.g., people) in the selected clusters are included in the sample.
Sampling is therefore conducted at only one stage.

I Cluster sampling
Type of sampling in
which clusters are
randomly selected

• Cluster A collective
type of unit that
includes multiple
elements

• One-stage cluster
sampling A set of
randomly selected
clusters in which all
the elements in the
selected clusters are
included in the
sample
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Here’s an example of one-stage cluster sampling. Let’s say you are interested in getting
a sample of 250 fifth-grade students from a public school system composed of 80 class
rooms. Assume that there are approximately 25 students in each classroom. To reduce
interviewing and travel time, you might choose to randomly select 10 clusters (10 fifth-
grade classrooms) and interview all the students in these classes. You will have to visit only
10 classrooms. This will result in a sample including approximately 250 fifth-grade students
(depending on the response rate). If, on the other hand, you had taken a simple random
sample of students (rather than classrooms), you would have needed to go to far more than
10 classrooms.

• Two-stage cluster
sampling A set of
clusters is randomly
selected, and then a
random sample of
elements is drawn
from each of the
clusters selected in
stage one

• Probability
proportional to
size A type of two-
stage cluster
sampling in which
each cluster’s
chance of being
selected in stage
one depends on its
population size

Two-Stage Cluster Sampling

In two-stage cluster sampling, sampling is done at two stages rather than at one. In
stage one, a set of clusters is randomly selected from all of the clusters. In stage two, a ran
dom sample of elements is drawn from each of the clusters selected in stage one. For
example, 25 classrooms (clusters) could be randomly sampled from the list of clusters. If
all students in the 25 classrooms were included as in a one-stage cluster sample, the sample
size would be 625 (25 classrooms x 25 students per classroom = 625). Just as before, how
ever, we want to select a sample of size 250. Therefore, at stage two, 10 students could be
randomly selected from each of the 25 classrooms. The outcome would be a two-stage
cluster random sample of 250 students.

At this point, it is important to note that we have assumed that all the classrooms are
composed of approximately 25 students. However, it is often not the case that clusters are
of approximately equal sizes. As a result, in selecting clusters, a technique called probabil
fty proportional to size (PPS) is used frequently. Basically, this more advanced technique
is used to give large clusters a larger chance ofbeing selected and smaller clusters a smaller
chance ofbeing selected. Then a fixed number of individuals (e.g., 10) is randomly selected
from each of the selected clusters. This approach, though more advanced, is the route that
has to be taken when the clusters are unequal in size to ensure that all people in the popu
lation have an equal chance of being selected.

PPS is an equal probability of selection method technique. And remember, equal prob
ability ofselection methods produce representative samples. To use this advanced technique,
you wifi need to go to a more advanced book on sampling or get help from a statistical
consultant at your college or university The important point for you to remember here is
that if you want a representative sample, then probability proportional to size must be used
when the clusters are unequal in size. For your convenience, we include a table with links to
the websites of organizations that routinely use random sampling methods (Table 10.4).

• TABLE 1O4 Survey Research Sites Providing Useful Sampling Information and Links

Address

www.src.isr.umich.edu

www.norc.uchicago.edu

Name

Survey Research Center at University of Michigan’s Institute for
Social Research

The National Opinion Research Center (NORC) at the University of

Chicago
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Address

www.princeton.edu/psrc/

http://csr.indiana.edu

www.irss.unc.edu/odum

www.csr.vt.edu

www.srl.uic.edu/srllinkjsrllinjc.
htm#Survey-Related

www.ropercenter.uconn.edu

www.gallup.com

wwwsurveysampling.com

wwwaapor.org

www.ncpp.org

Name

Survey Research Center at Princeton University

Center for Survey Research at Indiana University—Bloomington

The Howard NAT. Odum Institute for Research in Social Science at the
University of North Carolina

Center for Survey Research at Virginia Tech

This site published by the Survey Research Laboratory of the
University of Illinois at Chicago provides some useful survey
research links.

Roper Center

Gallup Inc.

Survey Sampling International (SSI)

American Association for Public Opinion Research

National Council on Public Polls

10.5 How do you select a simple random sample?

10.6 What do all of the equal probability of selection methods have in common?

10.7 What are the three steps for selecting a systematic sample?

10,8 How do you select a stratified sample?

10.9 What is the difference between proportional and disproportional stratified sampling?

1010 When might a researcher want to use cluster sampling?

NONRANDOM SAMPLING TECHNIQUES

Convenience Sampling
Researchers use convenience sampling when they include in their sample people who

are available or volunteer or can be easily recruited and are willing to participate in the
research study. That is, the researcher selects individuals who can be “conveniently selected:’
It should be noticed that technically speaking, we cannot generalize from a convenience
sample to a population. First and most important, not everyone in a population has an equal
chance ofbeing included in the sample. Second, it is often not clear what specific population
a convenience “sample” comes from.

When convenience samples are used, it is especially important that researchers describe
the characteristics of the people participating in their research studies. Sometimes,
researchers will even describe the “hypothetical population” that they believe most closely
corresponds to their convenience sample. Ultimately, however, it is up to you, the reader of
a research article, to examine the characteristics of a convenience sample and decide whom
you believe the group of people may represent.

• Convenience
sampling Including
people who are
available, volunteer,
or can be easily
recruited in the
sample
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You might be surprised to learn that the majority of experimental researchers do not
select random samples. Rather, they tend to use convenience samples. For example, some
published research is conducted with undergraduate students enrolled in introductory
psychology or educational psychology classes. Here is an example from a study by Turner,
Johnson, and Pickering (1996):

Seventy-nine college students (47 women and 32 men) were recruited from introductory psy
chology courses. Students participated in research as an option for course credit. The average
of the sample was 23.7 yr. (Range = 17 to 52.) Seventy-three percent (n = 58) of the participants
were Caucasian, 18% (or 14) were African American, and the remaining 9% (or 7) were of other
ethnic origins. (p. 1053)

Convenience samples are not the optimal way to go, especially when the researcher
wants to generalize to a population on the basis of a single study. Nonetheless, researchers
are often forced to use convenience samples because of practical constraints.

Quota Sampling

• Quota sampling In quota sampling, the researcher identifies the major groups or subgroups of interest,
The researcher determines the number of people to be included in each of these groups, and then selects a
determines the convenience sample ofpeople for each group. Quota sampling is so named because once the
appropnate sample researcher decides how many of certain types of people to include in the sample, he or she
sizes or quotas for . ,,

the groups then tries to meet the quotas ; that is, the researcher tries to get the right number ofpeople.

identified as If the researcher decides to make the sample proportional to the population on certain
important and characteristics (e.g., gender), then this method of quota sampling will have an apparent
takes convenience similarity to proportional stratified sampling. For example, if a school is composed of 60%
samples from those females and 40% males, the researcher might decide to make sure that his or her sample is
groups also 60% female and 40% male. However, an important difference between quota sampling

and stratified random sampling is that once the researcher decides how many people to
include in each group, random sampling is not used. Although a quota sample might look
similar to a population on some characteristics (e.g., the percentage of females and males),
it is not a probability sample, and as a result, one’s ability to generalize is severely limited.

Purposive Sampling
• Purposive Inpurposive sampling (sometimes called judgmental sampling), the researcher spec-

sampling The ifies the characteristics of a population of interest and then tries to locate individuals who
researcher specifies have those characteristics. For example, a researcher might be interested in adult females

of the popula1on of over the age of 65 who are enrolled in a continuing education program. Once the group is

interest and locates located, the researcher asks those who meet the inclusion criteria to participate in the
individuals with research study. When enough participants are obtained, the researcher does not ask anyone
those else to participate. In short, purposive sampling is a nonrandom sampling technique in
characteristics which the researcher solicits persons with specific characteristics to participate in a research

study. Here is an example of purposive sampling from a published research article:

Data were collected from 75 evaluation users and producers involved in a statewide Education
Innovation Program in a southeastern state of the United States. The sample was purposive
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(Patton, 1987, P. 51) in that the goal was to find a group of experts who could make informed
predictions about evaluation participation and utilization under different scenarios. The sam
ple included internal and/or external project evaluators, project directors, local building
administrators, teachers involved with the projects, and persons from external evaluation teams.
Of the sample, 53% had doctorates, 33% had specialist degrees, and 14% had master’s degrees.
(R. B. Johnson, 1995, p. 318)

Purposive sampling has the same limitations as any nonrandom sampling method.
Specifically, the ability to generalize from a sample to a population on the basis of a single
research study is severely limited. The optimal situation would be for the researcher to
specify the criteria that potential participants must meet to be included in a research study
but then attempt to obtain a random sample of these people. However, this is not always
possible or practical.

Snowball Sampling
In snowball sampling, each research participant who volunteers to be in a research

study is asked to identify one or more additional people who meet certain characteristics
and may be wffling to participate in the research study. Tallerico, Burstyn, and Poole (1993)
used snowball sampling to find 20 females who had once been school superintendents and
4 “informants” who had known a female superintendent so that they could study why
females left this position. Only a few individuals might be identified in the beginning of a
research study as being appropriate, willing, and able to participate. Over time, however,
as each new participant suggests someone else who might participate, the sample becomes
larger and larger. The sample can be viewed metaphorically as a snowball that is rolling
down a hill, getting bigger and bigger. This sampling method can be especially useful when
you need to locate members of hard-to-fmd populations or when no sampling frame is
available.

• Snowball
sampling Each
research participant
is asked to identify
other potential
research
participants

10.11 Are convenience samples used very often by experimental researchers?

- - -

RANDOM SELECTION

AND RANDOM ASSIGNMENT
It is very important to understand the difference between random selection and random
assignment. Random selection has been the focus of this chapter. Random selection is just
another term that means random sampling. As you now know, simple random sampling is
like pulling names from a hat. The names you pull out of the hat make up the random sam
ple. We also discussed three specific methods of random sampling that are variations of
simple random sampling: systematic sampling, stratified sampling, and cluster sampling.
The purpose of random selection is to allow you to make generalizations from a sample to a

• Random selection
Randomly selecting
a group of people
from a population
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• Random
assignment
Randomly assigning
a set of people to
different groups

See Tools and Tips 10.1
on the Student Study
Site.

REVIEW

QUESTION

population. Because random selection methods produce representative samples, you are able
to generalize from the sample to the population. This form of generalization is sometimes
called statistical generalization.

We briefly discussed random assignment in Chapter 2 when we described experimen
tal research. Random assignment involves taking a particular set of people (usually a
convenience or purposive sample) and randomly assigning them to the groups to be studied
in an experiment. Random assignment is only used in experimental research, and it is the
key factor that allows one to make a strong claim of cause and effect from the experiment.
The purpose of random assignment is to produce comparison groups that are similar on “all
possiblefactors” at the beginning ofthe experiment. Then, if these similar groups differ after
they receive the different treatments, the researcher can attribute the difference to the
independent variable because this was the only factor on which the groups systematically
differed (e.g., one group may receive a pill and another group may receive a placebo).
Experiments are rarely, if ever, based on random samples. Although you can make a strong
statement about the causal effect of the independent variable on the dependent variable
(e.g., the effect of the experimental pill on behavioral outbursts) in an experiment that has
random assignment but does not have random selection, you will not be able to generalize
directly from such an experiment. Fortunately, there is a way out of this problem in exper
imental research, and that is through the use of replication logic.

When experimental findings are replicated in different places at different times with
different people, the findings about the causal effect of the independent variable on the
dependent variable can be generalized to some degree, even when random selection is not
used. That is because when we repeatedly see the same causal result (e.g., the experimental
pifi consistently reduces behavioral disorders), evidence that the causal relationship is real
and that it applies to many people is obtained. Theoretically speaking, the strongest possi
ble experimental design would be one in which the participants are randomly selected from
a population and are randomly assigned to groups. This would allow one to make a strong
claim about cause and effect (because ofrandom assignment) and to generalize the findings
to a known population (because of random selection).

Earlier in this chapter, we showed how to use a random number generator for random
selection. In the bonus materials at the student companion website, we show how to use a
random number generator for random assignment.

10.12 If your goal is to generalize from a sample to a population, which is more important ran
dom selection or random assignment?

DETERMINING THE SAMPLE SIZE

WHEN RANDOM SAMPLING Is USED

When you design a research study, you will inevitably ask how big your sample should be.6
The simplest answer is that the larger the sample size, the better, because larger samples
result in smaller sampling errors, which means that your sample values (the statistics) will

I

I

I



Chapter 10: Sampling in Quantitative, Qualitative, and Mixed Research 267

be closer to the true population values (the parameters). In the extreme case, sampling error
would be zero if you included the complete population in your study rather than drawing a
sample. As a rule ofthumb, we recommend using the whole population when the population
numbers 100 or less. That way, without too much expense, you can be completely confident
that you know about the total population. Our second answer to the question of sample size
is that you may want to examine the research literature that is most similar to the research
you hope to conduct and see how many research participants were used in those studies.

In Table 10.5, we have provided a list ofrecommended sample sizes for your convenience.
The sample sizes provided here are usually adequate. The recommended sample sizes are
given for populations ranging in size from very small (e.g., 10) to extremely large (e.g., 500
million). All you need to know to use the table is the approximate size ofthe population from
which you plan on drawing your sample. You can see in Table 10.5 that if the population is
composed of 500 people, you need to randomly select 217 people. Likewise, if the population
is composed of 1,500 people, you need to randomly select 306 people.

I TABLE 10 5 Sample Sizes for Various Populations of Size 10 to 500 Million

N stands for the size of the population; n stands for the size of the recommended sample. The sample sizes are based on the 95%
confidence level.

N n N n N n N n N n

10 10 110 86 300 169 950 274 4,500 354

15 14 120 92 320 175 1,000 278 5,000 357

20 19 130 97 340 181 1,100 285 6,000 361

25 24 140 103 360 186 1,200 291 7,000 364

30 28 150 108 380 191 1,300 297 8,000 367

35 32 160 113 400 196 1,400 302 9,000 368

40 36 170 118 420 201 1,500 306 10,000 370

45 40 180 123 440 205 1,600 310 15,000 375

50 44 190 127 460 210 1,700 313 20,000 377

55 48 200 132 480 214 1,800 317 30,000 379

60 52 210 136 500 217 1,900 320 40,000 380

65 56 220 140 550 226 2,000 322 50,000 381

70 59 230 144 600 234 2,200 327 75,000 382

75 63 240 148 650 242 2,400 331 100,000 384

80 66 250 152 700 248 2,600 335 250,000 384

85 70 260 155 750 254 2,800 338 500,000 384

90 73 270 159 800 260 3,000 341 1,000,000 384

95 76 280 162 850 265 3,500 346 10,000,000 384

100 80 290 165 900 269 4,000 351 500,000,000 384

Source: Adapted from R. V. Krejecie and D. W. Morgan, “Determining Sample Size for Research Activities,” Educational and Psychological Measurement, 30(3),
p.608, copyright © 1970 by SAGE Publications, Inc. Reprinted by permission of SAGE Publications, Inc.
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We now make several additional points about random sampling from populations.

• If you examine the numbers in Table 10.5, you will notice that a researcher must randomly
select a large percentage of the population when the population is small. However, as the
population becomes larger and larger, thepercentage ofthepopulation needed becomes smaller
and smaller.

• The more homogeneous a population, the smaller the sample size can be. A homogeneous
population is one that is composed of similar people. In fact, if everyone were exactly alike,
you would need only one person in your sample. Conversely, the more heterogeneous a
population (the more dissimilar the people are), the larger the sample size needs to be.

• The more categories or breakdowns you want to examine in your data analysis, the larger the
sample size needed. For example, a researcher might be interested in determining the per
centage of people in a city who plan on voting for a certain school superintendent candidate.
But what ifthe researcher also wanted to know the percentages offemales and males planning
on voting for the candidate? The original population has now been divided into two subpop
ulations of interest, and the researcher would need an adequate sample size for each group.

• In our later chapter on inferential statistics (Chapter 20), we explain the idea of confidence
intervals. For now, we note that sometimes researchers use a statistical procedure to estimate
a population value and provide an interval of values that is likely to include the population
value. For example, you might hear a news reporter say that 55% of the people in a city
support the school superintendent’s decision to adopt school uniforms, plus or minus 5%,
and that the “level of confidence” is 95%. The statement is that the population value is
probably (95% chance) somewhere between 50% and 60%. It turns out that the more people
are included in a sample, the smaller (narrower) the confidence interval will be. For exam
ple, if more people were included in the sample, one might be able to say that 55% of the
people support the decision, plus or minus 3%. That is, the population value is probably
somewhere between 52% and 58%. The rule is, the larger the sample size, the greater the
precision ofstatements about the population based on the sample. Therefore, the bigger the
sample, the better.

• Assume that you are planning to measure a relationship or the effect of an independent
variable on a dependent variable. Ifyou expect the relationship or effect to be relatively weak,
then you will need a larger sample size. That’s because there is less “noise” or “random error”
in larger samples.

• The more efficient the random sampling method, the smaller the sample size needs to be.
Stratified random sampling tends to need slightly fewer people than simple random sam
pling. On the other hand, cluster random sampling tends to require slightly more people
than simple random sampling.

• The last consideration mentioned here is that some of the people in your original sample will
refuse to participate in your research study. In other words, your final sample may end up being
smaller than you had intended. Ifyou can guess approximately what percentage of the people
will actually participate (the response rate), you can use the followingformula to adjust your
original sample size. The numerator is the number ofpeople you want to have in your research
study. The denominator is the proportion of people you believe will agree to participate.

Desired sample size
= Number of people to include in your original sample

Proportion likely to respond

For example, say that you want a sample size of 75 and you expect that only 80% of the
people in your original sample wifi actually participate in your research study. All you need
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to do is to divide 75 by 0.80, and you will have the number of people you need to include
in your sample. You will need 94 people. Let’s check your understanding. Assume that you
want a sample size of 50 people and you expect that 70% of them will participate. What is
the number of people you need to include in your original sample? The numerator is 50,
your desired sample size; the denominator is 0.70. And 50 divided by 0.70 is equal to 71.
You will need 71 people. Using your calculator, this is a simple calculation, right?

10.13 If your population size is 250,000, how many participants will you need, at a minimum,
for your research study? (Hint Look at Table 10.5.)

—,

SAMPLING IN QUALITATIVE RESEARCH

REVIEW

QUESTION

Qualitative researchers must first decide whom or what they want to study. This initial task
is based on consideration of which populations or phenomena are relevant to the research
focus being proposed or developed. The researcher typically defines a set of criteria or attri
butes that the people to be studied must possess and uses these criteria to distinguish the
people of potential interest from those people who should be excluded from consideration.
Once these inclusion boundaries are set, the researcher knows whom he or she wishes to
study and can then attempt to locate and obtain the sample.

Margaret LeCompte and Judith Preissle (1993) called the overall sampling strategy used
in qualitative research criterion-based selection, because the researcher develops inclusion
criteria to be used in selecting people or other units (e.g., schools). Another well-known
qualitative researcher, Michael Patton (1987, 1990), used the term purposeful sampling to
describe the same process, because individuals or cases are selected that provide the infor
mation needed to address the purpose of the research. The terms criterion-based selection
and purposeful sampling are synonyms, and both describe what we earlier called purposive See Journal Article 10.2
sampling. Purposive sampling is used in both quantitative and qualitative research. The on the Student Study
other forms of nonprobability sampling previously discussed (snowball sampling, quota Site.

sampling, and convenience sampling) are also used in qualitative research.
Although the goal is always to locate information-rich individuals or cases, decisions

about whom to study are also affected by logistical constraints, such as the accessibility of
the potential participants and the costs of locating the people and enlisting their participa
tion. Researchers virtually always face practical constraints such as these when they decide
whom to include in their research studies. The key point is that a researcher should pick a
sample that can be used to meet the purpose of the research study and answer research
questions while meeting cost and other constraints. Trade-offs will always be present.

Many different types of sampling are used in qualitative research. We rely here mainly
on the discussions by LeCompte and Preissle (1993) and Patton (1987, 1990). The first type
is called comprehensive sampling, which means that all relevant cases (individuals, • Comprehensive
groups, settings, or other phenomena) are examined in the research study. This inclusion sampling Including
guarantees representativeness because everyone is included in the study. It can also be very all cases in the

expensive and quite impractical except for very small populations that are relatively easy
research stu ‘

to locate.
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• Maximum Another form of sampling that qualitative researchers sometimes use is called maxi
variation mum variation sampling. In this form of sampling, a wide range of cases (individuals,

rnplmg groups, settings, or other phenomena) are purposively selected so that all types of cases

sel:cting a wide along one or more dimensions are included in the research. One reason for using this

range of cases approach is to help ensure that no one can claim that you excluded certain types of cases.
During data analysis, the qualitative researcher can search for a central theme or pattern
that occurs across the cases. Something all the cases have in common might be identified.
For example, while studying the organizational culture of a local school, an ethnographic
researcher might identify certain core values and beliefs common to most, if not all, of the
teachers in the school. Here’s an example from a journal article by Fisher (1993). Fisher was

interested in describing the developmental changes experienced by older adults.

Initially five sites were selected at which to conduct interviews: two senior centers in an urban
county and two senior centers and a nursing home located in adjacent counties which combined
suburban and rural characteristics. These sites were selected in order to increase the probabil
ity that persons available for interviewing would represent a broad age spectrum with diverse
backgrounds and experiences. (p. 78)

• Homogeneous In homogeneous sample selection, a relatively small and homogeneous case or set of
sample selection cases is selected for intensive study. Focus group researchers commonly use this procedure
Selecting a small
and homogeneous with small homogeneous groups of around six or seven participants. The focus group

case or set of cases facilitator attempts to gain an in-depth understanding of how the people in the group think

for intensive study about a topic. The group discussion typically lasts about 2 hours. More generally, when
specific subgroups are targeted for inclusion in a research study or as a component of a

• Extreme-case larger study, the researcher might have relied on homogeneous sample selection.

sampling In extreme-case sampling, the extremes, or poles, of some characteristic are identified,
Identifying the and then cases representing only the extremes are selected for examination. The strategy
extremes or poles of is to select cases from the extremes because they are potentially rich sources of information
some characteristic and then to compare them. You might locate and compare “outstanding cases” with “nota

ser: ble failures” and attempt to determine what circumstances led to these outcomes (Patton,

these extremes for 1990). For example, you might compare the teaching environment created by an outstand-
examination ing teacher with that created by a notably ineffective teacher.

In typical-case sampling, the researcher lists the criteria that describe a typical or
• Typical.case

sampling Selecting average case and then finds one or several to study. As the researcher, you should speak to

what are believed several experts to try to gain consensus on what case(s) is typical of the phenomenon to be
to be average cases studied. If specific cases are not recommended, then the characteristics of a typical case

should be identified, and then you would attempt to locate such a person. For example, a
hypothetical teacher of interest might be described on characteristics such as age, gender,

teaching style, and number ofyears ofexperience. Even in quantitative research, it is some
times helpful to illustrate a typical case in the final report to help the reader make more

• Critical-case sense of the findings.
sampling Selecting In critical-case sampling, cases that can be used to make a previously justified point
what are believed particularly well or are known to be particularly important are selected for in-depth study.
to be particularly According to Patton (1990), “a clue to the existence of a critical case is a statement to the
important cases effect that ‘if it happens there, it will happen anywhere or, vice versa, ‘if it doesn’t happen

there, it won’t happen anywhere.” For example, perhaps a school superintendent wants to
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change a policy and expects that change to face resistance in the local schools. The super
intendent might decide to select a school where he or she expects the greatest resistance to
determine whether enacting the policy is feasible in practice.

In negative-case sampling, cases that are expected to disconfirm the researcher’s
expectations are purposively selected. For example, in the form ofqualitative research called
grounded theory, the qualitative researcher typically explores a phenomenon and attempts
to build a theory inductively about it. As the researcher develops a tentative conclusion or
generalization based on the data, however, it is important to search for instances in which
the generalization might not hold in order to learn more about the boundaries of the gen
eralization and about any potential problems that need to be addressed or qualifications
that need to be made. Ifyou are a careful and conscientious qualitative researcher, you must
not overlook negative cases.

In opportunistic sampling, the researcher takes advantage of opportunities during
data collection to select important cases. These cases might be critical, negative, extreme,
or even typical. The important point is that qualitative research is an ongoing and emergent
process, and the researcher might not be able to state in advance of the research everyone
and everything that will be included in the study. The focus might change, and opportuni
ties that could not be foreseen might arise. The effective researcher is one who is quick to
discern whom to talk to and what to focus on while collecting the data in the field. The term
opportunistic sampling was coined to refer to this process.

The last form of sampling listed here is mixed purposeful sampling. Patton (1987)
coined this term to refer to the mixing of more than one sampling strategy. A researcher
might, for example, conduct a qualitative research study and start with maximum variation
sampling, discover a general pattern or finding in the data, and then use negative-case
selection to determine the boundaries and generality of the pattern. Mixed purposeful
sampling is also likely to be used when a researcher uses data triangulation—examining
multiple data sources, which might be selected according to different sampling methods.

Choosing a mixed sampling design involves choosing the sampling scheme and sample size
for both the quantitative and qualitative components of a research study. We use the mixed
sampling framework provided by Onwuegbuzie and Collins (2007). According to this frame
work, mixed sampling designs are classified according to two major criteria: (a) the time
orientation of the components and (b) the relationship between the quantitative and quali
tative samples (i.e., sample relationship). Time orientation criterion refers to whether
quantitative and qualitative phases occur concurrently or sequentially. When using a con
current time orientation, data are collected for the quantitative phase and qualitative phase
of the study at the same or during approximately the same time period. Data from both

• Negative-case
sampling Selecting
cases that are
expected to
disconfirm the
researcher’s
expectations and
generalizations

• Opportunistic
sampling Selecting
cases when the
opportunity occurs

• Mixed purposeful
sampling The
mixing of more than
one sampling
strategy

• Time orientation
criterion Refers to
whether the
samples are taken
concurrently or
sequentially

10.14 Sampling in qualitative research is similar to which type of sampling in quantitative
research?

SAMPLING IN MIXED RESEARCH7
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9 samples (i.e., the quantitative sample and the qualitative sample) are combined and inter-
— preted at the study’s data interpretation stage. When the researcher uses a sequential time

See Journal Article 10.3 orientation, data obtained from the sample during the first phase of the study are used to
on the Student Study shape or structure the sample selection ofthe next phase ofthe study (i.e., quantitative phase

ite. followed by qualitative phase, or vice versa).
• Sample The sample relationship criterion of the quantitative and qualitative samples results in

relationship four major types: identical, parallel, nested, and multilevel. An identical sample relation means
criteri:n Refers to that the same people participate in both the quantitative and qualitative phases of the inves

samples taken in tigation. For example, the same participants could complete a questionnaire that contains

combination, are both closed-ended items with rating scales (i.e., quantitative component) and open-ended
identical, parallel, items/questions (i.e., qualitative component). A parallel relation indicates that the samples
nested, or for the quantitative and qualitative components of the research are different but are drawn
multilevel, from the same population. For example, you could select students from a fourth-grade class

for the quantitative phase and select students from another fourth-grade class within the same
school or even from another school for the qualitative phase. A nested relation means that the
participants selected for one phase of the study represent a subset of those participants who
were selected for the other phase of the study. As an example, ifyou are interested in studying
the relationship between reading performance and reading attitudes, you could select a large
number ofstudents for the quantitative phase, then interview the three students with the most
positive reading attitudes and the three students with the least positive reading attitudes for
the qualitative phase. Finally, a multilevel relation involves the use of quantitative and quali
tative samples that are obtained from different levels of the population under study. For
example, for the same research on reading and attitudes, you could use students for the
quantitative phase and their teachers or parents for the qualitative phase.

• Mixed sampling The two criteria just discussed—time orientation (which has two types) and sample
designs The eight relationship (which has four types)—result in eight mixed sampling designs: (1) identical
sampling designs concurrent, (2) identical sequential, (3) parallel concurrent, (4) parallel sequential, (5) nested
that result from concurrent, (6) nested sequential, (7) multilevel concurrent, and (8) multilevel sequential.

For example, in an identical concurrent mixed sampling design, quantitative and qualitative

and the sample data are collected at approximately the same time (i.e., concurrently) on the same individuals
relationship who are participating in both the quantitative and qualitative phases of the study (i.e., iden
criterion tical relation). In aparallel sequential mixed sampling design, quantitative and qualitative data

are collected one after the other (i.e., sequentially) on different participants who are selected
to represent the same population under investigation (i.e., parallel relation). Now see if you
can describe a mixed sampling design based on another time order and connective relation
ship: What does a nested concurrent design represent? The answer is that it involves quanti
tative and qualitative data being collected at approximately the same time (i.e., concurrently)
but with the qualitative sample being a subset of the quantitative sample or vice versa (i.e.,
nested relation). Well done!

Once you have selected one of the eight mixed sampling designs, you must select the
sampling method and sample size for both the quantitative and qualitative phases. For the
quantitative sample, you would use one of the random or nonrandom sampling methods
discussed earlier in this chapter. Ideally, for your quantitative sample, you would select a
random sample that is large enough to represent your population of interest, and ifhypoth
eses are being tested, your sample size should be large enough to be able to detect group
differences or relationships (what researchers call having adequate statistical power). For
the qualitative sample, you would use one of the qualitative sampling methods discussed

F-
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earlier. A general rule in qualitative sampling is that you should use a sample size that is
large enough to obtain saturation (i.e., where no new or relevant information seems to
emerge as more data are collected) but small enough to conduct a deep, case-oriented
analysis (Sandelowski, 1995). For additional discussions of sampling in mixed research, we
recommend Collins, Onwuegbuzie, and Jiao (2007) and Teddlie and Yu (2007).

10.15 How many mixed sampling designs result if you make a matrix or table where you cross the
time orientation criterion (two types) and the sample relationship criterion (four types)?
(Hint: Draw that matrix, letting the two time orientation types be the rows and the four
sample relationship types be the columns; how many cells did you get?)

REVIEW
QUESTION

ACTION RESEARCH REFLECTION

Insight: Action researchers decide whom they want to help and then creatively use quantitative, qualitative, and mixed
sampling methods to obtain their research participants.

1. What are the strengths and weaknesses of each of the sampling paradigm(s) for research that you are interested in
conducting—the quantitative, qualitative, and/or mixed approach?

2. Even though you might be most interested in studying a local problem or issue (rather than sampling from a large
population), what are some ideas in this chapter that might be of use to you?

SUMMARY
--.—— -J__.-- ——-.-—-.——-.-

Sampling is the process of drawing a sample from a population. When we sample, we study the characteristics of a
subset (called the sample) selected from a larger group (called the population) in order to understand the character
istics of the larger group (the population). If the researcher selects a sample from a population by using a random
sampling method, then the sample will be representative of the total population—it will be similar to the population.
Therefore, after the researcher determines the characteristics of a randomly selected sample, he or she can generalize
from the sample to the population. A sample is usually much smaller in size than a population; hence, sampling saves
time and money.

The

major random sampling methods are simple random sampling, systematic sampling, stratified random
sampling, and cluster random sampling. Each of these random sampling methods is an equal probability of selec
tion method (EPSEM), which means that each individual in the population has an equal chance of being included
in the sample. Sampling methods that are “EPSEM” produce representative samples.

Researchers do not always, however, use the most powerful sampling methods. Frequently, nonrandom samples
are drawn. The four types ofnonrandom sampling discussed are convenience sampling, quota sampling, purposive
sampling, and snowball sampling.

Qualitative research relies on a different set of approaches to sampling. Qualitative research sampling is pur
posive and relies on comprehensive sampling, maximum variation sampling, homogeneous sampling, extreme-case
sampling, typical-case sampling, critical-case sampling, negative-case sampling, opportunistic sampling, or mixed
purposeful sampling. Mixed research relies on quantitative and qualitative sampling methods and integrates these
into eight mixed sampling designs.
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biased sample (p. 249)
census (p. 248)
duster (p. 261)
cluster sampling (p. 261)
comprehensive sampling (p. 269)
convenience sampling (p. 263)
critical-case sampling (p. 270)
disproportional stratified

sampling (p. 260)
element (p. 250)
equal probability of selection

method (p. 251)
extreme-case sampling (p. 270)
generalize (p. 248)
homogeneous sample selection (p. 270)
k (p. 255)
maximum variation sampling (p. 270)
mixed purposeful sampling (p. 271)
mixed sampling designs (p. 272)

N(p. 250)
n (p. 250)
negative-case sampling (p. 271)
one-stage cluster sampling (p. 261)
opportunistic sampling (p. 271)
parameter (p. 250)
periodicity (p. 257)
population (p. 250)
probability proportional

to size (p. 262)
proportional stratified

sampling (p. 258)
purposive sampling (p. 264)
quota sampling (p. 264)
random assignment (p. 266)
random number generator (p. 252)
random selection (p. 265)
representative sample (p. 249)
response rate (p. 250)

sample (p. 250)
sample relationship criterion (p. 272)
sampling (p. 248)
sampling error (p. 250)
sampling frame (p. 250)
sampling interval (p. 255)
simple random sample (p. 251)
snowball sampling (p. 265)
starting point (p. 255)
statistic (p. 250)
stratification variable (p. 258)
stratified sampling (p. 258)
survey research (p. 249)
systematic sample (p. 255)
table of random numbers (p. 252)
time orientation criterion (p. 271)
two-stage cluster sampling (p. 262)
typical-case sampling (p. 270)

DISCUSSION QUESTIONS

1. What is the difference between random selection and random assignment? Give an example of each.

2. Who do you think is more interested in using a random sampling method: a pollster running a political campaign or an

experimental researcher who is studying a cause-and-effect relationship between two variables? Explain.

3. A local news radio station has people call in and voice their opinions on a local issue. Do you see any potential sources of

bias resulting from this sampling approach?

4. Following are some examples of sampling. Identify the type of sample that is used in each.

a. An educational psychology teacher asks all of her students to fill out her research questionnaire.

b. An educational psychology teacher obtains a student directory that is supposed to include the students at your university

She determines the sampling interval, randomly selects a number from 1 to Ic and includes every kth person in her sample.

c. An educational researcher obtains a list of all the middle schools in your state. He then randomly selects a sample of 25

schools. Finally, he randomly selects 30 students from each of the selected schools. (That’s a sample size of 25 x 30 =

750.) By the way, what are some potential problems with this procedure?

d. A researcher takes a random sample of 100 males from a local high school and a random sample of 100 females from

the same local high school. By the way, what are some potential problems with this procedure if the researcher wants to

generalize from the 200 people to the high school population?

e. Is simple random sampling the only equal probability of sampling method? If not, what are some other equal probabil

ity of sampling methods?

I
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RESEARCH EXERCISES

1. Using one of the random number generators or using the table of random numbers in Table 10.1, draw a simple random
sample of size 20 from the sampling frame in Table 10.2.

a. What is the average age of the 20 people in your sample?

b. Now draw a systematic sample of size 20 from the sampling frame in Table 10.2 and calculate the average age. What is
the average age in your systematic sample?

c. Compare the two sample averages you just obtained. Which one is closer to the population mean?

d. Compare the sample averages you got above with the population parameter (i.e., the average age for all 60 people
listed in Table 10.2). What was the sampling error for your simple random sample? (Hint: Ifyou subtract the sample
average from the population average, you obtain the sampling error.) Finally, what was the sampling error for your

F..
systematic sample?

2. Go to your library website and search the New York Times or another major newspaper. Find some articles on an issue
involving sampling and write a short paper summarizing what you have found. Be sure to include your own position
regarding the issue discussed in the newspaper article.

3. Congress and editorial writers have often discussed the pros and cons of eliminating the process of enumerating every
single individual in the United States and instead using random sampling techniques. What side are you on: the side
that says, “Do a census:’ or the side that says, “Do a survey”? For some useful information on this issue, go to this link
at the American Statistical Association—www.amstat.org---and once there put in the search terms “sampling” and
“census’

RELEVANT INTERNET SITES

A sample size calculator Glossary of sampling terms from a sampling corporation
http://www.surveysystem.com/ssca1c.htm http://www.surveysampling.com/ssi-media/Corporate/

Quick%2oTools/SSI-Glossary-of-Terms.image
Programs that can be used for random selection and random
assignment Program for conducting random assignment
http://www.randomizer.org http://www.graphpad.com/quickcalcsIrandomizel.cfm
http://www.random.org

STUDENT STUDY SITE

Visit the Student Study Site at www.sagepub.com/bjohnson5e/ for these additional learning tools:

Video Links Full-Text SAGE Journal Articles
Self-Quizzes Interactive Concept Maps
eFlashcards Web Resources
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NOTES

1. Sampling with replacement and sampling without replacement are both equal probability ofselection methods (EPSEM;

Cochran, 1977; Kish, 1965). Sampling without replacement, however, is slightly more efficient in practice.
2. Systematic sampling is included as a type of random sampling for three reasons. First, the starting point is randomly

selected. Second, it is an EPSEM (Kalton, 1983). Third, it is typically as good as or better than a simple random sample of equal

size (Scheaffer, Mendenhall, & Ott, 1996).
3. The sampling interval may not be a whole number in practice. A common solution is to round it off. If this does not

work very well, see page 17 in Kalton (1983).
4. When lists are ordered in this way, they are said to be stratified. Often the researcher will stratify the list to improve the

sampling results. Sometimes the list is afready stratified without the researcher doing anything at all. This usually improves

the sample because of a process called implicit stratification (Jaeger, 1984; Sudman, 1976).
5. The stratification variable has been categorical in our examples (e.g., grade level, gender). However, you can also select

a proportional stratified sample with quantitative stratification variables (e.g., age, IQ). Just reorder the list by the quantitative
stratification variable and take a systematic sample. In the case of age, for example, reorder the names in your original list from

the youngest to the oldest person and take a systematic sample from your new list.
6. It has been erroneously suggested by some methodologists that researchers should sample 10% of a population or 10%

of the people in each group in a population. You should avoid using this rule of thumb. Sampling experts make it clear that
sample size should not be based on a percentage of a population. You can easily see the problem with the “10% rule” by apply
ing it to a small population of 50 people and to a large population of 250 million people. In the former, the rule would say take
a sample of size 5. In the latter, the rule would say take a sample of 25 million people!

7. This section was written by Anthony J. Onwuegbuzie and Burke Johnson.


