Sample and sampling

Populations

A population is the entire aggregation of cases(elements) in which a researcher is
interested.

a population may be broadly defined, involving thousands of individuals, or may be
narrowly specified to include only several hundred people.

Populations are not restricted to human subjects. A population might consist of all the
hospital records on file in a particular hospital, all the blood samples taken from clients
of a health maintenance Organization etc.

The population for a study is composed of two groups — the target population and the
accessible population.

The target population is the entire population in which a researcher is interested.

The accessible population_is composed of cases from the target population that are
accessible to the researcher as study participants.

For example:
the researcher’s target population might be all diabetic patients in Basra, but, in reality,
the population that is accessible might be diabetic patients in a particular clinic.

Strata

Populations consist of subpopulations, or strata. Strata are mutually exclusive

segments of a population based on a specific characteristic.
For example:

a population consisting of all nurses in the Basra could be divided into two strata based
on gender (males & females).

Alternatively, we could specify three strata consisting of nurses younger than 30 years
of age, nurses aged 30 to 45 years, and nurses 46 years or older.

Strata are often used in sample selection to enhance the sample’s representativeness.

Variables, In quantitative studies, concepts are usually called variables. A variable, as the
name implies, is something that varies. Weight, anxiety, and body temperature are all
variables—each varies from one person to another.

A variable, then, is any quality of a person, group, or situation that varies or
takes on different values—typically, numeric values.




Samples and Sampling methods

Sampling
Is the process of selecting a portion of the population to represent the entire population

Sample

Is a subset of population elements.

In nursing research, the elements (basic units) are usually humans. Researchers work
with samples rather than with populations because it is more economical and practical
to do so.

Samples are chosen through two types of sampling procedures probability and
nonprobability.

PROBABILITY SAMPLING
Probability sampling involves the random selection of elements from a population.
A random selection process:
is one in which each element in the population has an equal, independent chance of
being selected.
The four most commonly used probability sampling designs are  simple random,
stratified random, cluster, and systematic sampling

Simple Random Sampling:
Simple random sampling is the most basic probability sampling design that
ensures each element of the population has an equal and independent chance of
being chosen.
the word simple does not mean easy or uncomplicated. In fact ,simple random sampling
can be quite complex and time consuming, especially if large sample is desired.
In simple random sampling, researchers establish a sampling frame, the technical
name for the list of population elements.
Example :
If nursing students at the University of Basra were the accessible population, then a
(list) of those students would be the sampling frame.

After the sampling frame is developed , a method must be selected e to choose the
sample . slips of papers representing each element could be place in hat or bowl and
the sample selected by reaching in and drawing out as many slips of paper as desired
size of the sample. The most commonly used and accurate procedure for selecting a
simple random sample is through the use of a table of random numbers.

A table of random numbers include a group of numbers that has been generated in
such a manner that there is no sequencing of the numbers. Today these tables are
generated through the use of computers. These tables are found in many texts on
statistics



Samples selected randomly in such a fashion are not subject to researcher biases.

Stratified Random Sampling
Stratified random sampling divides the population into homogeneous subgroups, or
strata , according to some variables of importance to the research study . after the
population is divided into two or more strata , a simple random sample is taken from
each of these subgroups .
Stratification is often based on such demographic attributes as age , gender and
educational background .

Researchers may sample either proportional stratified sampling (involve
obtaining a sample from each stratum that is in proportion to the size of the stratum in
the total population) or disproportional stratified sampling (involve obtaining a
sample from each stratum that is not in proportion to the size of the stratum in the
total population.

Cluster Sampling
For many populations, it is impossible to get a listing of all elements.
Large-scale surveys almost never use simple or stratified random sampling ; they
usually rely on cluster sampling.

Cluster sampling (or multistage sampling)
involves the successive selection of random samples from larger to smaller units by
either simple random or stratified random methods.

Example :
In drawing a sample of nursing students, we might first draw a random sample of
nursing schools and then draw a random sample of students from those schools.

The usual procedure for selecting samples from a general population is to sample
successively such administrative units as states, census tracts, and then households.
Because of the successive stages in cluster sampling, this approach is often called
multistage sampling.

Although cluster sampling may be necessary for large scale surveys, the likelihood
error increase with every stage of sampling .

Systematic Sampling
Systematic sampling is the selection of every kth case from a list. By dividing the
population size by the desired sample size, the researcher establishes the sampling
interval, which is the standard distance between the selected elements. such as every
10th person on a patient list.



Systematic sampling designs can be applied in such a way that an essentially random
sample is drawn
For instance, if we wanted a sample of 50 from a population of 5,000, our sampling
interval would be 100 (5,000/50 =100). In other words, every 100th case on the
sampling frame would be sampled.

Next, the first case would be selected randomly (e.g., by using a table of random
numbers).If the random number chosen were 73, the people corresponding to numbers
73, 173, 273, and so forth would be included in the sample.

Systematic sampling conducted in this manner is essentially identical to simple random
sampling and often is preferable because the same results are obtained in a more
convenient manner

Part 2

Nonprobability Sampling

In nonprobability sampling, researchers select elements by nonrandom methods.
Non random methods of sampling are more likely to produce a biased sample than the

random methods.
In fact in non probability sampling ,certain elements of the population may have no
chance of being included in the sample . This restricts the generalization that can be
made about the study. yet most nursing research involve this type of sampling
procedure . True random samples are rare in nursing research. The most frequent
reasons for use nonprobability samples involve convenience and desire to use available
subject.

Methods of nonprobability sampling in quantitative studies are convenience, quota, and
purposive

Convenience Sampling:
Convenience sampling also referred as accidental or incidental involves
choosing readily available people or objects for the study .these elements may or may
not be typical of the population . However convenience sampling has probably been
the most frequently used sampling method in nursing research. They are used because
of the saving money and time

Example

¢ Stopping people at a street corner to conduct an interview is sampling by convenience.

®  Sometimes , researchers seeking people with certain characteristics place an

advertisement in a newspaper, put up signs in clinics or supermarkets, or post messages
in chat rooms on the Internet.



® A faculty member who distributes questionnaires to nursing students in a class is using a

convenience sample, or an accidental sample, as it is sometimes called.
These approaches are subject to bias

Snowball sampling (also called network sampling or chain sampling)

Is a type of convenience sampling in which subjects provide the names of other people
they know to meet the criteria for the study.

With this approach, early sample members are asked to identify and refer other people
who meet the eligibility(suitability) criteria. This method of sampling is often used
when the research population is people with specific traits who might otherwise be
difficult to identify (e.g., people who are afraid of hospitals).

Quota Sampling
Quota sampling divides the population into homogeneous strata (subpopulations) to
ensure representation of the subgroups in the sample; within each stratum , subjects
are sampled by convenience.

The bases for stratification should be a variable of importance to the study. These
variables frequently include subject attributes such as age, Gender, and educational
background. The number of element chosen from each stratum is generally in
proportion to the size of that stratum in the total population .

As an example, suppose we were interested in studying the attitudes of undergraduate
nursing students toward working on an acquired immunodeficiency syndrome (AIDS)
unit. The accessible population is a nursing school with an enrollment of 500
undergraduates; a sample size of 100 students is desired.

With a convenience sample, we could distribute questionnaires to 100 students as they
entered the nursing school library, In this example, the convenience sample seriously
over represents women and under represents men.

In a quota sample, researchers can guide the selection of subjects so that the sample
includes an appropriate number of cases from both strata

NUMBERS AND PERCENTAGES OF STUDENTS IN STRATA OF A
POPULATION, CONVENIENCE SAMPLE, AND QUOTA SAMPLE

STRATA POPULATION CONVENIENCE QUOTA

SAMPLE SAMPLE
Male 100(20%) 5(5%) 20(20%)
Female 400(80%) 95(95%) 80(80%)

Total 500(100%) 100(100%) 100(100%)




Purposive Sampling
In purposive (or judgmental) sampling, participants are hand-picked to be included
in the sample based on the researcher’s knowledge about the population.
Researchers might decide purposely to select subjects who are judged to be typical of
the population or particularly aware about the issues  under study.
This method can be used to advantage in certain situations. For example, purposive
sampling is often used when researchers want a sample of experts.

Sample Size
Sample size—the number of subjects in a sample—is a major issue in conducting
and evaluating quantitative research. The larger the sample, the more representative it
is likely to be. Every time researchers calculate a percentage or an average based on
sample data, the purpose is to estimate a population value. The larger the sample, the
smaller the sampling error.

Some factors to be considered are

1-homogeneity of the population, if the population is very homogeneous or alike
on all variables other than the one being measured, a small sample size may
be sufficient .

2- the degree of precision desired by the researcher . if the researcher wants to be
very precise in generalization to the population based on sample data, a large
sample may be necessary for the sample to represent the population
accurately.

3- the type of sampling procedure . When probability sampling methods are used, smaller
are required when non probability sampling methods are employed .

there are few instances in descriptive behavioral research when a sample size
smaller than 30 or larger than 500 can be justified.

As a role, a sample size of 30 should be considered as the minimum size for each group
that is studied. sample size of 100, or 10% may be necessary to obtain precision
desired for population of 1000. It is always wise to set the sample size a little bit larger
than what is actually desired (to allow for non-response or subject dropout)

Sampling bias
Sampling bias refers to the systematic overrepresentation or underrepresentation of
some segment of the population.
Sampling bias occurs when samples are not carefully selected by the researcher.



