Chapter 13: Sampling Lecture 1
L..JALC daaa

Population, element, sample, sampling unit, and subject

Population 4wl adiaa

The population refers to the entire group of people, events, or things of interest that the researcher
wishes to investigate. It is the group of people, events, or things of interest for which the
researcher wants to make inferences (based on sample statistics).
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Element _<aill

An element is a single member of the population. If 1000 blue-collar workers in a particular
organization happen to be the population of interest to a researcher, each blue-collar worker
therein is an element. If 500 pieces of machinery are to be approved after inspecting a few, there
will be 500 elements in this population. Incidentally, the census is a count of all elements in the
human population.
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Sample: 4l

A sample is a subset of the population. It comprises some members selected from it. In other
words, some, but not all, elements of the population form the sample. If 200 members are drawn
from a population of 1000 blue-collar workers, these 200 members form the sample for the study.
That is, from a study of these 200 members, the researcher will draw conclusions about the entire
population of 1000 blue-collar workers. Likewise, if there are 145 in-patients in a hospital and 40
of them are to be surveyed by the hospital administrator to assess their level of satisfaction with
the treatment received, then these 40 members will be the sample.
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Sampling unit 4itza saa g

The sampling unit is the element or set of elements that is available for selection in some stage of
the sampling process. Examples of sampling units in a multistage sample are city blocks,
households, and individuals within the households.
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Subject 8aa !l

A subject is a single member of the sample, just as an element is a single member of the
population. If 200 members from the total population of 1000 blue-collar workers form the sample
for the study, then each blue-collar worker in the sample is a subject. As another example, if a
sample of 50 machines from a total of 500 machines is to be inspected, then every one of the 50
machines is a subject, just as every single machine in the total population of 500 machines is an
element.
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Example:
A magazine article suggested that “consumers aged 35 to 44 will soon be the nation’s biggest

spenders, so advertisers must learn how to appeal to this over-the-thrill crowd”

a3k Al 5o il ey 130 (alas) paiaall il ST 53 K 35 44 535 lae Y oSlgtadll
A%l paa
For this situation indicate the following:
1. Population
2. Sampling unit

Population: all those between the ages of 35 to 44 (i 44 535 Jle¥) Gn OSlginad) aa)

Sampling unit: Individual

Example:
The Palestinian company of milk product Al-Safa is interested in estimating the percentage of

heads of household who usually buy their product in the West Bank. For that, the researcher
selected 400 households in the West Bank. From a study of these customers, the researcher
collects a demographic data, such as, the number of children in the household, the income of
head of household.

For this situation indicate the following:
Dependent and independent variables
Population

Sample

Sampling unit

N

Dependent variable: Amount of milk consumed

Independent variables: the number of children in the household, the income of head of
household

Population: All milk consumers in the West Bank

Sample: 400 household

Sampling unit: group (household)
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Example:
The executive board of a relatively small university located in Palestine wants to determine the

attitude of their students toward various aspect of the university.
For this situation indicate the following:

1. Population

2. Sampling unit

Population: all the students of the university

Sampling unit: individual (student)

Sampling 4itxall

Is the process of selecting a sufficient number of elements from the population, so that a study
of the sample and a understanding of its properties or characteristics would make it possible for
us to generalize such properties to the population elements.
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Parameters

The characteristics of the population such as p (the population mean), § (the population
standard deviation), and &% (the population variance) are referred to as its parameters. The central
tendencies, the dispersions, and other statistics in the sample of interest to the research are
treated as approximations of the central tendencies, dispersions, and other parameters of the
population. As such, all conclusions drawn about the sample under study are generalized to the
population. In other words, the sample statistics, X (the sample mean), S (the standard
deviation), and $* (the variation in the sample) - are used as estimates of the population

parameters.
Sample < Population
I I
Statistics Parameters
(X, S, §?) (1. 0. 6%)

\ Estimate '/
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Reasons for sampling il aladi) ol

The reasons for using a sample, rather than collecting data from the entire population, are self-
evident. In research investigations involving several hundreds and even thousands of elements,
it would be practically impossible to collect data from, or test, or examine every element. Even if
it were possible, it would be prohibitive in terms of time, cost, and other human resources. Study
of a sample rather than the entire population is also sometimes likely to produce more reliable
results. This is mostly because fatigue is reduced and fewer errors therefore result in collecting
data, especially when a large number of elements is involved. In a few cases, it would also be
impossible to use the entire population to gain knowledge about, or test, something.
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Representativeness of samples <lisl) Jia

The need to choose the right sample for a research investigation cannot be overemphasized.
We know that rarely will the sample be an exact replica of the population from which it is drawn.
For instance, very few sample means (X) are likely to be exactly equal to the population means
(). Nor is the standard deviation of the sample (S)likely to be the same as the standard deviation
of the population (). However, if we choose the sample in a scientific way, we can be reasonably
sure that the sample statistic (e.g., X,S, or S9is fairly close to the population parameter (i.e., 4,
O, or 0%). To put it differently, it is possible to choose the sample in such a way that it is
representative of the population. There is always a slight probability, however, that sample
values might fall outside the population parameters.
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Normality of distributions (sl 2543l

Attributes or characteristics of the population are generally normally distributed. For instance,
when attributes such as height and weight are considered, most people will be clustered around
the mean, leaving only a small number at the extremes who are either very tall or very short,
very heavy or very light, and so on, as indicated in Figure below. If we are to estimate the
population characteristics from those represented in a sample with reasonable accuracy, the
sample has to be so chosen that the distribution of the characteristics of interest follows the
same pattern of normal distribution in the sample as it does in the population.
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Figure 10.2: Normal distribution in a population

The sampling process

Sampling is the process of selecting a sufficient number of the right elements from the
population, so that a study of the sample and an understanding of its properties or character-
istics make it possible for us to generalize such properties or characteristics to the population
elements.

The major steps in sampling include:

Define the population.

Determine the sample frame.
Determine the sampling design.
Determine the appropriate sample size.
Execute the sampling process.

abkwp =

Defining the population

Sampling begins with precisely defining the target population. The target population must be
defined in terms of elements, geographical boundaries, and time.

Determining the sample frame aaiaall ) yaas

The sampling frame is a (physical) representation of all the elements in the population from
which the sample is drawn.

Ll 4o 2255 Casu (3 adinall jualic aead das oo 5 )l painall L)

The payroll of an organization would serve as the sampling frame if its members are to be
studied. Likewise, the university registry containing a listing of all students, faculty,
administrators, and support staff in the university during a particular academic year or semester
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could serve as the sampling frame for a study of the university population. The telephone
directory is also frequently used as a sampling frame for some types of study
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Example:

The executive board of a relatively small university located in Palestine wants to determine the
attitude of their students toward various aspect of the university. For this situation indicate the
sampling frame.

Sampling frame: University registry (Aaslall Jiausd (1iss)

Determining the sample size 4isl) aaa yaas

Is a sample size of 40 large enough? Or do you need a sample size of 75, 180,384, or 5007 Is
a large sample better than a small sample; that is, is it more representative? The decision about
how large the sample size should be can be a very difficult one. We can summarize the factors
affecting decisions on sample size as:

- The research objective (fue 5 o) 43S Al jall Ja aadiiall Sl sl

- The extent of precision desired (the confidence interval). (sl 48 2x )

- The acceptable risk in predicting that level of precision (confidence level). (fagill i Uadll du)
- The amount of variability in the population itself. (aadisall Clas 5 G ol o) (uilasll o)

- The cost and time constraints. (ZLdl < 6l 5 Lalad) CLilkay))

- In some cases, the size of the population itself. (4wl aaisall axa)
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Determining the sampling design «stial) iial) araal Laa

There are two major types of sampling design: probability and non-probability sampling. In
probability sampling, the elements in the population have some known non-zero chance or
probability of being selected as sample subjects. In non-probability sampling, the elements do
not have a known or predetermined chance of being selected as subjects.
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Probability sampling designs are used when the representativeness of the sample is of
importance in the interests of wider generalizability. When time or other factors, rather than
generalizability, become critical, non-probability sampling is generally used. Each of these two
major designs has different sampling strategies.

Probability sampling 4sllaiay) Litaa]

When elements in the population have a known chance of being chosen as subjects in the
sample, we resort to a probability sampling design. Probability sampling can be either
unrestricted (simple random sampling) or restricted (complex probability sampling) in nature.

Unrestricted or simple random sampling daswd! 43l gdal) dlaal)

In the unrestricted probability sampling design, more commonly known as simple random
sampling, every element in the population has a known and equal chance of being selected as a
subject. Let us say there are 1000 elements in the population, and we need a sample of 100.
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» The simple random sampling is best when the generalizability of the findings to the whole
population is the main objective of the study.

» The simple random sample is selected when population study specific and well-known in

terms of geographical boundaries.
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This sampling design, known as simple random sampling, has the least bias and offers the most
generalizability. However, this sampling process could become cumbersome and expensive; in
addition, an entirely updated listing of the population may not always be available. For these
and other reasons, other probability sampling designs are often chosen instead.
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Example:

The regional director of sales operations of a medium- sized company, which has 20 retail stores in
each of its four geographical regions of operation, wants to know what types of sales gimmicks ( .glss
Ji=s) worked best for the company overall during the past year. This is to help formulate some general
policies for the company as a whole and prioritize sales promotion strategies for the coming year.

Each one of the 80 stores would have an equal chance of being included in the sample, and the results
of the study would be the most generalizable. A simple random sampling procedure is recommended
in this case since the policy is to be formulated for the company as a whole. This implies that the most
representative information has to be obtained that can be generalized to the entire company. This is
best accomplished through this design.

Systematic sampling 4aliiiall Aijlaall

The systematic sampling design involves drawing every nth element in the population starting
with a randomly chosen element between 1 and n. The procedure is exemplified below.
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Example

If we wanted a sample of 35 households from a total population of 260 houses in a particular
locality, then we could sample every seventh house starting from a random number from 1 to 7.
Let us say that the random number was 7, then houses numbered 7, 14, 21, 28, and so on, would
be sampled until the 35 houses were selected. The one problem to be borne in mind in the
systematic sampling design is the probability of a systematic bias creeping into the sample.
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Stratified random sampling 4ukl) 4.) gdad) Aiflaal)

Stratified random sampling, as its name implies, involves a process of stratification or
segregation, followed by random selection of subjects from each stratum. The population is first
divided into mutually exclusive groups that are relevant, appropriate, and meaningful in the
context of the study. For instance, if the president of a company is concerned about low
motivational levels or high absenteeism rates among the employees, it makes sense to stratify
the population of organizational members according to their job levels.
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» Stratified sampling offer more homogeneity within groups and more heterogeneity between
groups.

Example:
A researcher divided subjects into two groups according to gender and then selected members

from each group for her sample, what sampling methods were the researcher using?

Stratified random sampling

Stratification is an efficient research sampling design; that is, it provides more information with a
given sample size. Stratification should follow the lines appropriate to the research question. If
we are studying consumer preferences for a product, stratification of the population could be by
geographical area, market segment, consumers' age, consumers' gender, or various
combinations of these.
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Proportionate and disproportionate stratified random sampling 4l . ¢ Al 48dal) Ll

Once the population has been stratified in some meaningful way, a sample of members from each
stratum can be drawn using either a simple random sampling or a systematic sampling procedure. The
subjects drawn from each stratum can be either proportionate or disproportionate to the number of
elements in the stratum. If members represented in the sample from each stratum will be proportionate
to the total number of elements in the respective strata, this type of sampling is called a proportionate
stratified random sampling design.
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TABLE 13.1

Proportionate and disproportionate stratified random sampling

Number of subjects in the sample

Proportionate sampling

Job level Number of elements (20% of the elements) Disproportionate sampling
Top management 10 2 7
Middle-level management 30 6 15
Lower-level management 50 10 20
Supervisors 100 20 30
Clerks 500 100 60
Secretaries 20 4 10
Total 710 142 142

Cluster sampling 4w siial) dialf

Cluster samples are samples gathered in groups or chunks of elements that, ideally, are natural
aggregates of elements in the population. In cluster sampling, the target population is first
divided into clusters. Then, a random sample of clusters is drawn and for each selected cluster
either all the elements or a sample of elements are included in the sample. Cluster samples
offer more heterogeneity within groups and more homogeneity among groups - the reverse of
what we find in stratified random sampling, where there is homogeneity within each group and
heterogeneity across groups.

3oa sall Guiladll axe jaars Ao gane JS 38 G il aany i Aul jall Gile gane LA dga siiall Gl 8 A
sac Ll () 6K Lediad Aalaiial) Aipal) g Agulal) Asal) 5 Adaseal) 430 lall Aall o Sliall (4o & 53 138 Ao gaaa JS JAID
Ui ool Liad aa g adld Cile sanal pda G (uilas aﬁjebwdsq\ﬂwauxs\ Gl Ale gana
Llsdie L) 5 3 e ganall & eaie JS (e e shaal) an Lo o 30l 2 siial) 26 gudall Lilaall 22350

O oSl e agiie S (g gl iay pBlie ) Ale gana () auia aaliaall 6 Ledie o JLIA) a5 250 sdial) A5gal)
A5 (Al 2dliall 3ha JA)a o jiall JS Al jay o 68 A Aoy i A0 g die A8y Hlay 2dlial) e 230 AR &G Cuay il ial)
AT YPIEEY

ainall a2y W) A pall & Jal e 330 Gaam Aedl L) 5 s ) Caaldl by el (e g il 138 &
o Llet G OAY) S AN dati) G Al s Ay slay ST Sl A 53 LA S 8 ey e s s Sl e
.EJM\ C._I\‘).CZM

Example:
A radio advertiser wishes to choose a sample of size 100 from a population of 5000 listeners.

He divides the population into a large number of groups. He selected a simple random sample
of the groups and then surveys every subject in each of the groups selected.
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Double sampling 433l ddal)

This plan is resorted to when further information is needed from a subset of the group from which
some information has already been collected for the same study.

A sampling design where initially a sample is used in a study to collect some preliminary
information of interest, and later a subs ample of this primary sample is used to examine the
matter in more detail, is called double sampling. For example, a structured interview might
indicate that a subgroup of the respondents has more insight into the problems of the
organization. These respondents might be interviewed again and asked additional questions.
This research adopts a double sampling procedure.
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Non-probability sampling 4lia¥) & diaal)

In non-probability sampling designs, the elements in the population do not have any probabilities
attached to their being chosen as sample subjects. This means that the findings from the study
of the sample cannot be confidently generalized to the population.
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As stated earlier, however, researchers may, at times, be less concerned about generalizability
than obtaining some preliminary information in a quick and inexpensive way. They might then

resort to non-probability sampling. Sometimes non probability sampling is the only way to obtain
data, as discussed later.
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Convenience sampling 4alial) {ilaall

Convenience sampling refers to the collection of information from members of the population
who are conveniently available to provide it. One would expect the "Pepsi Challenge" contest
to have been administered on a convenience sampling basis. Such a contest, with the purpose
of determining whether people prefer one product to another, might be held at a shopping mall
visited by many shoppers. Those inclined to take the test might form the sample for the study of
how many people prefer Pepsi over Coke or product X to product Y. Such a sample is a
convenience sample.
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Advantages: Quick, convenient, less expensive
Disadvantages: not generalizable at all.

Purposive sampling 4é:lgll diilaal|

Instead of obtaining information from those who are most readily or conveniently available, it
might sometimes become necessary to obtain information from specific target groups. The
sampling here is confined to specific types of people who can provide the desired information,
either because they are the only ones who have it, or conform to some criteria set by the
researcher. This type of sampling design is called purposive sampling, and the two major types
of purposive sampling - judgment sampling and quota sampling.
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Judgment sampling:

Is a non-probability sampling method and it occurs when “elements selected for the sample are chosen
by the judgment of the researcher. Researchers often believe that they can obtain a representative
sample by using a sound judgment, which will result in saving time and money.
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Quota sampling: dxawal) Lial)

A second type of purposive sampling ensures that certain groups are adequately represented in the
study through the assignment of a quota. Generally, the quota fixed for each subgroup is based on the
total numbers of each group in the population. However, since this is a nonprobability sampling plan,
the results are not generalizable to the population.

M\M\M mu‘dﬁwu%\dﬂ(ﬂ:\cdda.numm@\jﬁmﬁ&ﬁ@d\d‘ﬁ\)@;\éw\ué

Caaldll o 8 Lgie (alias LS ¢ uma jlama (ana il sl s ) Lal1 Al ) adine apdl Cas (e 4300 sl Ailal) digel)
Cdas Al (50 ey HLAAY) 13gn Caalil) o iy & sl 13 3 Lai gy LaS o) Y1 LS Y 300 sl Aiad) S

STUBDENTS-HUB.com Uploaded By: anonymous


https://students-hub.com

