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CHAPTER 10
Sampling Design



1. Sampling Terminology:

a. Sampling Definition:

“The process of selecting the right individuals, objects or events for study in a research is known as sampling”.

b. Population:

Population refers to the entire group of people, events or things of interest that the researcher wishes to investigate. It is denoted by N.

c. Element:

Single member of population is called an element.

d. Sample:

Sample is the subset of a population and is denoted by n. 

e. Subject:

Single member of sample is your research subject.

f. Population frame:

Listing of elements from which sample is drawn is known as population frame.

2. Reasons for Sampling and Representativeness of Samples:

i. Entire elements cannot be asked questions.
ii. It would exhaust time and money.
iii. Even if we get the data its examination and testing would be near impossible. 
iv. If we want to check the life of batch of bulbs; if we check them all, no bulb will remain for selling. 
v. Nevertheless the sample should be representative of the population i.e. population parameters should match sample statistics. 
vi. Variables like height and weight are generally normally distributed in a population i.e. the extreme values are low as compared to mean values therefore a true representative sample should also show the same characteristics.
3. Which Sampling Design to Choose:

It depends upon what is the relevant target population, what are the parameters you like to investigate, availability of time and money, stage in research process, sample size required and very importantly the presence of sampling frame. Sampling design techniques fall in two categories i.e. probability and non-probability sampling designs.

4. Probability and Non-Probability Sampling Techniques:

I. Probability Sampling:

When elements in a sample have a known chance or probability of being chosen/getting selected in a sample. This sampling design is followed when we require more generalizability from the results. It has two important types

A). Simple Random Sampling.
B). Complex Probability Sampling.   

A). Simple Random Sampling:
   
This can be done with the help of simple hat and chit method. The names of elements of population are taken from the population frame, written on pieces of chit individually then folded and put in a box and then the box is shaken. The names forming sample are drawn out. Another way is the use of table of random numbers. 

B). Complex Probability Sampling:   

As the name suggests, the sampling techniques categorized here are more complex and there is restricted probability as compared to unrestricted probability of simple random sampling. This is a more efficient technique in cases where the previous technique is not a viable option. It has the following four types

i). Systematic Sampling:

Every nth element is chosen as a sample from the population frame i.e. from the enrollment register. Population size divided by nth element gives you the sample size i.e. if population is 400 and n is 4 then the sample size would be 100. In this technique the researcher should lookout for systematic bias which is whether every fourth individual is of the same type in case of students very hard working or a student with a high score then the sample would not represent the whole population. 

ii). Stratified Random Sampling: (Layered)

A good method if your population is stratified or layers exist i.e. top level, middle and line managers. There exists homogeneity within group and heterogeneity among groups. After the classification of layers, the samples are made with the help of simple random sampling or systematic sampling. It has two sub-types namely

a). Proportionate Stratified Random Sampling

Proportionate stratified random sampling is the sampling technique where a percentage of subjects are selected from each layer i.e. 20% or 30% etc. 

b). Disproportionate Stratified Random Sampling

In disproportionate stratified random sampling, the subjects from each layer of population are not selected according to a single percentage. 

iii). Cluster Sampling:

Cluster sampling is a sampling technique used when "natural" groupings are evident in a statistical population. It is often used in marketing research. More heterogeneity is observed within group and more homogeneity among groups i.e. sample taken from different sectors in Islamabad or building blocks in a city. 

a). Single Stage and Multistage Cluster Sampling 

Two-stage cluster sampling, a simple case of multistage sampling, is obtained by selecting cluster samples in the first stage and then selecting sample of elements from every sampled cluster.

b). Area Sampling

The area sampling design constitutes geographical clusters. The examples is cluster sampling done at districts, tehsils and city blocks level. 

iv). Double Sampling:

A sub-sample of the primary sample is made to study phenomena in more detail i.e. we select hundred individuals to fill out the questionnaire and from these hundred individuals we selected twenty-five individuals for the interviews and further clarifications.

II. Non-Probability Sampling Techniques:

Elements of population do not have any probability for being chosen in a sample. The generalizability is low here. It has following two types

A. Convenience Sampling:
  
The members of population who are conveniently available are asked questions or interviewed. Example of it may be who so ever likes to answer questions at a marketing fair etc. 
B). Purposive Sampling:

The salient feature of this type of sampling technique is that the data is gathered from specific target groups. It has again two types

i). Judgment Sampling:

Judgment sampling is used in cases where the specialty of an authority or researcher can select a more representative sample that can bring more accurate results than by using other probability sampling techniques. The process involves nothing but purposely handpicking individuals from the population based on researcher's knowledge and judgment i.e. in a study where a researcher wants to know what it takes to graduate with 3.8 CGPA and above in college, the only people who can give the researcher first hand advise are the individuals who graduated with this much CGPA and above. With this very specific and very limited pool of individuals that can be considered as a subject judgment sampling is used. 

ii). Quota Sampling:

This is a type of stratified random sampling done on a convenience basis.  

5. What should be an Ideal Sample Size?
     
The sample size depends on the variability in the population, the precision and accuracy desired, confidence level desired i.e. how certain we are that our estimates hold true for the population and the type of sampling technique used. Sample size more than 30 and less than 500 is appropriate for most research. We can use the formula Sx bar = S/under root n. Where Sx bar is the standard error or precision offered by the sample, S is the standard deviation of sample and n is the sample size. The formula tells us that if the standard deviation value is high then we need to have a larger sample size. 

Krejcie and Morgan Table for Determining the Sample Size: 

For practical purposes we can use Krejcie and Morgan Table devised by the scientists in 1970 for determining the sample size which is given as under where N is the population size and S is the sample size.
[image: http://www.kenpro.org/wp-content/uploads/2013/10/krejcie-and-morgan-table-of-determining-sample-size.png]































image1.png
‘Table for Determining Sample Size for  Given Populstion

N s | N s N s N s N s
0 0 0 8 B0 162 w0 20 B0 38
15 1 1 8 20 6 80 %5 3 30
2 19 @ W e ] B0 246
% 2 @ e = 7 o0 74 w3
E -} w03 | 0 18 | w0 78 B0 B
E -} w0 108 | B 18 | 10 265 i
0 % w13 | ;e | 120 29 s 3B
5@ i 18 | 4w 1 | 130 297 00 %t
0 4 1 3 | W w1 [
% 48 m 1z [ w0 25 [ 0 wm ¥
0 @ 20 1@ [ @0 20 [ e ;0 | w73
6 5 20 1% [ a0 24 | 70 33 | s 375
n @ 20 w0 [ =0 27 [ weo 37 | 2w
L} 20 1as [ s 25 [ 10 3 | w;wom w9
o & %0 s [ e 23 | 20 322 | wom 30
% 7 % 182 [ e 202 [ 20 32 | som B
E <} 20 1 [ 70 28 | 200 m | o 3
% 7 70 1w | 7 2% | w0 ;s | woo 3
Note: “N"is population size

is sample size.
Source: Kreicie & Worgan, 1970





