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Sample Design

Sample design is a crucial aspect of conducting high-quality research. It involves selecting a
representative subset of the population to participate in the research project. In this article, we
will discuss the meaning and importance of sample design and its various techniques.

Meaning of Sample Design

Sample design refers to the process of selecting a subset of the population to participate in the
research project. The sample should be representative of the population, ensuring that the
research findings are generalizable to the entire population.

Importance of Sample Design

Sample design is essential for several reasons:
1. Generalizability

Sample design ensures that the research findings are generalizable to the entire population,
providing a better understanding of the population as a whole.

2. Efficiency

Sample design helps to maximize the efficiency of the research project by reducing the amount
of data that needs to be collected and analyzed.

3. Cost-Effective

Sample design is cost-effective as it is often less expensive to collect data from a sample than
from the entire population.

4. Time-Saving

Sample design saves time as it is often quicker to collect data from a sample than from the entire
population.

Techniques of Sample Design

The techniques of sample design include:

1. Simple Random Sampling
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Simple random sampling is a sampling technique that involves selecting individuals from the
population at random, ensuring that every member of the population has an equal chance of
being selected.

2. Systematic Sampling

Systematic sampling is a sampling technique that involves selecting individuals from the
population at regular intervals, such as every tenth person on a list.

3. Stratified Sampling

Stratified sampling is a sampling technique that involves dividing the population into subgroups
or strata based on relevant characteristics and then selecting individuals from each subgroup in
proportion to their representation in the population.

4. Cluster Sampling

Cluster sampling is a sampling technique that involves dividing the population into clusters or
groups and then selecting individuals from a few or all of the clusters.

5. Multistage Sampling

Multistage sampling is a sampling technique that involves using a combination of different
sampling techniques to select individuals from the population.

Methods of Data Collection

Census and sample survey are two methods used in research to collect data from a population.
1. Census

A census is a method of collecting data from an entire population. It involves collecting data
from every member of the population, providing a complete picture of the population. A census
is often conducted for government or administrative purposes, such as population counting,
demographic analysis, or redistricting. A census is expensive and time-consuming, but it
provides a comprehensive and accurate representation of the population.

2. Sample Survey

A sample survey is a method of collecting data from a representative subset of the population. It
involves selecting a sample of individuals from the population and collecting data from them.
The sample should be representative of the population, ensuring that the research findings are
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generalizable to the entire population. A sample survey is cost-effective, time-saving, and
efficient, but it may not provide a complete picture of the population.

Differences between Census and Sample Survey

The differences between census and sample survey include:
1. Data Collection

A census collects data from every member of the population, while a sample survey collects data
from a representative subset of the population.

2. Accuracy

A census provides a complete and accurate representation of the population, while a sample
survey provides an estimate of the population parameters with a margin of error.

3. Cost

A census is expensive and time-consuming, while a sample survey is cost-effective and time-
saving.

4. Efficiency

A census collects data from every member of the population, making it less efficient than a
sample survey, which collects data from a representative subset of the population.

Implications of Sample Design

1. Biased Sample

A biased sample is a sample that does not accurately represent the population. A biased sample
can lead to biased research findings, as the sample does not represent the entire population.
Biased samples can be caused by non-random sampling techniques or by excluding certain
groups from the sample.

2. Sampling Error

Sampling error is the degree to which the sample statistics differ from the population parameters.
Sampling error can occur due to the random selection of individuals for the sample. Large
samples generally have smaller sampling errors than small samples. The sampling error can be
reduced by increasing the sample size.
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3. Inadequate Sample Size

Inadequate sample size is a common problem in research. An inadequate sample size can lead to
unreliable research findings, as the sample may not be representative of the population. A larger
sample size increases the representativeness of the sample and the generalizability of the
research findings.

4. Sampling Bias

Sampling bias is a systematic error that occurs when the sample does not accurately represent the
population. Sampling bias can be caused by non-random sampling techniques or by excluding
certain groups from the sample. Sampling bias can lead to biased research findings and may
affect the generalizability of the research findings.

5. Non-Response Bias

Non-response bias occurs when individuals who do not respond to the survey or study are
systematically different from those who do respond. Non-response bias can lead to biased
research findings, as the sample may not represent the population accurately.

Steps in Sampling Design

1. Define the Population

The first step in sampling design is to define the population. The population should be well-
defined and identifiable. The population should also be relevant to the research question and
objectives.

2. Determine the Sample Size

The second step in sampling design is to determine the sample size. The sample size should be
large enough to ensure that the research findings are generalizable to the population. The sample
size should also be cost-effective and time-saving.

3. Select the Sampling Technique

The third step in sampling design is to select the appropriate sampling technique. The sampling
technique should be relevant to the research question and objectives. The sampling technique
should also be appropriate for the population and the sample size.

4. Create the Sampling Frame
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The fourth step in sampling design is to create the sampling frame. The sampling frame is a list
of individuals or units in the population. The sampling frame should be complete, up-to-date, and
accurate.

5. Randomize the Sample

The fifth step in sampling design is to randomize the sample. Randomization ensures that every
member of the population has an equal chance of being selected for the sample. Randomization
also reduces the risk of sampling bias.

6. Collect Data from the Sample

The sixth step in sampling design is to collect data from the sample. The data should be collected
using appropriate data collection techniques, such as surveys, interviews, or observations. The
data should also be collected in a standardized and consistent manner.

7. Analyze the Data

The seventh step in sampling design is to analyze the data. The data should be analyzed using
appropriate statistical techniques. The analysis should also be relevant to the research question
and objectives.

Criteria for selecting a sampling procedure

1. Sample Size

Sample size is an essential criterion for selecting a sampling procedure. The sample size should
be large enough to ensure that the research findings are generalizable to the population. A larger
sample size reduces the risk of sampling error and provides a more accurate representation of the
population.

2. Population Size

Population size is another criterion for selecting a sampling procedure. For smaller populations, a
census can be conducted. For larger populations, sampling techniques, such as simple random
sampling, stratified sampling, or cluster sampling, may be used.

3. Sampling Error

Sampling error is the degree to which the sample statistics differ from the population parameters.
Sampling error can be reduced by increasing the sample size or by using appropriate sampling
techniques, such as stratified sampling or cluster sampling.
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4. Sampling Bias

Sampling bias is a systematic error that occurs when the sample does not accurately represent the
population. Sampling bias can be reduced by using appropriate sampling techniques, such as
random sampling or stratified sampling, and by ensuring that the sample is representative of the
population.

5. Sampling Frame

The sampling frame is a list of individuals or units in the population. The sampling frame should
be complete, up-to-date, and accurate. A well-designed sampling frame ensures that the sample
is representative of the population.

6. Cost and Time

Cost and time are also essential criteria for selecting a sampling procedure. The sampling
technique should be cost-effective and time-saving. For example, simple random sampling may
be a cost-effective and time-saving sampling technique for smaller populations.

Characteristics of a good sample design

1. Representative Sample

A good sample design should ensure that the sample is representative of the population. The
sample should accurately reflect the characteristics of the population, such as age, gender,
income, and education. A representative sample ensures that the research findings are
generalizable to the population.

2. Adequate Sample Size

A good sample design should have an adequate sample size to ensure that the research findings
are reliable and accurate. The sample size should be large enough to minimize the risk of
sampling error and ensure that the research findings are generalizable to the population.

3. Random Sampling

Random sampling is a crucial aspect of a good sample design. Random sampling ensures that
every member of the population has an equal chance of being selected for the sample. Random
sampling reduces the risk of sampling bias and ensures that the research findings are
generalizable to the population.

4. Sampling Frame
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A good sample design should have a well-designed sampling frame. The sampling frame is a list
of individuals or units in the population. The sampling frame should be complete, up-to-date, and
accurate. A well-designed sampling frame ensures that the sample is representative of the
population.

5. Appropriate Sampling Technique

A good sample design should use appropriate sampling techniques that are relevant to the
research question and objectives. The sampling technique should be appropriate for the
population, sample size, and research methodology. Appropriate sampling techniques, such as
stratified sampling, cluster sampling, or simple random sampling, ensure that the research
findings are reliable and accurate.

Different types of Sample Design

1. Simple Random Sampling

Simple random sampling is a sampling technique where each member of the population has an
equal chance of being selected for the sample. Simple random sampling is a straightforward and
cost-effective sampling technique. However, it may not be appropriate for large populations.

2. Stratified Sampling

Stratified sampling is a sampling technique that divides the population into subgroups or strata
based on a specific characteristic, such as age or income. A sample is then randomly selected
from each stratum. Stratified sampling ensures that each subgroup is represented in the sample,
which increases the accuracy and reliability of the research findings.

3. Cluster Sampling

Cluster sampling is a sampling technique that divides the population into clusters or groups
based on geographic location, organization, or other criteria. A sample is then randomly selected
from each cluster. Cluster sampling is a cost-effective and time-saving sampling technique.
However, it may increase the risk of sampling bias.

4. Systematic Sampling

Systematic sampling is a sampling technique where the population is divided into a sequence,
and a member is randomly selected from the sequence. Systematic sampling is a straightforward
and cost-effective sampling technique. However, it may increase the risk of sampling bias.

5. Convenience Sampling
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Convenience sampling is a sampling technique where the sample is selected based on the
availability and accessibility of the participants. Convenience sampling is a cost-effective and
time-saving sampling technique. However, it may not be representative of the population and
may increase the risk of sampling bias.

Measurement scales

Measurement scales are used to measure and categorize variables in research. In this article, we
will discuss the different measurement scales used in research and how to choose the right scale
for your research.

1. Nominal Scale

Nominal scale is a measurement scale that is used to categorize variables into groups or
categories. Nominal scale data is qualitative, and the categories do not have any numerical order
or value. Examples of nominal scale data include gender, race, and religion.

2. Ordinal Scale

Ordinal scale is a measurement scale that is used to rank variables in a specific order or rank.
The categories in an ordinal scale have a numerical order, but the differences between the
categories are not equal. Examples of ordinal scale data include socioeconomic status, level of
education, or degree of satisfaction.

3. Interval Scale

Interval scale is a measurement scale that is used to measure variables with equal differences
between the categories. The categories in an interval scale have a numerical order, but there is no
absolute zero point. Examples of interval scale data include temperature, time, or 1Q.

4. Ratio Scale

Ratio scale is a measurement scale that is used to measure variables with equal differences
between the categories and an absolute zero point. The categories in a ratio scale have a
numerical order, and there is a true zero point. Examples of ratio scale data include height,
weight, or income.

Choosing the Right Scale

Choosing the right scale for your research depends on the type of variable being measured and
the research question and objectives. Nominal scale is appropriate for variables that are non-
numeric and cannot be ordered or ranked. Ordinal scale is appropriate for variables that can be
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ranked but have unequal differences between the categories. Interval scale is appropriate for
variables with equal differences between the categories but no absolute zero point. Ratio scale is
appropriate for variables with equal differences between the categories and an absolute zero
point.

Important Scaling Techniques

1. Likert Scale

Likert scale is a scaling technique that is used to measure attitudes and opinions. It consists of a
series of statements that respondents rate on a numerical scale, such as from 1 to 5 or 1 to 7.
Likert scale data is ordinal and can be analyzed using statistical techniques such as factor
analysis.

2. Semantic Differential Scale

Semantic differential scale is a scaling technique that is used to measure the connotative meaning
of variables. It consists of a series of bipolar adjectives, such as good-bad or friendly-unfriendly,
that respondents rate on a numerical scale. Semantic differential scale data is ordinal and can be
analyzed using statistical techniques such as factor analysis.

3. Thurstone Scale

Thurstone scale is a scaling technique that is used to measure the attitude of respondents towards
a variable. It consists of a series of statements that are ranked by the respondents according to
their degree of agreement or disagreement. Thurstone scale data is ordinal and can be analyzed
using statistical techniques such as factor analysis.

4. Guttman Scale

Guttman scale is a scaling technique that is used to measure the degree to which respondents
agree or disagree with a variable. It consists of a series of statements that are arranged in a
hierarchical order, with more general statements at the top and more specific statements at the
bottom. Guttman scale data is dichotomous and can be analyzed using statistical techniques such
as item response theory.

5. Magnitude Estimation Scale

Magnitude estimation scale is a scaling technique that is used to measure the subjective intensity
of a variable. It consists of a series of statements or objects that respondents rate on a numerical
scale, without reference to a standard. Magnitude estimation scale data is ratio and can be
analyzed using statistical techniques such as regression analysis.

9|Page



