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Objectives

To enable the students to 

 Gain knowledge on research methodology

 Create knowledge on different statistical methods in research 

 Learn various statistical methods in data analysis.

Outcome of this paper 

Acquired knowledge on research writing and application of statistical analysis

UNIT I: Research methodology: an overview

Meaning of  research-  process of  research,  objectives of  research.  Developing a

research proposal, presentation of a problem, identifying the problem- defining and

delimiting the problem, types of research, different types of experimental designs,

tools of research.

UNIT II : Data analysis

Measure  of  Central  tendency:  Mean,  Median,  Mode  and  their  uses  with

applications

Measure of Dispersion: significance and methods used in studying dispersion and

their uses with applications.

UNIT III: Probability and non-probability sampling

Methods of sampling- probability and non- probability, Hypothesis- meaning and 

types of hypothesis.

UNIT IV:  Statistical analysis 



Co-efficient of correlation, basic concepts in regression, Student- “t” test, analysis

of variance- one way and two way classification- characteristics of ANOVA, Chi-

square, Application of Duncan’s table in research.

UNIT V : Concept of research report

Research reports- basic concepts of research report

 Preliminaries-  title  page,  acknowledgement,  list  of  tables,  list  of  figures,

index.

 Main text.

  Data analysis- quantitative, qualitative, presentation of data- tables, graphs,

illustrations using computer.

  Bibliography, glossary, appendices.

REFERENCES

Text books 

 S.P.Gupta (1993), Statistical methods, Sultan chand and sons, Daryagang, New 

Delhi.

 Kothari.C.R. (1991) Research methodology, methods and techniques, Wiley 

Eastern Ltd, New Delhi.

 Wilkinson and Bhandarkar.P.L.C. Methodology and techniques of social 

research, Himalaya publishing house, Bombay.



UNIT I: Research methodology: an overview

Meaning of  research-  process of  research,  objectives of  research.  Developing a

research proposal, presentation of a problem, identifying the problem- defining and

delimiting the problem, types of research, different types of experimental designs,

tools of research.

What is Research: Definition

A careful consideration of study regarding a particular concern or problem using
scientific methods.

 According  to  the  American  sociologist  Earl  Robert  Babbie,  “Research  is  a
systematic  inquiry  to  describe,  explain,  predict,  and  control  the  observed
phenomenon. 

Research involves inductive and deductive methods.”Inductive research methods
are used to analyze an observed event. Deductive methods are used to verify the
observed event. Inductive approaches are associated with qualitative research and
deductive methods are more commonly associated with quantitative research.

Research is conducted with a purpose to understand:

What do organizations or businesses really want to find out?
What are the processes that need to be followed to chase the idea?
What are the arguments that need to be built around a concept?
What is the evidence that will  be required for  people to believe in the idea or

concept?

Characteristics of research

A systematic approach must be followed for accurate data. Rules and procedures
are an integral part of the process that set  the objective. Researchers need to
practice ethics and a code of  conduct  while  making observations or  drawing
conclusions.

Research is based on logical reasoning and involves both inductive and deductive
methods.

https://www.questionpro.com/blog/qualitative-market-research/
https://www.questionpro.com/blog/quantitative-market-research/


The data or knowledge that is derived is in real time from actual observations in
natural settings.

There is an in-depth analysis of all data collected so that there are no anomalies
associated with it.

Research creates a path for generating new questions. Existing data helps create
more opportunities for research.

Research is analytical in nature. It makes use of all the available data so that there
is no ambiguity in inference.

Accuracy is one of the most important aspects of research. The information that is
obtained should  be accurate  and true to  its  nature.  For  example,  laboratories
provide a controlled environment to collect data. Accuracy is measured in the
instruments used, the calibrations of instruments or tools, and the final result of
the experiment.

What are the types of research?

Following are the types of research methods:

Basic  research: A  basic  research  definition  is  data  collected  to  enhance
knowledge. The main motivation is knowledge expansion. It is a non-commercial
research that doesn’t facilitate in creating or inventing anything. For example: an
experiment to determine a simple fact.

Applied research: Applied  research  focuses  on  analyzing and  solving  real-life
problems. This type refers to the study that helps solve practical problems using
scientific methods. Studies play an important role in solving issues that impact the
overall well-being of humans. For example: finding a specific cure for a disease.

Problem oriented research: As the name suggests, problem-oriented research is
conducted  to  understand  the  exact  nature  of  a  problem  to  find  out  relevant
solutions. The term “problem” refers to multiple choices or issues when analyzing
a situation.

For example, revenue of a car company has decreased by 12% in the last year. The
following could  be the  probable causes:  there  is  no optimum production,  poor
quality of a product, no advertising, or economic conditions.

Problem solving research: This type of research is conducted by companies to
understand  and  resolve  their  own problems.  The  problem-solving  method  uses
applied research to find solutions to the existing problems.



Qualitative  research: Qualitative  research     is  a process  that  is  about  inquiry.  It
helps create in-depth understanding of problems or issues in their natural settings.
This is a non-statistical method.

Qualitative research is heavily dependent on the experience of the researchers and
the questions used to probe the sample. The sample size is usually restricted to 6-
10 people. Open-ended questions are asked in a manner that encourages answers
that lead to another question or group of questions. The purpose of asking open-
ended questions is to gather as much information as possible from the sample.

The following are the methods used for qualitative research:

One-to-one interview
Focus groups
Ethnographic research
Content/Text Analysis
Case study research

Quantitative research: Qualitative research is a structured way of collecting data
and analyzing it to draw conclusions. Unlike qualitative methods, this method uses
a computational  and statistical  process to collect and analyze data. Quantitative
data is all about numbers.

Quantitative research involves a larger population — more people means more
data. With more data to analyze, you can obtain more accurate results. This method
uses close-ended questions     because the researchers are typically looking to gather
statistical data.

Online surveys, questionnaires, and polls are preferable data collection tools used
in  quantitative  research.  There  are  various  methods  of  deploying  surveys  or
questionnaires.

Online surveys allow survey creators to reach large amounts of people or smaller
focus  groups  for  different  types  of  research  that  meet  different  goals.  Survey
respondents can receive surveys on mobile phones, in emails, or can simply use the
internet to access surveys.

What Is the Purpose of Research?

https://www.questionpro.com/poll-software.html
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There are three purposes of research:

Exploratory: As the name suggests, exploratory research is conducted to explore a
group of questions. The answers and analytics may not offer a final conclusion to
the  perceived  problem.  It  is  conducted  to  handle  new problem areas  which
haven’t been explored before. This exploratory process lays the foundation for
more conclusive research and data collection.

Descriptive: Descriptive  research focuses  on  expanding  knowledge  on  current
issues  through  a  process  of  data  collection.  Descriptive  studies  are  used  to
describe the behavior of a sample population. In a descriptive study, only one
variable is required to conduct the study. The three main purposes of descriptive
research are describing, explaining, and validating the findings. For example, a
study conducted to know if top-level management leaders in the 21st century
possess the moral right to receive a huge sum of money from the company profit.

Explanatory:Explanatory research or causal research is conducted to understand
the  impact  of  certain  changes  in  existing  standard  procedures.  Conducting
experiments is the most popular form of casual research. For example, a study
conducted to understand the effect of rebranding on customer loyalty.

To understand the characteristic of research design using research purpose here is a
comparative analysis:

Exploratory
Research

Descriptive
Research

Explanatory Research

Research
approach used

Unstructured Structured Highly structured

Research
conducted
through

Asking  research
questions

Asking  research
questions

By  using  research
hypotheses.

When  is  it
conducted?

Early  stages  of
decision making

Later  stages  of
decision making

Later  stages  of  decision
making

Research methods are broadly classified as Qualitative     and Quantitative.

Both methods have distinctive properties and data collection methods.

https://www.questionpro.com/blog/quantitative-research/
https://www.questionpro.com/blog/qualitative-research-methods/
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Qualitative Methods

Qualitative research is a method that collects data using conversational methods.
Participants  are  asked  open-ended  questions.  The  responses  collected  are
essentially  non-numerical.  This  method not  only  helps  a  researcher  understand
what participants think but also why they think in a particular way.

Types of qualitative methods include:

One-to-one Interview: This interview is conducted with one participant at a given
point in time. One-to-one interviews need a researcher to prepare questions in
advance.  The  researcher  asks  only  the  most  important  questions  to  the
participant. This type of interview lasts anywhere between 20 minutes to half an
hour. During this time the researcher collects as many meaningful answers as
possible from the participants to draw inferences.

Focus  Groups:  Focus  groups are  small  groups  comprising  of  around  6-10
participants  who  are  usually  experts  in  the  subject  matter.  A  moderator  is
assigned  to  a  focus  group  who  facilitates  the  discussion  amongst  the  group
members.  A moderator’s  experience  in  conducting  the  focus  group  plays  an
important role. An experienced moderator can probe the participants by asking
the correct questions that will help them collect a sizable amount of information
related to the research.

Ethnographic  Research:  Ethnographic  research  is  an  in-depth  form of  research
where people are observed in their natural environment without This method is
demanding due to the necessity of a researcher entering a natural environment of
other  people.  Geographic  locations  can  be  a  constraint  as  well.  Instead  of
conducting interviews, a researcher experiences the normal setting and daily life
of a group of people.

Text Analysis: Text analysis is a little different from other qualitative methods as it
is used to analyze social constructs by decoding words through any available
form of documentation. The researcher studies and understands the context in
which the documents are written and then tries to draw meaningful inferences
from it. Researchers today follow activities on a social media platform to try and
understand patterns of thoughts.

Case Study: Case study research is used to study an organization or an entity. This
method is one of the most valuable options for modern This type of research is
used in fields like the education sector, philosophical studies, and psychological
studies. This method involves a deep dive into ongoing research and collecting
data.

https://www.questionpro.com/tour/text-analysis.html
https://www.questionpro.com/blog/qualitative-research-methods/


Quantitative Research Methods

Quantitative methods  deal  with  numbers  and  measurable  forms.  It  uses  a
systematic way of investigating events or data. It is used to answer questions in
terms  of  justifying  relationships  with  measurable  variables  to  either  explain,
predict, or control a phenomenon.

There are three methods that are often used by researchers:

Survey Research — The ultimate goal of survey research is to learn about a large
population by deploying a   survey  . Today, online surveys are popular as they are
convenient and can be sent in an email or made available on the internet. In this
method,  a  researcher  designs  a  survey  with  the  most  relevant survey
questions and  distributes  the  survey.  Once  the  researcher  receives  responses,
they summarize them to tabulate meaningful findings and data.

Descriptive  Research  — Descriptive  research  is  a  method  which  identifies  the
characteristics of an observed phenomenon and collects more information. This
method is designed to depict the participants in a very systematic and accurate
manner.  In  simple  words,  descriptive  research  is  all  about  describing  the
phenomenon, observing it, and drawing conclusions from it.

Correlational Research— Correlational research examines the relationship between
two or more variables. Consider a researcher is studying a correlation between
cancer and married Married women have a negative correlation with cancer. In
this example, there are two variables: cancer and married women. When we say
negative correlation, it means women who are married are less likely to develop
cancer. However, it doesn’t mean that marriage directly avoids cancer.

Experimental research

Definition:

Experimental research is research conducted with a scientific approach using two
sets of variables. The first set acts as a constant, which you use to measure the
differences  of  the  second  set. Quantitative  research  methods,  for  example,  are
experimental.

If you don’t have enough data to support your decisions, you must first determine
the facts. Experimental research gathers the data necessary to help you make better
decisions.

https://www.questionpro.com/blog/quantitative-research/
https://www.questionpro.com/article/survey-question-answer-type.html
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Any  research  conducted  under  scientifically  acceptable  conditions  uses
experimental methods. The success of experimental studies hinges on researchers
confirming the change of a variable is based solely on the manipulation of the
constant variable. The research should establish a notable cause and effect.

You can conduct experimental research in the following situations:

Time is a vital factor in establishing a relationship between cause and effect.
Invariable behavior between cause and effect.
You wish to understand the importance of the cause and effect.

Types of experimental research design

The classic experimental design definition is, “The methods used to collect data in
experimental studies.”

There are three primary types of experimental design:

Pre-experimental research design
True experimental research design
Quasi-experimental research design
The way you classify research subjects, based on conditions or groups, determines
the type of design.

1. Pre-experimental research design: A group, or various groups, are kept under
observation after  implementing factors of  cause and effect.  You’ll  conduct this
research  to  understand  whether  further  investigation  is  necessary  for  these
particular groups.

You can break down pre-experimental research further in three types:

One-shot Case Study Research Design
One-group Pretest-posttest Research Design
Static-group Comparison
2.  True  experimental  research  design: True  experimental  research  relies  on
statistical analysis to prove or disprove a hypothesis, making it the most accurate
form  of  research.  Of  the  types  of  experimental  design,  only  true  design  can
establish a cause-effect  relationship within a group. In a true experiment, three
factors need to be satisfied:



There is a Control Group, which won’t be subject to changes, and an Experimental
Group, which will experience the changed variables.

A variable which can be manipulated by the researcher
Random distribution
This experimental research method commonly occurs in the physical sciences.

3. Quasi-experimental research design: The word “Quasi” indicates similarity. A
quasi-experimental design is similar to experimental, but it is not the same. The
difference between the two is the assignment of a control group. In this research,
an independent  variable  is manipulated,  but  the participants  of  a group are not
randomly  assigned.  Quasi-research  is  used  in  field  settings  where  random
assignment is either irrelevant or not required.

Advantages of experimental research

Experimental research allows you to test your idea in a controlled environment
before taking it to market. It also provides the best method to test your theory,
thanks to the following advantages:

Researchers have a stronger hold over variables to obtain desired results.
The subject or industry does not impact the effectiveness of experimental research.

Any industry can implement it for research purposes.
The results are specific.
After  analyzing  the  results,  you  can  apply  your  findings  to  similar  ideas  or

situations.
You can identify the cause and effect  of  a hypothesis.  Researchers can further

analyze this relationship to determine more in-depth ideas.
Experimental  research makes  an ideal  starting point.  The data  you collect  is  a

foundation on which to build more ideas and conduct more research.
Whether you want to know how the public will  react to a new product or if  a
certain food increases the chance of disease, experimental research is the best place
to start.

Data collection is the process of gathering and measuring information on variables
of interest, in an established  systematic  fashion  that  enables  one  to  answer
stated  research  questions,  test hypotheses,  and  evaluate  outcomes.  The  data
collection  component  of  research  is common  to all fields of study including
physical  and social  sciences,  humanities,  business,  etc.  While methods vary by
discipline,  the  emphasis on  ensuring accurate  and honest collection  remains the
same.  The goal 



for all  data collection is to  capture quality evidence that then translates to rich
data  analysis  and  allows  the  building  of  a  convincing  and  credible  answer  to
questions that have been posed. Regardless of  the  field  of  study  or  preference
for  defining  data  (quantitative,  qualitative),  accurate  data 

9.2 TYPES OF DATA 
Data are organized into two broad categories: qualitative and quantitative.  
 
Qualitative  Data:   Qualitative   data   are   mostly   non-numerical  and  usually
descriptive  or  nominal in nature. This  means the data collected are in the form of
words and sentences. Often (not always), such  data  captures  feelings,  emotions,
or  subjective  perceptions  of  something.  Qualitative approaches aim to address
the ‘how’ and ‘why’ of a program and tend to use unstructured methods of data
collection  to  fully  explore  the  topic.  Qualitative  questions  are  open-ended.
Qualitative  methods  include  focus  groups,  group  discussions  and  interviews.
Qualitative approaches are good for further exploring the effects and unintended
consequences of a program. They are, however, expensive and time consuming to
implement. Additionally the findings cannot be generalized to participants outside 
of the program and are only indicative of the group involved. 
 
Qualitative   data   collection   methods  play   an   important   role   in   impact
evaluation  by  providing information  useful  to  understand  the  processes  behind
observed  results  and  assess  changes  in people’s perceptions  of  their  well-
being.  Furthermore  qualitative methods  can  be  used to  improve the  quality  of
survey-based   quantitative   evaluations   by   helping   generate   evaluation
hypothesis; 
strengthening  the  design  of  survey  questionnaires  and  expanding  or  clarifying
quantitative evaluation 
findings.
.  The  qualitative methods 
most commonly used in evaluation can be classified in three broad categories - 
 In-depth interview 
 Observation methods 
 Document review. 
 
Quantitative  Data:  Quantitative  data   is  numerical  in   nature  and   can   be
mathematically computed. Quantitative data measure  uses different  scales,  which
can  be  classified  as nominal  scale, ordinal scale,  interval  scale  and  ratio  scale.
Often   (not   always),   such   data   includes   measurements   of  something.



Quantitative  approaches  address  the  ‘what’  of  the  program.  They  use  a
systematic standardized  approach  and  employ  methods  such  as  surveys  and
ask  questions.  Quantitative approaches  have  the  advantage  that  they  are
cheaper  to  implement,  are  standardized  so comparisons can  be easily  made and
the size  of  the  effect can  usually be  measured. Quantitative approaches however
are limited in their capacity for the investigation and explanation of similarities and
unexpected  differences.  It  is  important  to  note  that  for  peer-based  programs
quantitative  data  collection   approaches   often   prove   to   be   difficult   to
implement for  agencies  as  lack  of necessary resources  to  ensure  rigorous
implementation  of  surveys  and  frequently  experienced  low participation and
loss to follow up rates are commonly experienced factors. 
 
The  Quantitative  data  collection   methods  rely  on  random  sampling and
structured   data   collection  instruments   that   fit   diverse   experiences   into
predetermined   response   categories.   They   produce  results  that  are  easy  to
summarize, compare, and generalize. If the intent is to generalize from the research
participants  to  a  larger  population,  the  researcher  will  employ  probability
sampling   to  select  participants.  Typical  quantitative  data  gathering  strategies
include - 
 Experiments/clinical trials. 
 Observing  and  recording  well-defined events  (e.g.,  counting  the  number  of
patients  waiting in emergency at specified times of the day). 
 Obtaining relevant data from management information systems. 
 Administering  surveys  with  closed-ended  questions  (e.g.,  face-to  face  and
telephone interviews, questionnaires etc).  
 In quantitative research (survey research), interviews are more  structured than in
Qualitative research.  In  a  structured  interview,  the  researcher  asks  a  standard
set   of   questions  and nothing more.  Face -to -face interviews have a distinct
advantage of enabling the researcher to establish rapport with potential participants
and therefore gain their cooperation.  
 Paper-pencil-questionnaires can  be sent  to a  large  number  of people  and saves
the  researcher time  and  money.  People  are  more  truthful  while  responding  to
the  questionnaires  regarding controversial issues in particular due to the fact that
their responses are anonymous.  
 
Mixed   Methods:   Mixed   methods   approach   as   design,   combining   both
qualitative  and  quantitative research  data,  techniques  and  methods  within  a
single  research  framework.  Mixed  methods approaches may mean a number of
things, i.e. a number of different types of methods in a study or at different points
within a study or using a mixture of qualitative and quantitative methods. Mixed 



Methods of Data Collection
There are  many  ways  of classifying data. A common  classification is  based
upon who collected  the 
data. 
 
PRIMARY DATA 
Data that has been collected from first-hand-experience is known as primary data.
Primary data has not  been  published  yet  and  is  more  reliable,  authentic  and
objective.  Primary  data  has  not  been changed or altered by human beings;
therefore its validity is greater than secondary data. 
 
Importance of Primary Data: In statistical surveys it is necessary to get information
from primary sources  and work  on  primary  data.  For  example, the  statistical
records  of  female  population in  a country  cannot  be  based  on  newspaper,
magazine  and  other  printed  sources.  A  research  can  be conducted without
secondary data but a research based on only secondary data is least reliable and
may have biases because secondary data has already been manipulated by human
beings. One of such sources is  old and  secondly they contain  limited information
as  well  as they  can  be misleading and 
biased. 
 
Sources of Primary Data:
 
Sources for primary data are limited and at times it becomes difficult to obtain data
from  primary  source  because of  either  scarcity  of  population  or  lack  of
cooperation. 
Following are some of the sources of primary data.
 
Experiments:
 Experiments require an artificial or  natural setting in which to perform  logical
study 
to collect data. Experiments are more suitable for medicine, psychological studies,
nutrition and for other scientific studies. In experiments the experimenter has to
keep control over the influence of any extraneous variable on the results. 
Survey:
  Survey  is  most  commonly  used  method  in  social  sciences,  management,
marketing  and psychology to some extent. Surveys can be conducted in different
methods. 
Questionnaire:



  It  is  the  most  commonly  used  method  in  survey.  Questionnaires  are  a  list
of  questions  either  open-ended or   close-ended for  which the respondents  give
answers. 
Questionnaire can be conducted via telephone, mail, live in a public area, or in an
institute, through electronic mail or through fax and other methods. 
Interview:
  Interview  is  a  face-to-face  conversation  with  the  respondent.  In  interview
the  main problem  arises  when  the  respondent  deliberately  hides  information
otherwise  it  is  an  in  depth source of information. The interviewer can not  only
record the statements the interviewee speaks 
Observations:
 Observation can  be done  while  letting the observing person  know  that s/he is
being observed or without letting him know. Observations can also be made in
natural settings as well as in artificially created environment. 
 
Advantages of Using Primary Data 
 The investigator collects data specific to the problem under study.
 
 There is no doubt about the quality of the data collected (for the investigator).
 
 If required, it may be possible to obtain additional data during the study period.
 
 
Disadvantages of Using Primary Data     
1. The investigator has to contend with all the hassles of data collection- 
 deciding why, what, how, when to collect;  getting the data collected (personally
or through others); getting funding and dealing with funding agencies; 
 ethical considerations (consent, permissions, etc.).
 
 
2. Ensuring the data collected is of a high standard- 
 all desired data is obtained accurately, and in the format it is required in; 
 there is no fake/ cooked up data;  unnecessary/ useless data has not been included. 
 
3. Cost of obtaining the data is often the major expense in studies.  
 
SECONDARY DATA 
Data  collected  from  a  source  that  has  already been  published in  any  form  is
called  as  secondary data. The review of literature in any research is based on
secondary data. It is collected by someone else  for  some  other  purpose  (but



being  utilized  by  the  investigator  for  another  purpose).  For examples, Census
data being used to  analyze the impact of education on career choice and earning. 
Common  sources   of   secondary  data   for  social   science  include  censuses,
organizational records and data  collected  through  qualitative  methodologies  or
qualitative  research.  Secondary  data  is essential, since  it  is  impossible  to
conduct   a  new   survey   that   can   adequately  capture   past  change  and/or
developments. 

Sources of Secondary Data:
 
The following are some ways of collecting secondary data – 
 
 Books
 
 Records
 
 Biographies
 
 Newspapers
 
 Published censuses or other statistical data
 
 Data archives
 
 Internet articles
 
 Research articles by other researchers (journals)
 
 Databases, etc.
 
Importance of Secondary  Data:
 
Secondary data can be less valid but  its  importance is  still  there. 
Sometimes it is difficult to obtain primary data; in these cases getting information
from secondary sources is easier and possible. Sometimes primary data does  not
exist  in   such  situation  one   has  to  confine  the  research  on  secondary  data.
Sometimes primary data is present but the respondents are not willing to reveal it
in such case too secondary data can suffice. For example, if the research is on the
psychology of transsexuals first it is difficult to find out transsexuals and second
they may not be willing to give information you want for your research, so you can
collect data from books or other published  sources.
 



A clear  benefit of using  secondary  data is  that  much of the  background 
work needed has already been carried out. For example, literature reviews, case
studies might have been  carried  out,  published  texts  and  statistics  could  have
been  already  used  elsewhere, media promotion and personal contacts have also
been utilized.
 
This wealth of background work means that secondary data generally have a pre-
established degree of validity and reliability which need not be re-examined by the
researcher who is re-using such data.
 
Furthermore,  secondary  data  can  also  be  helpful  in  the  research  design  of
subsequent primary research and can provide a baseline with which the  collected
primary  data  results  can  be  compared  to.  Therefore, it  is  always wise  to
begin  any research activity with a review of the secondary data.
 
 
Advantages of Using Secondary Data 
 No hassles of data collection.
 
 It is less expensive.
 
 The investigator is not personally responsible for the quality of data (‘I didn’t do
it’).
  
Disadvantages of Using Secondary Data 
 The data collected by the third party may not be a reliable party so the reliability
and accuracy of data go down. 
 Data collected in one location may not be suitable for the other one due variable
environmental factor. 
 With the passage of time the data becomes obsolete and very old. 
 Secondary data  collected  can  distort  the  results of  the research.  For using
secondary data a special care is required to amend or modify for use. 
 Secondary data can also raise issues of authenticity and copyright. 
 
9.4 METHODS OF PRIMARY DATA COLLECTION 
In  primary  data  collection,  you  collect  the  data  yourself  using  qualitative  and
quantitative methods. The key  point  here is  that  the data  you  collect  is  unique
to you  and  your research  and,  until  you publish, no one else has access to it.
There are many methods of collecting primary data.   
 
The main methods include – 



 Questionnaires 
 Interviews 
 Focus Group Interviews 
 Observation 
 Survey  
 Case-studies 
 Diaries 
 Activity Sampling Technique 
 Memo Motion Study 
 Process Analysis 
 Link Analysis 
 Time and Motion Study 
 Experimental Method 
 Statistical Method etc. 
 

                       *******************************

UNIT III
Types of Sampling: Sampling Methods with Examples
Sampling Methods
What is sampling?
Sampling definition: Sampling is a technique of selecting individual members or a
subset  of  the  population to  make statistical  inferences  from them and estimate
characteristics  of  the whole population.  Different  sampling methods are widely
used by researchers in market research so that they do not need to research the
entire population to collect actionable insights. It is also a time-convenient and a
cost-effective method and hence forms the basis of any research design. Sampling
techniques can be used in a research survey software for optimum derivation.



For example, if a drug manufacturer would like to research the adverse side effects
of a drug on the country’s population, it is almost impossible to conduct a research
study  that  involves  everyone.  In  this  case,  the  researcher  decides  a  sample  of
people from each demographic and then researches them, giving him/her indicative
feedback on the drug’s behavior.

Types of sampling: sampling methods 
Sampling  in  market  research  is  of  two types  –  probability  sampling  and  non-
probability sampling. Let’s take a closer look at these two methods of sampling.

Probability  sampling:  Probability  sampling  is  a  sampling  technique  where  a
researcher sets a selection of a few criteria and chooses members of a population
randomly. All the members have an equal opportunity to be a part of the sample
with this selection parameter.

Non-probability sampling:  In non-probability sampling, the researcher chooses
members  for  research  at  random.  This  sampling  method  is  not  a  fixed  or
predefined  selection  process.  This  makes  it  difficult  for  all  elements  of  a
population to have equal opportunities to be included in a sample.

Types of probability sampling with examples:
Probability sampling is a sampling technique in which researchers choose samples
from a larger population using a method based on the theory of probability. This
sampling method considers every member of the population and forms samples
based on a fixed process.

For example, in a population of 1000 members, every member will have a 1/1000
chance of being selected to be a part of a sample. Probability sampling eliminates
bias in the population and gives all members a fair chance to be included in the
sample.

There are four types of probability sampling techniques:

Simple random sampling:  One of the best probability sampling techniques that
helps in saving time and resources, is the Simple Random Sampling method. It is a
reliable  method  of  obtaining  information  where  every  single  member  of  a
population is chosen randomly, merely by chance. Each individual has the same
probability of being chosen to be a part of a sample.



For example,  in an organization of  500 employees,  if  the HR team decides on
conducting  team  building  activities,  it  is  highly  likely  that  they  would  prefer
picking chits out of a bowl. In this case, each of the 500 employees has an equal
opportunity of being selected.
Cluster sampling: Cluster sampling is a method where the researchers divide the
entire population into sections or clusters that represent a population. Clusters are
identified and included in a sample based on demographic parameters like age, sex,
location, etc. This makes it  very simple for a survey creator to derive effective
inference from the feedback.
For example, if the United States government wishes to evaluate the number of
immigrants living in the Mainland US, they can divide it into clusters based on
states  such as California, Texas,  Florida, Massachusetts,  Colorado, Hawaii,  etc.
This  way of  conducting a  survey will  be more effective as  the results  will  be
organized into states and provide insightful immigration data.
Systematic sampling: Researchers use the systematic sampling method to choose
the sample members of a population at regular intervals. It requires the selection of
a starting point  for  the sample and sample size that  can be repeated at  regular
intervals.  This type of sampling method has a predefined range, and hence this
sampling technique is the least time-consuming.
For example, a researcher intends to collect a systematic sample of 500 people in a
population of 5000. He/she numbers each element of the population from 1-5000
and will choose every 10th individual to be a part of the sample (Total population/
Sample Size = 5000/500 = 10).

Stratified random sampling: Stratified random sampling is a method in which the
researcher  divides  the  population  into  smaller  groups  that  don’t  overlap  but
represent the entire population. While sampling, these groups can be organized and
then draw a sample from each group separately.
For  example,  a  researcher  looking  to  analyze  the  characteristics  of  people
belonging to different annual income divisions will create strata (groups) according
to the annual family income. Eg – less than $20,000, $21,000 – $30,000, $31,000
to $40,000, $41,000 to $50,000, etc. By doing this, the researcher concludes the
characteristics  of  people  belonging  to  different  income  groups.  Marketers  can
analyze which income groups to target and which ones to eliminate to create a
roadmap that would bear fruitful results.

Uses of probability sampling
There are multiple uses of probability sampling. They are:



Reduce  Sample  Bias: Using  the  probability  sampling method,  the  bias  in  the
sample derived from a population is negligible to non-existent. The selection of the
sample  mainly  depicts  the  understanding  and  the  inference  of  the  researcher.
Probability  sampling  leads  to  higher  quality  data  collection  as  the  sample
appropriately represents the population.
Diverse Population: When the population is vast and diverse,  it  is essential  to
have  adequate  representation  so  that  the  data  is  not  skewed  towards  one
demographic.  For  example,  if  Square would like to  understand the people that
could  make  their  point-of-sale  devices,  a  survey  conducted  from  a  sample  of
people across the US from different industries and socio-economic backgrounds
helps.
Create an Accurate Sample: Probability sampling helps the researchers plan and
create an accurate sample. This helps to obtain well-defined data.
Types of non-probability sampling with examples
The non-probability method is a sampling method that  involves a collection of
feedback based on a researcher or statistician’s sample selection capabilities and
not  on  a  fixed  selection  process.  In  most  situations,  the  output  of  a  survey
conducted with a non-probable sample leads to skewed results,  which may not
represent  the  desired  target  population.  But,  there  are  situations  such  as  the
preliminary stages of research or cost constraints for conducting research, where
non-probability sampling will be much more useful than the other type.

Four types of non-probability sampling explain the purpose of this sampling
method in a better manner:

Convenience  sampling: This  method  is  dependent  on  the  ease  of  access  to
subjects such as surveying customers at a mall or passers-by on a busy street. It is
usually  termed  as  convenience  sampling,  because  of  the  researcher’s  ease  of
carrying it out and getting in touch with the subjects. Researchers have nearly no
authority to select the sample elements, and it’s purely done based on proximity
and not representativeness.  This non-probability sampling method is used when
there are time and cost limitations in collecting feedback. In situations where there
are resource limitations such as the initial stages of research, convenience sampling
is used.
For example, startups and NGOs usually conduct convenience sampling at a mall
to distribute leaflets of upcoming events or promotion of a cause – they do that by
standing at the mall entrance and giving out pamphlets randomly.
Judgmental  or  purposive  sampling: Judgemental  or  purposive  samples  are
formed by the discretion of the researcher. Researchers purely consider the purpose
of the study, along with the understanding of the target audience. For instance,



when researchers want to understand the thought process of people interested in
studying  for  their  master’s  degree.  The  selection  criteria  will  be:  “Are  you
interested in doing your masters in …?” and those who respond with a “No” are
excluded from the sample.
Snowball  sampling: Snowball  sampling is  a  sampling method that  researchers
apply when the subjects are difficult to trace. For example, it will be extremely
challenging to survey shelterless people or illegal immigrants. In such cases, using
the snowball theory, researchers can track a few categories to interview and derive
results. Researchers also implement this sampling method in situations where the
topic is highly sensitive and not openly discussed—for example, surveys to gather
information  about  HIV  Aids.  Not  many  victims  will  readily  respond  to  the
questions.  Still,  researchers  can  contact  people  they  might  know or  volunteers
associated with the cause to get in touch with the victims and collect information.
Quota sampling:   In Quota sampling, the selection of members in this sampling
technique happens based on a pre-set standard. In this case, as a sample is formed
based on specific attributes, the created sample will have the same qualities found
in the total population. It is a rapid method of collecting samples.

Uses of non-probability sampling
Non-probability sampling is used for the following:

Create  a  hypothesis:  Researchers  use  the  non-probability  sampling  method to
create  an  assumption  when  limited  to  no  prior  information  is  available.  This
method  helps  with  the  immediate  return  of  data  and  builds  a  base  for  further
research.
Exploratory  research:  Researchers  use  this  sampling  technique  widely  when
conducting qualitative research, pilot studies, or exploratory research.
Budget and time constraints: The non-probability method when there are budget
and  time  constraints,  and  some  preliminary  data  must  be  collected.  Since  the
survey design is not rigid, it is easier to pick respondents at random and have them
take the survey or questionnaire.

Difference between Probability Sampling and Non-Probability Sampling 
Methods

We have looked at the different types of sampling methods above and their 
subtypes. To encapsulate the whole discussion, though, the significant differences 
between probability sampling methods and non-probability sampling methods are 
as below:



Probability Sampling Methods Non-Probability Sampling Methods

Definition

Probability Sampling is a sampling 
technique in which samples from a 
larger population are chosen using a 
method based on the theory of 
probability.

Non-probability sampling is a sampling 
technique in which the researcher selects 
samples based on the researcher’s 
subjective judgment rather than random 
selection.

Alternatively 
Known as

Random sampling method. Non-random sampling method

Population 
selection

The population is selected randomly. The population is selected arbitrarily.

Nature The research is conclusive. The research is exploratory.

Sample
Since there is a method for deciding the 
sample, the population demographics 
are conclusively represented.

Since the sampling method is arbitrary, 
the population demographics 
representation is almost always skewed.

Time Taken

Takes longer to conduct since the 
research design defines the selection 
parameters before the market research 
study begins.

This type of sampling method is quick 
since neither the sample or selection 
criteria of the sample are undefined.

Results
This type of sampling is entirely 
unbiased and hence the results are 
unbiased too and conclusive.

This type of sampling is entirely biased 
and hence the results are biased too, 
rendering the research speculative.

Hypothesis

In probability sampling, there is an 
underlying hypothesis before the study 
begins and the objective of this method is
to prove the hypothesis.

In non-probability sampling, the 
hypothesis is derived after conducting the 
research study.

 

What is Hypothesis?
Hypothesis is an assumption that is made on the basis of some evidence.

This is the initial point of any investigation that translates the research questions
into a prediction. It includes components like variables, population and the relation
between the variables. A research hypothesis is a hypothesis that is used to test the
relationship between two or more variables.

Characteristics of Hypothesis
Following are the characteristics of hypothesis:

 The hypothesis should be clear and precise to consider it to be reliable.



 If  the  hypothesis  is  a  relational  hypothesis,  then it  should  be  stating  the
relationship between variables.

 The hypothesis must be specific and should have scope for conducting more
tests.

 The way of explanation of the hypothesis must be very simple and it should
also be understood that the simplicity of the hypothesis is not related to its
significance.

Sources of Hypothesis
Following are the sources of hypothesis:

 The resemblance between the phenomenon.
 Observations  from  past  studies,  present-day  experiences  and  from  the

competitors.
 Scientific theories.
 General patterns that influence the thinking process of people.

Types of Hypothesis
There are six forms of hypothesis and they are:

1. Simple hypothesis
2. Complex hypothesis
3. Directional hypothesis
4. Non-directional hypothesis
5. Null hypothesis
6. Associative and casual hypothesis

1.Simple Hypothesis
It shows a relationship between one dependent variable and a single independent
variable. For example – If you eat more vegetables, you will lose weight faster.
Here, eating more vegetables is an independent variable, while losing weight is the
dependent variable.

2.Complex Hypothesis
It  shows the relationship between two or more dependent variables and two or
more independent variables. Eating more vegetables and fruits leads to weight loss,
glowing skin, reduces the risk of many diseases such as heart disease, high blood
pressure and some cancers.

3.Directional Hypothesis
It shows how a researcher is intellectual and committed to a particular outcome.
The relationship between the variables can also predict its nature. For example-



children aged four years eating proper food over a five-year period are having
higher IQ levels than children not having a proper meal. This shows the effect and
direction of effect.

4.Non-directional Hypothesis
It is used when there is no theory involved. It is a statement that a relationship
exists between two variables, without predicting the exact nature (direction) of the
relationship.

5.Null Hypothesis
It  provides  the  statement  which  is  contrary  to  the  hypothesis.  It’s  a  negative
statement,  and  there  is  no  relationship  between  independent  and  dependent
variables. The symbol is denoted by “HO”.

6.Associative and Causal Hypothesis
Associative hypothesis occurs when there is a change in one variable resulting in a
change in the other  variable.  Whereas,  causal  hypothesis  proposes a cause and
effect interaction between two or more variables.

Examples of Hypothesis
Following are the examples of hypothesis based on their types:

 Consumption of sugary drinks every day leads to obesity is an example of a
simple hypothesis.

 All lilies have the same number of petals is an example of a null hypothesis.
 If a person gets 7 hours of sleep, then he will feel less fatigue than if he

sleeps less.

Functions of Hypothesis
Following are the functions performed by the hypothesis:

 Hypothesis helps in making an observation and experiments possible.
 It becomes the start point for the investigation.
 Hypothesis helps in verifying the observations.
 It helps in directing the inquiries in the right directions.
 How will Hypothesis help in Scientific Method?
 Researchers  use hypothesis  to put  down their  thoughts directing how the

experiment would take place.
 Following are the steps that are involved in the scientific method:



 Formation of question
 Doing background research
 Creation of hypothesis
 Designing an experiment
 Collection of data
 Result analysis
 Summarizing the experiment
 Communicating the results
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