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Preface

Research Methodology forms the backbone of academic inquiry and
scientific exploration, guiding scholars in the systematic pursuit of
knowledge, truth, and innovation. In an era characterized by rapid
advancements, complex problems, and data-driven decision-making,
the ability to conduct structured and meaningful research has become
more essential than ever.

This book, Research Methodology, has been carefully developed to
provide students, researchers, and academicians with a comprehensive
understanding of the principles, processes, and practices involved in
conducting effective research. It aims to bridge the gap between
theoretical concepts and their practical application, enabling learners
to design, execute, and present research with clarity and precision.
The contents of this volume are thoughtfully organized to cover key
aspects of research, including problem identification, literature
review, research design, data collection methods, statistical analysis,

interpretation, and report writing. Each chapter offers a structured

v




approach to understanding research concepts, complemented by
practical insights that encourage analytical thinking and
methodological rigor.

Special emphasis has been placed on making the material accessible,
coherent, and aligned with contemporary academic and professional
standards. The book caters to undergraduate and postgraduate students
across disciplines, as well as educators and practitioners seeking to
strengthen their research capabilities.

By fostering a deeper appreciation for systematic investigation and
critical evaluation, this book aspires to empower readers to undertake
research with confidence, integrity, and intellectual curiosity. It is our
hope that this work will serve as a valuable guide in their academic

journey and inspire meaningful contributions to their respective fields.




Table of Contents

Chapter I - FUNDAMENTALS OF RESEARCH METHODOLOGY

Topic Pg No
Introduction 1
Characteristics of Research 2
Research Process 7
Types of Research 21
Problems Encountered by Researchers: 33
CHAPTERII - SAMPLING
Concept 36
Meaning of Research Design 40
Features of a Good Research Design 42
Different Research Designs 44
Sample Design 49
Sampling Methods 50
Sampling Errors 66
CHAPTER III - DATA COLLECTION
Data Collection Methods 69
Primary Data Collection Methods 71
Secondary Data Collection Methods 74
Types of Research Questions 77
Scaling Techniques 78
Types of Measurement Scales 79
CHAPTER 1V - DATA PROCESSING
Introduction 90
Main Aspects of Questionnaire 94
Pilot testing 98
Editing of Data 100
Coding of Data 103
Tabulation of Data 105
Data Diagrams 107
4.8. Hypothesis 108
CHAPTER V- REPORT WRITING

1 Report writing 117
2 Types of Report writing 119
3 Steps in Writing Research Report 122

vi




4 Precautions in Preparing the Research Report

125

5 Characteristics of Writing an Effective Research Report 129
6 Layout of the Report 131
7 Tables and Figures 149
Plagiarism 155

vil




FUNDAMENTALS OF RESEARCH METHODOLOGY

UNIT-1

1.1 INTRODUCTION:

Research is an activity that leads us to finding new facts, information, assisting us
in verifying the available knowledge and in making us question things that are
difficult to understand as per existing data. To be successful manager it is
important for you to know how to go about making the right decisions by being
knowledgeable about the various steps involved in finding solutions to problematic
issues. It may be understood in following terms also:

Research is a continuous activity in majority of disciplines and professions.

It is helpful in critical assessment of the way we work, execute
policies, and give instructions in our professions.

It is systematic observation of processes to find better ways to do things and
to reduce the effort being put in to achieve an objective and identifying the
validity of the targets.

In fact, research is a subconscious activity that we are involved in at all times
whether it is purchase of daily use articles, a car, an electronic good or
planning a holiday.

Meaning of research:

Research is a process to discover new knowledge to find answers to a question.
The word research has two parts re (again) and search (find) which denote that we
are taking up an activity to look into an aspect once again or we want to look for
some new information about something.

Definition of Research:

According to (Thyer, 2001), "the word research is composed of two syllables, re
and search. re is a prefix meaning again, anew or over again search is a verb
meaning to examine closely and carefully, to test and try, or to probe. Together
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they form a noun describing a careful, systematic, patient study and investigation
in some field of knowledge, undertaken to establish facts or principles.”

1.2 Characteristics of Research:

Awell-organized research must possess certain characteristics features, which are
as follows:

1. Solution Oriented: The problem of research must be clearly defined and
stated. The motive of research must be mentioned in the beginning of research
work. The research should provide a solution of a business problem.

2. Logical: In a research we find out facts about a phenomenon and draw
conclusions about it. The inferences and generalizations thus made must be
logical. For example, all illiterate people in the village live longer than the
educated people in the cities leads to the conclusions that illiteracy is the cause of
longevity. This is an example of illogical research conclusion.

3.0bjective: Observing true picture of a phenomenon without being affected by
observers own opinion is termed as ‘objective’. Objectivity means knowing
reality. The criterion of objectivity is that all researchers should arrive at the same
conclusion about the phenomenon on which they are pursuing research.

4 .Impartiality: A dishonest research may select data items of individuals to draw
conclusions to his favor. This brings bias into research, which affects the objective
of the study. Therefore, true research must be impartial and unbiased.

5.Accuracy: A research worker needs to gain some expertise in the study he is
undertaking. This expertise results in achieving the accuracy in the solution drawn.
The accuracy of conclusions is a sensitive issue as it may affect the whole
decision-making.

6.Systematic: In a research there should be well-defined steps. Each step should be
sequentially linked with another, so that, the whole research work is an organized
structure.

7.Verifiability: the results of a research are subjective to verifications. For building a
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sound basis for decision making one verifies the research results by replicating the
study.

8.Empirical: A research is an empirical process and involves data collection. The
results are based on observed experience or empirical evidence. Research rejects
assumptions and dogma as methods of established knowledge. It accepts only what
is verified by empirical observations.

Objectives of research:

Understand the meaning of research.

Distinguish between different kinds of researches.

Understand the importance, need and significance of the research.
Understand research design and the process of research design.
Formulate a research problem and state it as a hypothesis.

Significance of the research:

Research plays a vital role for an organization as it provides valuable information
to the managers that help them in decision-making at various stages of operation.
Research helps the management in following ways:

Significance of Research

‘ Recognizes the Potential | ‘ Assessment of
Opportunities and Problems and
Threats > Opportunities

| Selection of Best Alternative | - l [ Evaluating the
Action | Course of
: Action

Analyzing the
Competition




1) Recognizes the Potential Opportunities and Threats:

For any strategy to be successful, the organization needs to have a very good
understanding of the environment in which operates. Research is a tool with
which management is able to scan its environment and identify various
opportunities and problems existing in the environment by scanning and
researching extensively, management understand the environmental can situations
efficiently. This helps to formulate strategies in accordance with the situations to
overcome the prevailing problems and exploit the opportunities to the fullest.

2) Assessment of Problems and Opportunities;

Researching the problems and opportunities help the managers to estimate and
analyze them. It allows the managers to identify the existing problems and the
factors responsible for the problems. Research facilitates the managers in
identifying, exploring, refining and quantifying the opportunities existing in the
environment. Along with these, it helps in setting the priorities in case of multiple
opportunities.

3) Selection of Best Alternative Action:

Research assists the managers in selecting the best among the alternative courses
of action. The various alternatives evaluated using specific evaluation criteria set
by the researcher. Researchers forecast the necessary future activities to be taken
with properly analyzing the scenario which in turn helps in planning. Research can
also suggest strategies that managers should use in planning properly and
preventing it from failing. For example, a company can research the best
possible strategy for positioning product.

4) Evaluating the Course of Action:

Research can be used to see if the planned course of action has been implemented
in way was intended to. It allows the managers to estimate the extent to which a
given activity or project is executed as per the direction. It helps to identify the
potential factors that can affect the execution. Research is also carried-out to
evaluate and control the strategies implemented for executing the




5) Analyzing the Competition:

The organizations need to study the market and the level of prevailing competition
in it to fulfill this objective, organizations conduct research to collect the
information regarding the purchasing trends, competitor's strategy, market share of
competitor firms, etc. This allows managers to formulae strategies that can help
them in achieving their targets. For example, Pepsi Co. can conduct a research to
know the strategies adopted by Coca Cola.

1.3 Research process:

Discovering and analyzing a range of significant and reliable information about a
particular issue or problem with systematic planning is known as research process.
This process involves several steps for complete analysis of the research problem.
These steps are required for identifying and analyzing important information about
a research topic. The steps in research process are described below.

1) Selecting the Research Topic:

In order to carry out the research in an orderly and coherent way. a sequence of
actions or steps is needed to be followed. The foremost work in this direction is
selecting a topic for the research. While selecting the topic for research, the
foremost task is to narrow down the potential ones among the available issues in
that particular area of research. While selecting research topic, the researcher
should keep in mind that the research problem should be neither too broad nor too
narrow. The research topic should be selected in a way that can be clearly defined
and understood. Since, it is not a methodical step hence, selecting a research topic
requires knowledge and significant time.

An efficient research study begins with a research topic. Research topic should be
defined in such a way that the further stages can be carried-out effectively. As
soon as the research topic and related questions are formulated, researchers
proceed further to select research design and collect data. Hence, this step should
be performed carefully, as it one of the most important foundations for making
decisions.




2) Defining Research Problem:

The next step of research process after selecting research topic is defining research
problem. The research problem should be defined clearly and precisely. The
research problem which is clearly defined solves half of the problem. Defining the
research problem precisely for some researches is not possible. For example,
defining research problem for poor sales is a difficult task, as it needs exploratory
research to explore the area further.

A well-defined research problem is crucial for fulfilling the requirements of a
research study. In this step, all the aspects of related to the research problem are
identified after which a problem statement is formulated. Many crucial decisions
are based on the problem statement. If the problem statement is defined precisely,
then it helps the researchers to select the research design and data collection
methods easily. Research problem should be defined in such a way so that all the
time, money and effort put forward for the research does not go wasted. This is the
most critical step in all the research process as improper definition of the research
problem can cause the failure of entire research study.

3) Objectives of Research:

After defining the research problem, the next stage is to set the research objectives.
Research objectives defined in clear terms help the researchers to proceed in
certain direction. It prevents the researchers from further distractions and enables
them an issue to focus on. Research objectives construct the foundation for the
research work. It is on essential ingredient of a research, as the entire effort and
resources are applied to accomplish the research objectives. It helps the
researchers to provide answers for the specific research questions.

Thus, determining research objectives is the critical part of the research process at
it supports the completion of the whole research. While defining research
objectives the researchers should always remember that these should be
comprehensive as well as attainable. The objectives of the research are helpful in
clarifying the type and level of information required for completing the research.
This information requirement is father described by the nature of the research as
well as by design used in the research. These objectives are the focal point of the
any research as answering questions related to these objectives, would result in the
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completion of the procedure.

4) Literature Survey:

The next step in the process of research is to analyze the available literature related
to the research area. Available literature's allow the researcher to analyze the
previously researches that have been published by different researchers in that
field. The prime purpose of literature survey is to provide the researchers an idea
about the area of knowledge and highlights the issues that needs be researched.
Hence, surveying the literature is one of the most important steps in the research
process. Often literature survey provides data accumulated during a certain time-
period. It generally has a specific organizational pattern, but it can also contain just
the summaries of sources. While summary includes reviewing important
information from different sources, the synthesis of information. This reshuffling
or of information is the helps the researchers in developing new interpretations
from the old information. This literature review may also be useful in developing
intellectual knowledge of the research area along with significant arguments or
discussions. Literature survey guides the researchers to evaluate the sources, and
recommends them to collect data from relevant literatures only.

5) Formulation of Hypothesis:

When literature is thoroughly surveyed, the researchers move to the next step, i.e.,
formulation of hypothesis. To formulate research hypothesis, the prime task is
identifying the potential variables of the study, after which relationship statement
is formulated on the basis of an expected relation between the variables, this
statement is more focused compared to the research objectives.

For example, in case of research problem related to effect of violent content of
TV on behavior of children, the hypothesis may be formed as "Violent content of
the TV is responsible for the aggressive behavior of the children”. Here violent
content of the TV is independent variable and behavior of children is dependent
variable, and a positive relationship is predicted by the researcher.

The dependent and independent variables along with target population are also
described with the help of hypothesis to make the research subject clearer. The
collected data is analyzed and tested to prove the hypothesis and establish a
relation between variables.
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6) Selecting Research Design:

Next step in the research process is developing the research design. Research
design allows the researchers to answer to the research questions in an accurate.
Economical and objective manner. Any research design performs two major
functions:

Preparing a s a structured plan outlining various methods and techniques
required in conducting the research.

Making sure that these methods and techniques are suitable for the research. It
also ensures that these techniques will help in finding objective, precise, and
suitable answers to the research questions. This function is called "control of
variance".

With the help of research design, a researcher is able to decide the necessary tasks
to perform at each step of the research. This plan helps in effective utilization of
time and resources. Therefore, research design con also o be referred as the
blueprint of the research. Research design is prepared to regulate and control
every step of the research, which is the most vital issue of any study. Hence, it is
considered as one of the most crucial stages in the entire research process.

7) Sample Design:

As soon as the design of research is selected, the next task is to select the sample
design. Sample design sets a platform for effective data collection and analysis. A
sample design is responsible for the effective selection of research samples.
Selecting sample design affects many aspects related to the research work. Hence,
selection of suitable sample design should be carefully performed. Designing of
sample includes many important decisions such as deciding the sample frames,
selecting suitable sampling technique, determining sample size, etc. Sampling
design should be performed in such a way that the quality of research is
maintained in an economic way. Sample design permits the study of a
representative part of the target population, which results in reduction of
unnecessary utilization of money, time, and effort. This representative part or
sample provides useful information which represents the larger target population.
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8) Collection of Data:

After finalizing the sample in the previous step, the required data is collected from
the sample of population. Actually this step is an intermediary stage between
theoretical and practical aspects of a research. In the beginning of the research
process, a basic ldea about research problem is developed with the help of
available knowledge. After the research problem is formulated, data collection is
systematically. Without having accurate data about the research problem, complete
information performed is not possible to study as it works as a source of helpful in
getting the solution. The methods used for data collection depend on the type and
nature of the research. The few common methods are surveys, interviews,
observation, case studies, etc.

Before collecting the data it is necessary for the researcher to select the research
area, define the research problem/question, and select samples. Data collection is
done prior to the phase of data analysis and reporting. The data collected is
analyzed and used for either supporting or replacing the philosophies presented by
earlier related researches. Data collection plays a crucial role in combining the
theories with their practical applications.

9) Execution of Project:

It is the next step in the research process after the collection of data. In this step,
the real execution of the research takes place. It is also known as the
implementation stage of the research process. This step is responsible for the
systematic execution of the research in reasonable time. The correctness and
reliability of the collected data depends upon the efficient and feasible execution
of the research process. To ensure smooth execution of research project, structured
questionnaire can be used, where the questions and answers should be machine-
coded. Various types of interviews can also be selected for data collection, but
the interviewers should be trained and skilled enough. In this step, the researcher
ensures that the research is executed as per the pre-set standards.




Research process should be executed in an ethical manner. There should be no
restriction on publishing of collected data. Other important aspects of the execution
step are interpreting data accurately, and designing suitable formats for presenting
the findings to particular audiences.

10) Analysis of Data:

After collecting data and successfully executing the fieldwork, the collected data
are analyzed. Data analysis is very essential to draw-out the required information
from the raw data by making it organized and meaningful. Organizing and
analyzing the data facilitates the researchers to understand the feature of sample.
There are many techniques available to analyze the data. Sometimes during data
analysis, researchers manipulate the data to get desired conclusions or outcomes.

Therefore, it is very important for the researchers to pay attention to the data
analysis process and the procedure through which calculated outcomes are
calculated. Though data collection provides a lot of raw data, but these data are
unorganized in nature. By analyzing the data, data are organized in such a manner
that it provides meaningful answers.

For example, responses of a survey may be compared to know the number of
individuals attending the survey as well as the approaches used by respondents to
answer certain questions. Analyzed data can be visualized with the help of graphs,
charts, tables, etc. the graphical representation of data allows the researchers to
rearrange and reorganize the data so as to minimize the effort put by the readers in
searching the significant information. By showing the analyzed data graphically,
presentation becomes easy to understand.

11) Testing of Hypothesis:

The next step after analyzing the data is to test the previously formulated
hypothesis. In this step, researchers perform certain statistical calculations to
accept or reject the hypothesis. Based on the collected data, a suitable hypothesis
about a probability distribution is chosen. This stage comes under the purview of
statistics as the analysis is performed with the help of statistical techniques. The
prime motive behind testing a hypothesis is to check its accuracy. By testing a
hypothesis researcher can check whether it represents the population at large or
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not, as the hypotheses are. formulated on the basis of sample. A hypothesis is said
to be accurate if it shows the true differences and does not contain random
sampling error.

12) Generalization and Interpretation of Data:

As the collected data is analyzed through different statistical techniques and
methods, the final results should be given value and meaning. The meaning and
valuation of the results depend upon the process of interpreting results. On the
basis of interpretations, various conclusions and generalizations are made.
Researchers can generalize the research results if they conduct the testing a
number of times, and the outcomes are found similar, every time. But, if there is
no hypothesis, then the outcomes are explained on the basis of some theories or
concepts. This explanation often triggers new issues for further researches.
Generalization means applying the findings and conclusions of the research to the
actual world.

Outcomes from the research can be interpreted in two
Possible ways:

Drawing inference from the outcomes to develop theories or concepts. In
this case, the results are concluded on the basis of a general statement.

Examining the data empirically and applying it to the larger population. In
this case, the general statement is applied to the bigger area.

The process for developing the general statement is same for both the cases, but
the nature of statement differs according to the nature of research problem, i.e.,
theoretical or empirical. After analyzing the data, researchers try to interpret the
findings on the basis of theoretical and practical objectives of research. Data
Interpretation is a step of research process where the measurements and statistical
observations of the study are scrutinized to develop evidences for responding to a
research problem.

13) Preparation of Research Report:
The final step of any research process is the preparation of research report. After
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collecting, analyzing, and interpreting the data, the next task is to compile all the
steps and present those phases in a written-form. It includes detailed description of
research design, sample design, tools for data collection, and statistical techniques
for the analysis of the collected data. Since, research report is very useful for
current as well as further researchers, hence proper care must be taken while
preparing the report.

Report writing needs skills and knowledge so that appropriate data can be
appropriately represented. The report writing skills may be developed through
practice, but a researcher should always follow the basic principles of report
writing. Some of the important skills needed are clarity, coherence, objectivity,
etc. a research report efficient if it is able to communicate and present the research
data.

Usually, management as well as the audience is not interested in the details of
statistical calculations and its procedures, hence, the researcher should try not to
overload the report with such specifics. Therefore, much care is required for the
effective preparation of research report to make it useful for the management &
audience.

Steps in Research Process

Selecting the Research Topic
Defining the Research Problem
Objectives of Research

Literature Survey

Formulation of Research Hypothesis
Selecting Research Design

Sample Design

Collection of Data

Execution of Project

Analysis of Data

Testing of Hypothesis
Generalization and Interpretation of data

Preparation of Research Report




1.4 Types of Research:

Various types of research are classified as follows:

Types of Research

] I ]
On the Basis of On the Basis of On the Basis of On the Basis of
Application Objectives Extent of Theory Methodology

Pure Exploratory |: Theoretical |: Qualitative

Applied Descriptive Empirical Quantitative

Causal Other Types

Evaluation Research
Action/Participatory Research
Historical Research
Ex-Post-Factor

1) On the Basis of Application:

Based on application, research can be classified in following two types:

)] Basic/Pure/Fundamental Research:
Pure research is also known as "basic research” or "fundamental research”. It is

the most basic form of research. The objective of this research is to provide models
and theories regarding some phenomenon. This type of research seeks to obtain
knowledge about a particular subject rather than its practical usage, testing of
hypotheses and theories. Basic research is carried-out to discover and gain better
insight about a specific phenomenon, without considering the problem and its
direct practical application. For example, designing a research model for reading
behavior among teenagers has no practical application and it simply contributes
to the area of knowledge. Basic research can take one of the following forms :




a) Discovery:

When the objective of a basic research is to discover, then it tries to find new
explanations or ideas about a particular issue based on empirical evidences. For
example, the theory given by Charles  Darwin on

survival of the fittest".

b)  Invention:

Designing new methods and techniques can be the prime purpose of basic research.
For example, inventing the concept of total quality management.

C) Reflection:

Here, the researchers analyze the, theories, models, or techniques in some
different organizational or social contexts. For example, applying the concept of
Herzberg's Two Factor Theory on Indian Army.

) Applied/Practical/Need-Based/Action Based Research:

Applied research is also called as "practical research”, "need-based research™ or
"action-based research™. While basic research emphasizes on enhancing the
existing knowledge without any practical application, applied research on the other
hand, applies the existing knowledge, theories, and methods to solve particular
issue. Basically, it is the practical application of the concepts provided by basic
research. It tries to solve the existing problems faced by businesses, society, and
government. Applied research tries to provide the solutions to eradicate the various
types of practical problems related to real life and social life.

For example, when a sociologist tries to find out the reason for crime, or the
factors that lead a person to become criminal, is the area of pure research. But,
when the sociologist tries to find out how the behavior of a criminal can be
controlled, it falls in the purview of applied research.




2) On the Basis, of Objectives:

Following Researches can be conducted on the basis of objectives:

) Exploratory/Formulative Research:

Exploratory research is also known as "formulative research”. The basic objective
of this research is to explore the unknown facts or phenomena that are not
previously defined. In exploratory research, researchers seek to gain better
knowledge about a situation, and formulate new concepts and theories by
developing and testing hypotheses. A hypothesis becomes difficult to be
formulated when the theory is too general or too specific. Here, exploratory
research is needed to obtain the knowledge that is useful in developing hypothesis,
so that further investigation can be performed. Exploratory research helps the
researchers to find out the best research methods, research designs, and data
collection techniques for various research objectives.

For example, exploratory research can be used to determine the reasons behind the
higher terrorism rule in a country than other nations.

i) Descriptive/Statistical Research:

Descriptive research can be defined as the research that tries to explain the
characteristic features of the population under study. This research is based on the
concept of ‘reflective thinking' that discusses about the objectives and
assumptions regarding a research study. Descriptive research is concerned with
answering the questions like who, what, when, where, and how

regarding a phenomenon or situation. It can be carried out on all those areas which
are guantitative in nature. The descriptions in this research are used to calculate the
frequencies, averages, central tendencies, etc. Sometimes, it is better to conduct a
survey before carrying out the descriptive research.

For example, a research can be conducted to examine the causes behind a specific
kind of disease in a particular area.

iii) Experimental/Causal/Explanatory Research:

Experimental research, also called "causal research™ or “explanatory research", is
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carried out to identify the causes | any effect. It determines the effects on
dependent variable due to the changes in independent variable. In experimental
research, two similar groups are chosen for measuring the experimental effects.
The group which is exposed to treatment is called the 'experimental group, and the
group which is kept constant is called "control group'. After the treatment is
imposed on the experimental group, the effect is measured by comparing it with
‘control group. The treatment effects are thus identified. The outcomes of the
experimental research are not always straight and direct due to the variability
factors. Hence, to measure the results accurately, it is necessary to keep the control
group constant while modifying experimental group. For example, a primary
school teacher may want to evaluate a new technique for teaching mathematics in
comparison to the standard teaching method.

3) On the Basis of Extent of Theory:
Onthe basis of extent of theory research can be classified

in two types :

i)  Theoretical Research:

Theoretical research seeks to add new knowledge by discovering new ideas and
theories with the help of existing theories and explanations. But, the major
emphasize is on studying rather than testing the theories and models, In other
words, it is based on secondary data instead of primary data. Besides many
benefits, theoretical research has always been the subject of criticism. The reason
behind various arguments is that theoretical research has no test component. Many
researchers say that theories are easy to formulate without the need of evidence,
which is why it should not be considered as a proper academic research. But, the
basis of this argument is not true. Every research needs conceptualization.
Theoretical research strives to gain knowledge about the existing theories to
improve the body of knowledge through addition of value to it.

For example, an organization may conduct a research on its employees and their
motivation levels based on Herzberg's two-factor theory.

i) Empirical Research:




Empirical research is data-oriented. This kind of research provides insights
through observation or experiences. In this research, the primary data are
collected, analyzed and tested to prove some hypotheses. Empirical research can
be conducted through both the qualitative and quantitative approaches. For
example, Major researches conducted on health issues usually adopt empirical
research. Instead of theories, empirical research is based on observation and
measurements. It attempts to develop new ideas by collecting primary data. Hence,
the basic, difference between theoretical and empirical research is that, in
theoretical research the researcher arrives at the conclusions based on existing
literature, while in empirical research the researcher takes a step further and
collects the data to test the theory.

For example, measurement of noise pollution in cities to find out the exposure to
sound faced by the citizens.

4) On the Basis of Methodology:

Based on methodology adopted, research can be of two types:

i)  Qualitative Research:

Qualitative research is conducted to study and analyze the human behavior. It is
considered as a preliminary stage of quantitative research. Research is carried out
when there is a need to qualitative develops new ideas and theories that
can be tested and analyzed afterwards quantitative measures. It tries using
findings in a broad level. The p objective of qualitative research is evaluate and
The prime to get an in-depth knowledge about a particular behavior by collecting
fresh and new information by using various techniques. The perceptions of
respondents about their environment, the impact of environment on the behavior of
respondents, etc., can be understood with the help of qualitative research.

An example of qualitative research can be, conducting a survey to know the target
customers habits and buying preferences for launching a new product

i) Quantitative Research:

Quantitative research is contrary to qualitative research. Is a scientific technique
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that analyze the data using statistical measures for concluding the outcomes of a
research problem. Various researches on science, social science, education, etc.,
are conducted with the help of quantitative research. In quantitative research is
carried out in a structured way to develop and test various hypotheses using
mathematical and statistical techniques. For example, a research can be conducted
to compare the effect on crime rule due to gun buyback program.

5) Other Types:

)] Evaluation Research:
Along with the above major research types, there are,

some other types of research:

Evaluation is defined in many ways as per the objective of the research study,
the techniques applied, or the application of outcomes. Usually, it can be defined as
the systematic measurement and judgment about a situation to provide the
feedback. The evaluation is always based on some criteria. The most common
criteria used for  evaluating an  object are  benefits, efficiency,
sustainability, applications, etc. Generally, the emphasis of evaluation research is
on the utilitarian benefits an object. It strives to understand an activity or an object
by assessing and examining it, based on some criteria. In other words, it is a
comparative analysis, where the original objectives of study are assessed to
determine way of their way of accomplishment, so that it can improve. It can also
take the form of summative study, where conclusions are made to infer the
shortcomings of the study.

For example, a manufacturing firm can evaluate its performance after using just-in
time method in its production system.

i) Action/Participatory Research:

Action research is also called as "participatory research", where active problem-
solving is done by the individuals of a team in an organization to improve the
method of solving issues. In this process, the employees of an organization
contribute collectively to bring the change through the research process. Action
research is also practiced by big institutions to enhance the strategies and
techniques adopted by them for their operations. Action research is an organized
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form of investigation which is collective and evaluative in nature. It tries to
correlate the problem-solving methods with the research of analysis so that future
changes in an organization can be predicted.

For example, a research can be conducted to know the best applicable method for
certain type of students.Historical Research:

Historical research is an organized to collect the data regarding historical events,
analyzing them, and interpreting the events. It is carried-out to identify the causes,
effects, and trends regarding past occurrences to improve the present and future.
Many modern practices and techniques can be developed and improved with the
help of historical data. Usually, the approach used for historical research is
qualitative in nature, but sometimes quantitative measures can be adopted.
Historical research tries to identify, the past forces that affect the present. An
example of historical research can be finding out major earlier organizational
practices that can be implemented in contemporary organizations.

iii) Ex-Post-Factor:

Ex-post factor research is a systematic effort to trace-back the causes resulting in
specific effect. In this research, the actions that has caused the effects are
identified, which are then imposed on some other similar set of circumstances. It is
conducted after the completion of a phenomenon or occurrence. Ex-post factor
research is a scientific analysis of independent and dependent variables. Since, the
phenomenon has already occurred, therefore, the researcher has no direct control
over the independent variables causing the effects. Thus, the conclusions regarding
the variables and their relations are made without direct involvement.

For example, forensic research department may attempt to find the causes for
certain crime.

1.5 Problems Encountered by Researchers:

Research plays a vital role in the development of a country or business
organization. The developed countries are developed because they have strong
research support system. In India the state of research was not very good before
independence. The government realized the importance of research in framing the
policies for the development of the country later on. In the modern times the
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business organizations have realized the importance of research in last three to
four decades only. India being a developing country is striving hard to achieve
higher levels of research.

Researches in India face several problems are listed below:

1. Lack of skilled researchers: Research is a scientific and systematic
investigation into a problem. In India there is scarcity of competent researchers
due to the lack of scientific training in research methodology.

2. Lack of code of conduct: The researcher in India does not have a well-
defined code of conduct. They do not have ethical or moral guidelines for
becoming good researcher. Therefore, they often face non-co-operation in team
members. There is a clean need of proper distribution of work, assignment of
responsibility and answerability and a well-defined code of conduct for researchers
in India

3. Insufficient interaction: There is a wide gap between university research
departments, other research institutions, and the policy-making bodies. This leads
to the confusion for research workers what data are to be collected and analysis to
be performed. The policy maker should provide a well-defined problem and a
guideline of the data to be collected, to the researchers. There should be regular
meetings of the decision makers and the field researchers.

4, Overlapping research studies: Due to the lack of proper information and
inter-departmental interaction many times there is a duplication of research studies.
Some time two or more research studies overlap one another leading to confusion
and misleading results.

5. Lack of confidence: In India we lack confidence in research organizations
and its people. Business organizations are reluctant to provide information about
their companies for it may be misused. In the surveys of individuals common
public is shy or secretive in providing personal information. Therefore, research
organizations in India will have to win the confidence that the




data obtained from companies and individuals will be kept strictly confidential and
will not be misused.

6. Lack of funds and facilities: In a developing country like India research is
kept at a last priority whereas for fast and organized development research should
be first priority. Researcher in India face the difficulties of lack of funds,
secretarial assistance, trained staff and computational facilities. Efforts should be
made to provide and meet the requirements of research studies by the government
agencies as well as business enterprises.

1. Lack of literature: The management of published data is quite poor in
libraries and other official sources. The researcher has to spend unnecessarily a lot
of time in tracing books, journals and reports relevant to his study. Even the supply
of government publications is not timely and regular. Through Internet has given
some relief to researchers and a lot of research material is available on Internet.
But authenticity of data on Internet is doubtful.




UNIT II:

SAMPLING

2.1 Concept:

Population: Total of items about which information is desired. It can be classified
into two categories- finite and infinite. The population is said to be finite if it
consists of a fixed number of elements so that it is possible to enumerate in its
totality. Examples of finite population are the populations of a city, the number of
workers in a factory, etc. An infinite population is that population in which it is
theoretically impossible to observe all the elements. In an infinite population the
number of items is infinite. Example of infinite population is the number of stars in
sky. From practical consideration, we use the term infinite population for a
population that cannot be enumerated in a reasonable period of time.

Sample: It is part of the population that represents the characteristics of the
population. Population Sample

Sampling: It is the process of selecting the sample for estimating the population
characteristics. In other words, it is the process of obtaining information about an
entire population by examining only a part of it.

Sampling Unit: Elementary units or group of such units which besides being
clearly defined, identifiable and observable, are convenient for purpose of
sampling are called sampling units. For instance, in a family budget enquiry,
usually a family is considered as the sampling unit since it is found to be
convenient for sampling and for ascertaining the required information. In a

crop survey, a farm or a group of farms owned or operated by a household may be
considered as the sampling unit.

Sampling Frame: A list containing all sampling units is known as sampling
frame. Sampling frame consists of a list of items from which the sample is to be
drawn.




Sample Survey: An investigation in which elaborate information is collected on a
sample basis is known as sample survey.

Statistic: Characteristics of the sample. For example, sample Mean, proportion,
etc.

Parameter: Characteristics of the population. For example, population Mean,
proportion, etc.

Target Population: A target population is the entire group about which
information is desired and conclusion is made.

Sampled Population: The population, which we actually sample, is the sampled
population. It is also called survey population.

Sampling with and Without Replacement: Sampling schemes may be without
replacement (‘'WOR' - no element can be selected more than once in the same
sample) or with replacement (‘'WR' - an element may appear multiple times in the
one sample). For example, if we catch fish, measure them, and immediately return
them to the water before continuing with the sample, this is a WR design, because
we might end up catching and measuring the same fish more than once. However,
if we do not return the fish to the water (e.g. if we eat the fish), this becomes a
WOR design.

Sample Design: Sample design refers to the plans and methods to be followed in
selecting sample from the target population and the estimation technique formula
for computing the sample statistics. These statistics are the estimates used to infer
the population parameters.

PURPOSE OF SAMPLING:

The basic purpose of sampling is to provide an estimate of the population
parameter and to test the hypothesis. Advantages of sampling are -

e Save time and money.
e Enable collection of comprehensive data.

e Enable more accurate measurement as it conducted by trained and experienced
investigators.
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e Sampling remains the only way when population contains infinitely many
members.

e |n certain situation, sampling is the only way of data collection. For example, in
testing the pathological status of blood, boiling status of rice, etc.

It provides a valid estimation of sampling error.
2.2 Meaning of Research Design

A research design is a controlling plan for a research study in which the methods
and procedures for collecting and analyzing the information to be collected is
specified. It is a framework or plan for study that guides the collection and analysis
of data. The word ‘design’ means to work out the structure of form’, as by
making a sketch or plan.

Thus, ‘Research Design’ is planning a strategy or drawing a blue print of
conducting research. It is a guideline for collecting and utilizing data so that
desired information can be obtained with sufficient precision and hypothesis can
be tested properly. A research is designed for the purpose of producing results that
may be applied to real world situations. It not only enables a researcher to
anticipate potential problems that can occur during the actual operation of the
research, but also to limit boundaries of research study.

Definitions of Research Design Some of the popular definitions of research design
are:

1. “Research design is the planned sequence of the entire process involved in
conducting a research study.” By Miller.

2. “Research design is a catalogue of the various phases and facts relating to
the formulation of a research effort. It is an arrangement of the essential conditions
for collection and analysis of data in a form that aims to combine relevance to
research purpose with economy in the procedure”. By Selltiz and others.

3. “A research designates the logical manner in which individuals or other
units are compared and analyzed; it is the basis of making interpretations from the
data”.

4, “Also known as a market research briefing, this is a basic plan which
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guides the data collection and analysis phased of the research project. It acts a
frame work which details the type of information to be collected, the data sources
and the data collection procedure”. By Market Intelligence Group, India.

In short, research design is a plan of what data to gather, from whom, how and
when to collect the data, and how to analyze the data obtained.

Need for Research Design

Research is a scientific investigation of a problem for which we need a systematic
planning of research. For a successful research we need a research design because
it includes

(i) The formulation of a strategy to resolve a particular question
(i) The collection and recording of information and evidence
(i) The processing and analysis of these data and their interpretation and

(iv)  The publication of results. A research design states structure and
process of conducting a research process.

5. Thus, it shows a path to researcher without which he may be lost
or confused as to what next step he has to take. More so, it also takes care
of budget and time frame of the research study. All this planning can only
make a research study a success story.

2.3 Features of a Good Research Design

It is a challenge to translate general scientific model into a practical research
operation. Therefore, designing a research study is not a simple task. There is
nothing like completely correct design or completely incorrect design. A design
may work very well for one research problem and may not work at all for the
other. There are some features, however, a good research design should possess.

They are:

1.Freedom from bias: A good research design should ensure that the method of data
collection and analysis would not cause the data to vary in a systematic way. That
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is to say that the data should be free from systematic errors.

2.Freedom from confounding: In a good research design the variables involved in
the study are separated from each other so that they do not influence each other.

3.Control of extraneous variables: In a well-designed research study the variables
that are not under scrutiny do not influence the experimental variables in a
systematic way for example things like temperature, time of day etc.

4 Statistical precision for testing hypothesis: A research design should ensure that
the data are recorded at a level of precision that will yield statistically meaningful
results.

5.within resources: A design should draw limits of a research study so that it could
be completed within available resources like time, money and staff.

6.0ptimality: The best research design is one, which yields maximum precision in
terms of bias and variance using minimum resources in terms sample size, time
and money.

7.Objectivity: If operated by more than one researcher a good research design
obtains same results. Thus, a good research design should be free from the
subjectivity of its performer.

8.Flexibility: It is often observed that one has to deviate from the basic research
design during the operation of the research study due to real world problems.

A good research design is one, which not only has the potential to predict such
practical problems, but also is flexible enough to incorporate changes in it
whenever needed.

2.4 Different Research Designs:

After the formulation and definition of research problem, the next step is to choose
an appropriate research design. Every research study is unique in itself, but there
are certain things common in these studies. On the basis of these commonalities
one can categorize the research studies by research methods and procedures used
to collect and analyze data. Accordingly, a research design is chosen. There are
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three basic types of research designs:

Exploratory
Descriptive or diagnostic research design
Causal or Hypothesis testing or Experimental research design

1. Exploratory research: is defined as collecting information in an
unstructured and informal way. For example, a restaurant owner may regularly
visit other competing restaurants in order to gather information about menu
selection, prices and service quality. In exploratory type of research, the
investigation may be conducted because a problem has not been clearly defined. It
helps in determining the best research design, data collection method and selection
of subjects. Usually exploratory research is qualitative in nature. Sometimes
exploratory research may even conclude that a perceived problem does not
actually exist. Generally an exploratory research design helps in finding out the
feasibility of the research problem, getting familiar with various components of the
study, generating new ideas, and formulating the hypothesis. Exploratory research
designs are of different forms depending on the nature and objectives of the study.
The following three forms are most popular:

a) Literature Survey: In any research, review of literature is an essential
part. The literature survey is carried out at a preliminary stage of the research.
Through the review, one understands the work that has already been done and
what more can be explored in one’s chosen field. The theories and techniques used
in the existing literature can be used in the present analysis or these can be
modified to give better results. The literature are the documentary sources of
information which are contained in the published and unpublished documents,
reports, statistics, manuscripts, letters, diaries, and so on. It is important for
scientific workers to scrutinize these sources very closely. Since not all documents
can be consulted, it is best to start a selective process early. The theory and
techniques of the literature must serve useful purpose in the present study. And,
their meaning should not have altered with changing circumstances with the
passage of time.

b) Expert Survey: Expert Survey or experience survey means consulting
the experienced researchers who are experts in the field of study. One should not
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be shy in taking advice and guidance of such people. They should be given
sometime with the problem before asking them questions about the study, so that
they can give their opinion after a good thought on the problem.

c) Example Survey: In case of a new type of studies sometimes neither
much literature nor expert advice is available. In such situations it is advisable to
go through some case studies performed in the past. This refers to ‘insight
stimulating examples. Single cases or a group of cases, as may be relevant to the
research study are selected and studied in order to collect data for main study.

2. Descriptive or diagnostic research design Descriptive research refers to
a set of methods and procedures that describe the study variables. Descriptive
studies portray these variables by answering who, what, why and how questions.
These types of research studies may describe such things as consumer’s attitudes,
intentions, behaviors or the number of competitors and their strategies. Descriptive
research is also known as statistical research or diagnostic research. It describes
data and characteristics about the population or phenomenon being studied. The
description is used for frequencies, averages and other statistical calculations.

The process of conducting descriptive research can be linked to that of passing an
idea through an hourglass. The research starts with a consideration of the larger
issues of interest, and these are then narrowed into specific questions (hypothesis)
that can only be evaluated with some degree of control. The components of the
hypothesis are operationalized into observable units and behaviors to ensure that
the independent and dependent variables can be observed and measured. Research
is then conducted to observe the relationships of interest, in the context of the
specified research environment.

Observations are made, and data are collected to reflect behaviors, changes and
other indicators of interest. The data are filtered and analyzed in order to generate
conclusions that may support or refute the hypothesis, and then everything is
considered in the context of the bigger picture, which usually includes reference
and association to the board issues that started the process. Although data
description is factual, accurate and systematic, the research cannot describe what
caused a situation. Thus, descriptive research cannot be used to create causal
relationship where one variable affects another.




3. Causal or Hypothesis: testing or Experimental research design Causal
research designs are used in hypothesis testing research or experimental research
studies. This type of research design is conducted by controlling various factors
to determine which factors are causing the problem. It isolates causes and effects.
By changing one factor, say price you can monitor its effects on a key
consequence such as sales. Although experimental research can give a high level
of understanding of the variables under study, the designs often require
experiments that are complex and expensive.

Some of the popular experimental designs are:

a) Completely randomized design

b) Randomized block design

c) Latin square design

d) Factorial design

€)

2.5 SAMPLEDESIGN:

Introduction

When you have a clear idea of the aims of the survey, the particular data

requirements, the degree of accuracy required, and has considered the resources

and time available, you are in a position to make a decision on the size and form of

the collection. The major concerns that should be addressed at this stage are:
defining the population, frame and units;

calculating the sample size;

determining the sampling methodology;

choosing an appropriate data collection method; and

Determining the estimation method to be used.




2.6 SAMPLING METHODS:
What are the sampling methods or Sampling Techniques?

In Statistics, the sampling method or sampling technique is the process of
studying the population by gathering information and analyzing that data. It is
the basis of the data where the sample space is enormous.

There are several different sampling techniques available, and they can be
subdivided into two groups. All these methods of sampling may involve
specifically targeting hard or approach to reach groups.

Types of Sampling Method

In Statistics, there are different sampling techniques available to get relevant
results from the population. The two different types of sampling methods are:

Probability Sampling

Non-probability Samgling
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What is Probability Sampling?

The probability sampling method utilizes some form of random selection. In this
method, all the eligible individuals have a chance of selecting the sample from the
whole sample space. This method is more time consuming and expensive than the
non-probability sampling method. The benefit of using probability sampling is that
it guarantees the sample that should be the representative of the population.

Probability Sampling Types

Probability Sampling methods are further classified into different types, such as
simple random sampling, systematic sampling, stratified sampling, and clustered
sampling. Let us discuss the different types of probability sampling methods
along with illustrative examples here in detail.

Simple Random Sampling

In simple random sampling technique, every item in the population has an equal
and likely chance of being selected in the sample. Since the item selection entirely
depends on the chance, this method is known as “Method of chance Selection”.
As the sample size is large, and the item is chosen randomly, it is known as
“Representative Sampling”.

Example:

Suppose we want to select a simple random sample of 200 students from a school.
Here, we can assign a number to every student in the school database from 1 to
500 and use a random number generator to select a sample of 200 numbers.

Systematic Sampling

In the systematic sampling method, the items are selected from the target
population by selecting the random selection point and selecting the other methods
after a fixed sample interval. It is calculated by dividing the total population size
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by the desired population size.
Example:

Suppose the names of 300 students of a school are sorted in the reverse
alphabetical order. To select a sample in a systematic sampling method, we have to
choose some 15 students by randomly selecting a starting number, say 5. From
number 5 onwards will select every 15th person from the sorted list. Finally, we
can end up with a sample of some students.

Stratified Sampling

In a stratified sampling method, the total population is divided into smaller groups
to complete the sampling process. The small group is formed based on a few
characteristics in the population. After separating the population into a smaller
group, the statisticians randomly select the sample.

For example, there are three bags (A, B and C), each with different balls. Bag A
has 50 balls, bag B has 100 balls, and bag C has 200 balls. We have to choose a
sample of balls from each bag proportionally. Suppose 5 balls from bag A, 10
balls from bag B and 20 balls from bag C.

Clustered Sampling

In the clustered sampling method, the cluster or group of people are formed from
the population set. The group has similar significator characteristics. Also, they
have an equal chance of being a part of the sample. This method uses simple

random sampling for the cluster of population.

Example:

An educational institution has ten branches across the country with almost the
number of students. If we want to collect some data regarding facilities and other
things, we can’t travel to every unit to collect the required data. Hence, we can use
random sampling to select three or four branches as clusters.
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All these four methods can be understood in a better manner with the help of the
figure given below. The figure contains various examples of how samples will be
taken from the population using different techniques.

What is Non-Probability Sampling?

The non-probability sampling method is a technique in which the researcher
selects the sample based on subjective judgment rather than the random selection.
In this method, not all the members of the population have a chance to participate
in the study.

Non-Probability Sampling Types

Non-probability Sampling methods are further classified into different types, such
as convenience sampling, consecutive sampling, quota sampling, judgmental
sampling, snowball sampling. Here, let us discuss all these types of non-
probability sampling in detail.

Convenience Sampling

In a convenience sampling method, the samples are selected from the population
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directly because they are conveniently available for the researcher. The samples
are easy to select, and the researcher did not choose the sample that outlines the
entire population.

Example:

In researching customer support services in a particular region, we ask your few
customers to complete a survey on the products after the purchase. This is a
convenient way to collect data. Still, as we only surveyed customers taking the
same product. At the same time, the sample is not representative of all the
customers in that area.

Consecutive Sampling

Consecutive sampling is similar to convenience sampling with a slight variation.
The researcher picks a single person or a group of people for sampling. Then the
researcher researches for a period of time to analyze the result and move to
another group if needed.

Quota Sampling

In the quota sampling method, the researcher forms a sample that involves the
individuals to represent the population based on specific traits or qualities. The
researcher chooses the sample subsets that bring the useful collection of data that
generalizes the entire population.

Purposive or Judgmental Sampling

In purposive sampling, the samples are selected only based on the researcher’s
knowledge. As their knowledge is instrumental in creating the samples, there are
the chances of obtaining highly accurate answers with a minimum marginal error.
It is also known as judgmental sampling or authoritative sampling.
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Snowball Sampling

Snowball sampling is also known as a chain-referral sampling technique. In this
method, the samples have traits that are difficult to find. So, each identified
member of a population is asked to find the other sampling units. Those sampling
units also belong to the same targeted population.

Probability sampling vs Non-probability Sampling Methods

The below table shows a few differences between probability sampling methods
and non- probability sampling methods.

Probability Sampling Methods

Non-probability Sampling
Methods

Probability Sampling is a sampling
technique in which samples taken
from a larger population are chosen
based on probability theory.

Non-probability sampling method
is atechnique in which the
researcher chooses samples based
on subjective judgment,
preferably random selection.

These are also known as
[Random sampling methods.

These are also called non-
random sampling methods.

These are used for research which is
Iconclusive.

These are used for research which
is exploratory.

These involve a long time to get the
|data.

These are easy ways to collect the
data quickly.

There is an underlying hypothesis
in probability sampling before the
study starts. Also, the objective of
this method is to validate the
defined hypothesis.

The hypothesis is derived later by
conducting the research study in
the case of non-probability
sampling.

Meaning of Research Problem:

Research is a scientific, systematic and purposeful search, for new knowledge or
for re- interpretation of existing knowledge. It is a journey, which starts with a
problem and ends with a solution. Identifying a research problem is the first and
foremost step in a research process. The statement of research problem is the axis
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around which the whole research revolves, because it explains in brief the aims
and objectives of the research. A research problem is a specific statement in the
general area of investigation. It is a precise identification of a problem situation in
a certain context involving what, why, who, where and when of the problem area.

° Who— means the person or business organization that is facing a problem.

° Why— means that there is a purpose, goal aim or objective to solve this
problem.

° How- means the options of actions one can take to solve the problem.
° When-means the time frame in which the problem is to be solved.
L Where—means the environment in which the problem exists.

° What— means the optimum action that is to be taken in solving the
problem to attain the best results.

Selecting a Research Problem:

The old saying goes, “Necessity is the mother of invention”. A research study is
another form of invention. Thus, if there is some necessity or a difficulty a
business organization is facing, it forms a research problem that is to be
investigated in order to fulfill that necessity or remove that difficulty. However,
simple it may look, but selecting a research problem is a big problem in itself.
Specially, when there is no apparent problem in an organization or when a
student’s wants to select a research problem for the purpose of a dissertation or
thesis for a degree or a diploma it becomes utmost important that the research
problem must be very carefully chosen.




Some of the guidelines that researcher must follow in selecting a research problem
are listed below:

1. Sources of problems: First of all one should look at the sources from which
one can select a research problem. Those may be readily available problem that has
been identified by a person or an organization. If that is not the case, one can make
use of the experience of experts of that field. The survey of related literature may
also help in selection of a research problem.

2. Potential to be a research problem: One must ensure that the problem one
has undertaken has potential to be called as a research problem. One should avoid
trivial or meaningless problem. A research problem must provide solution to an
existing problem or contribute to the body of knowledge.

3. Select non-controversial issues: Unless the problem is specifically related
to issues such as religion, dogmas, beliefs, sexual preferences etc; one should try
to avoid taking up controversial subjects.

4, Researcher’s interest and competency: In selection of research problem a
researcher should choose a topic of his own field of study in which he has
independent mastery in both the subject and method. The problem should sustain
his interest, stimulate his imagination and should be within the range of his
competencies.

5. Resources available: To conduct a research study
various resources are needed.

A researcher must ensure the following point
is about the inputs of the problem:

(@) Time: The study must be completed in the allotted
time frame.

(b) Funds: The amount of funds available from the sponsoring agencies
must be known in advance and the study must be completed within given budget.

(c) Size of research: The size of the investigation must be manageable and
should not be too large to handle. It should also not be too small to appear as a
trivial problem.

(d) Co-operation of others: A researcher must ensure the necessary
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cooperation of colleagues and operational help of administrative authorities is
available to the problem he is selecting.

(e) Literature and Material: Related literature is readily available to
compare and support the research findings.

)] Obtainable data: The selection of a problem should be such that the
information or data needed for it is either readily available or obtainable.

In short, a researcher must select a research problem of his area of interest and
should ensure the availability of all the comments needed to conduct the study.
The consultation and guidance of experts, who have experience in that area, is a
must. A researcher must seek help of such supervisors and guides in selecting a
research problem.

Defining a Research Problem:

Research is a disciplined approach to inquiry. It is a tool for testing as well as
generating theories. Every research plan is unique in itself and has its unique
research problems. An old saying is, “a problem well defined is a problem half
solved”. By defining a research problem we mean a systematic way of asking and
answering research questions. Meaningful, productive and useful research depends
on the development of appropriate research questions, the identification of
appropriate constructs and confidence we can have in our findings.

There are two main steps in defining a research problem:

1. Formulation of the problem

2. Establishment of research objectives

Formulation of a problem is the most important step in a research process. A clear
statement of the problem is a key to good research. A firm may spend hundreds or
thousands of rupees conducting research, but if it has not correctly identified the
problem, this money is wasted. A clearly formulated research problem must
answer all questions of the type Who, Why, How, When, Where, and What,
regarding a research study.

With the problem or opportunity defined, the next step is to set objectives for
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research operations. Clear objectives can lead to clear results. Research objectives,
related to and determined by the problem formulation, are set so that when
achieved they provide the necessary information to solve the problem.

A good way of setting research objectives is to ask, “What information is needed
in order to solve the problem?" Your objective might be to explore the nature of a
problem so you may further define it, or perhaps it is to determine how many
people will buy your product packaged in a certain way and offered at a certain
price. Your objective might even be to test possible cause and effect relationships.
For example, if you lower your price, how much will it increase your sales
volume? And what impact will it have on your profit? The problem description,
the research question, sub questions and the research objectives are part of an
overall definition of a research problem.

2.7 Sampling Errors:

What Is a Sampling Error?

A sampling error is a statistical error that occurs when an analyst does not select a
sample that represents the entire population of data. As a result, the results found

in the sample do not represent the results that would be obtained from the entire
population.

Sampling is an analysis performed by selecting a number of observations from a
larger population. The method of selection can produce both sampling errors and
non-sampling errors.

Sampling Error

“Sampling error is the error that arises in a data collection process as a result of
taking a sample from a population rather than wusing the whole
population. Sampling error is one of two reasons for the difference between an
estimate of a population parameter and the true, but unknown, value of the
population parameter.

The other reason is non-sampling error. Even if a sampling process has no non-
sampling errors then estimates from different random samples (of the same size)
will vary from sample to sample, and each estimate is likely to be different from
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the true value of the population parameter.

The sampling error for a given sample is unknown but when the sampling is
random, for some estimates (for example, sample mean, sample proportion)
theoretical methods may be used to measure the extent of the variation caused by
sampling error.”

Non-sampling error:

“Non-sampling error is the error that arises in a data collection process as a result
of factors other than taking a sample. Non-sampling errors have the potential to
cause bias in polls, surveys or samples. There are many different types of
non-sampling errors and the names used to describe them are not consistent.

Examples of non-sampling errors are generally more useful
than using names to describe them.




Differenc|
e

Sampling Error

Non-Sampling Error

Definitio
n

The difference between
sample  statistics  and
population parameters due
to chance variations in the
sample

Any errors or biases that occur i
the data collection or processing
that are not due to randon
variation in the sample

Cause

Random variation in the
sample

Bias in the data collection or
processing

Effect

Can lead to bias in the
sample

Can lead to bias in the sample

Solution

Reduce by using larger
sample size or
implementing good
sampling technique

Reduce by using larger
sample size, good

research design, or
implementing good data quality
practices

Can affect the precision
of the estimate

Can affect the validity of the
research by leading to
inaccurate or biased conclusions

It's important to note that the table above highlights the main differences between
sampling and non-sampling error, but in practice, the distinction between the two
may not always be clear-cut, and some overlap may occur between the two types
of errors.

Key Difference between Sampling and Non-Sampling Error

The key difference between sampling and non-sampling error is that sampling
error is the error that arises from taking a sample from a larger population,
while non-sampling error is error that arises from other sources, such as
errors in data collection or data entry. Sampling error can be measured and
controlled through techniques such as random sampling and increasing sample
size, while non-sampling error is more difficult to detect and control.
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3.1 Data Collection Methods

To analyze and make decisions about a certain business, sales, etc., data will be
collected. This collected data will help in making some conclusions about the
performance of a particular business. Thus, data collection is essential to analyze
the performance of a business unit, solving a problem and making assumptions
about specific things when required. Before going into the methods of data
collection, let us understand what data collection is and how it helps in various
fields.

What is Data Collection?

In Statistics, data collection is a process of gathering information from all the
relevant sources to find a solution to the research problem. It helps to evaluate the
outcome of the problem. The data collection methods allow a person to conclude
an answer to the relevant question. Most of the organizations use data
collection methods to make assumptions about future probabilities and trends.
Once the data is collected, it is necessary to undergo the data organization process.

The main sources of the data collections methods are “Data”. Data can be
classified into two types, namely primary data and secondary data. The primary
importance of data collection in any research or business process is that it helps to
determine many important things about the company, particularly the performance.
So, the data collection process plays an important role in all the streams.
Depending on the type of data, the data collection method is divided into two
categories namely,

Primary Data Collection methods
Secondary Data Collection methods

In this article, the different types of data collection methods and their advantages
and limitations are explained.

3.2 Primary Data Collection Methods




Primary data or raw data is a type of information that is obtained directly from the
first-hand source through experiments, surveys or observations. The primary data
collection method is further classified into two types. They are

e Quantitative Data Collection Methods
e Qualitative Data Collection Methods

Let us discuss the different methods performed to collect the data under these two
data collection methods.

Quantitative Data Collection Methods

It is based on mathematical calculations using various formats like close-
ended questions, correlation and regression methods, mean, median or mode
measures. This method is cheaper than qualitative data collection methods and it
can be applied in a short duration of time.

Qualitative Data Collection Methods
It does not involve any mathematical calculations. This method is closely
associated with elements that are not quantifiable. This qualitative data collection

method includes interviews, questionnaires, observations, case studies, etc. There
are several methods to collect this type of data. They are

Observation Method

Observation method is used when the study relates to behavioral science. This
method is planned systematically. It is subject to many controls and checks. The
different types of observations are:

e  Structured and unstructured observation
e Controlled and uncontrolled observation
e Participant, non-participant and disguised observation




Interview Method

The method of collecting data in terms of verbal responses. It is achieved in two
ways, such as

° Personal Interview — In this method, a person known as an interviewer is
required to ask questions face to face to the other person. The personal interview
can be structured or unstructured, direct investigation, focused conversation, etc.

° Telephonic Interview — In this method, an interviewer obtains
information by contacting people on the telephone to ask the questions or views,
verbally.

Questionnaire Method

In this method, the set of questions are mailed to the respondent. They should read,
reply and subsequently return the questionnaire. The questions are printed in the
definite order on the form. A good survey should have the following features:

Short and simple

Should follow a logical sequence
Provide adequate space for answers
Avoid technical terms

Should have good physical appearance such as color, quality of the paper
to attract the attention of the respondent

Schedules

This method is similar to the questionnaire method with a slight difference. The
enumerations are specially appointed for the purpose of filling the schedules. It
explains the aims and objects of the investigation and may remove
misunderstandings, if any have come up. Enumerators should be trained to
perform their job with hard work and patience.

3.3 Secondary Data Collection Methods

Secondary data is data collected by someone other than the actual user. It means
that the information is already available, and someone analyses it. The secondary
data includes magazines, newspapers, books, journals, etc. It may be either
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published data or unpublished data.
Published data are available in various resources including

Government publications
Public records
Historical and statistical documents

Business documents
Technical and trade journals Unpublished data includes
Diaries
Letters
Unpublished biographies, etc.

Data can be categorized using different ways including  quantitative and
qualitative.

A. Qualitative Data:

Both nominal and descriptive non-numerical data which cannot be shown as
numbers are known as qualitative data in words or sentences format. This type of
data answers to "how and why" questions in a research study and mostly covers
data regarding feelings, perceptions, and emotions using unstructured approaches
such as interviews for data collection.

Researchers use different methods such as using audiotapes, sketches, notes, and
photographs to gather these data. Although qualitative data can be suitable to
achieve further information to explore and determine new effects and
consequences of programs on the research, and finally enhance the quality of
quantitative results, its implementation is dependent on spending a considerable
amount of cost and time and the results may not be generalizable. It means the
findings of case studies can be used just for the same issues as the general patterns
for different studies. Qualitative methods encompass three main categories
including observations, document reviews, and in-depth interviews in spite of the
fact that there are less common ways to gather qualitative data.




B. Quantitative Data:
Numerical data which is mathematically generated and computed is recognized as

quantitative data. There are different scales for measuring quantitative data
including nominal, ordinal, interval, and ratio scales (Kabir, 2016). Scales can be
categorized into two general types as “Rating Scales and Attitude Scales” as well.
Rating scales assign a numerical value to the points or categories to evaluate them.
On the other hand, more complex methods are attitude scales that determine the
predisposition of people toward any individual, phenomenon, or object
(Taherdoost, 2016b).

A qualitative method addresses the “what” question type in a study. These
approaches employ structured data collection methods and are based on random
sampling. In comparison to the qualitative methods, these methods are regarded to
be cheaper, and the findings can be standardized to achieve other results based on
some criteria such as size. The findings can be easily generalized and summarized
as well. A simple comparison between the results is also possible. Nevertheless,
these methods also can face unexpected differences and some difficulties as the
implementation and investigation capacity are limited in these methods. These
approaches use different methods such as experiments and structured interviews
for data collection which are discussed in the data collection method section

3.4 Types of Research Questions

There are three basic types of questions that research projects
can address:

1. Descriptive. When a study is designed primarily to describe what is
going on or what exists. Public opinion polls that seek only to describe the
proportion of people who hold various opinions are primarily descriptive in nature.
For instance, if we want to know what percent of the population would vote for a
Democratic or a Republican in the next presidential election, we are simply
interested in describing something.
2. Relational. When a study is designed to look at the relationships
between two or more variables. A public opinion poll that compares what
proportion of males and females say they would vote for a Democratic or a
Republican candidate in the next presidential election is essentially studying the
relationship between gender and voting preference.
3. Causal. When a study is designed to determine whether one or more
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variables (e.g., a program or treatment variable) causes or affects one or more
outcome variables. If we did a public opinion poll to try to determine whether a
recent political advertising campaign changed voter preferences, we would
essentially be studying whether the campaign (cause) changed the proportion of
voters who would vote Democratic or Republican (effect).

The three question types can be viewed as cumulative. That is, a relational study
assumes that you can first describe (by measuring or observing) each of the
variables you are trying to relate.

And, a causal study assumes that you can describe both the cause and effect
variables and that you can show that they are related to each other. Causal studies
are probably the most demanding of the three.

3.5 Scaling techniques:

Scaling in research, meaning of measurement scales and scaling, scale
classification bases, important scaling techniques, scale construction
techniques:

Measurement of Variables is an integral part of research and an important aspect
of research design. The characteristic of individual and business vary from
individual to individual and from entity to entity. In the case of human beings,
there are certain physical or quantitative characteristics like height, weight and
there are certain abstract or qualitative characteristics like intelligence, integrity,
attitude creativity, etc.,

Characteristics or goodness of instruments / measurement scales

A measurement scale has to have certain desirable characteristic or criteria to

judge its “goodness” so that one could have faith or trust in the scale that it will
measure what it is intended to measure. The following are the main characteristics
of measurement scales. They are

Accuracy and Precision
Reliability




Validity
Practicality

3.6 Classification or types of Measurement scales:

The most widely used classification of measurement scales are

Nominal Scale
Ordinal Scale
Interval Scale
Ratio Scale

Nominal Scale

The qualitative scale without order is called nominal scale. The nominal scale
involves classification of measure objects into various categories such as ‘Yes’ or
‘No’, ‘pass’ or ‘fail’. Numeric value is assigned to these classified categories like
house number, telephone number, and roll number of the student. The data
collected through a nominal measure scale is called nominal data.

Ordinal Scale

A qualitative scale with order is called an ordinal scale, it tells whether an object
has more or less of characteristics than some other objects. It is a scale that does
not measure values of the characteristics but indicates only the order or rank like
1st, 2nd, 3rd etc. Some examples are Ratings of hotels, restaurants, and movies.
The data obtained using ordinal scale is termed as ordinal data.

Interval Scale

A measurement scale whose successive values represent equal value or amount of
characteristic that is being measured and whose base value is not fixed is called an
interval scale. It provides more powerful measurement than ordinal scales. It also
incorporates the concept of equality of interval. This is a quantitative scale of
measure without a fixed or true zero. It is a quantitative

data that can be measured on a numerical scale. However, the zero point does not
mean the absence of the characteristic being measured. Some examples are
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temperature, time, longitude, latitude, etc. The data obtained from an interval scale
is termed as interval data.

Ratio Scale

This is the highest level of measurement and has all the four properties of a scale.
Ratio scale represents the actual amount of variables. Ratio scales are quantitative
measures with fixed or true zero. The data obtained from ratio scales are referred
to as ratio data. Ratio is also a quantitative data that can be measured on a
numerical scale but, here the zero point is fixed and implies the absence of what is
being measured. In fact, if a scale has all the features of an interval scale, and
there is a true zero point, then it is called a ratio scale.

Examples of measurement scales:

Nominal Ordinal Interval

Gender Ranks Temperature Weight

Bank a/cnumber Feedback Calendar dates | Salary

Roll number Rating of Movies |Lafitude Frequency of buying a

product

Phone number Rating of hotels | Rafing scale Number of times one visits a
bank

PAN number Class of travel

SCALING TECHNIQUES

Several scales formats have been developed to enable a researcher in collecting
appropriate data for conducting a study. The scales are broadly divided into two
categories viz.




Conventional scaling
Unconventional scaling

The conventional scales are used in the questionnaire format and are most
common. The unconventional scales are used for unconventional collection of data
through games, puzzles, etc.

The conventional scales are of two types viz, Comparative Scaling techniques and
Non comparative techniques.

Rank order scaling

In the rank order scaling, respondents are presented with several objects
simultaneously and asked to order or rank them according to some criterion. It is
also termed as forced ranking scale. Unlike paired comparison, rank order scaling
technique prompts respondents to rank a given list of objects.

Example

Rank the following services in the order of importance attached by you, while
selecting a new mobile services provider. The most preferred can be ranked 1, the
next as 2 and so on. The least preferred will have the last rank. Do not repeat the
ranks.

SMS

Roaming

Ring tone/caller tune

Alerts

Downloads

Internet




Constant Sum Rating Scal

Item Amount in (Rs.)

Cosmetid

Clothes

Accessories

Dinner

Movie

Total

When it is to assess the relative importance attached by a respondent to the objects
in a list, the constant sum scaling technique is used. In this technique, a
respondent is asked to allocate certain points, out of a fixed sum of points, for
each object according to the importance attached by him/her to that object. If the
object is not so important, the respondent can allocate zero point, and if an object
is most important, he/she may allocate maximum points out of the fixed points.
Generally, the total fixed points are 100 for simplicity but it may be taken as some
other value depending on the study.

Example

Allocate the amount you would like to spend on your birthday on the following
items, out of total amount of Rs.10000/- (Please note that total amount allocated
should be exactly Rs.10000).

NON-COMPARATIVE SCALES

In the non-comparative scales, the respondents do not make use of any frame of
reference before answering the questions. The resulting data is generally assumed
to be interval or ratio scale.

For eg: The respondent may be asked to evaluate the quality of food in a
restaurant on a five- pointscale (1=very poor, 2=poor and 5=very good).




TYPES OF NON-COMPARITIVE SCALES

Graphic rating scales
Itemized rating scales:
Likert scale

Semantic differential scale
Staple scale

Graphic rating scale

This is a continuous scale, also called graphic rating scale. In the graphic rating
scale, the respondent is asked to tick his preference on a graph.

Eg: Please put atick mark on the following line to indicate your preference for fast
food.

To measure the preference of an individual towards the fast food, one has to
measure the distance from the extreme left to the position where the tick mark has
been put. Higher the distance, higher would be the individual preference for fast
food. The basic assumption in this scale is that the respondents can distinguish the
fine shade in differences between the preference or attitude which need not be the
case. Further, the coding, editing and tabulation of data generated through such a
procedure is a very tedious task and the researchers would try to avoid using it.

Itemized rating scale

In the Itemized rating scale, the respondents are provided with a scale that has a
number of brief descriptions associated with each of the response categories. It is
widely used in survey research. There are certain issues that should be kept in
mind while designing the itemized rating scale. These issues are:




Number of categories to be used

There is no hard and fast rule as to how many categories should be used in an
itemized rating scale. However, it is a practice to use five or six categories. It is a
fact that the additional categories need not increase the precision with the attitude
of being measured.

Likert scale

The Likert scale is the most frequently used variations of the summated rating
scale commonly used in the studies relating to attitudes and perceptions.
Summated rating scales comprise statement that expressed either a favorable or an
unfavorable attitude toward the objective of interest on a 5-point, 7 point to on any
other numerical value. The respondents are given a certain number of items
(statements) on which they are asked to express their degree of agreement or
disagreement. Likert scale is also called a summated scale because the scores on
individual items can be added together to produce a total score for the respondent.

Likert scale statements to measure the image of the company:

Statement Strongly | Disagree Neither Strongly
disagree agree nor agree

disagree

The company makes| v

quality products

It is a leader in the

technology

It doesn’t care about the

general public

The company leads in
R&D to improve|
products

It does not care about
the community near its

plant

Likert scale has several advantages that make it more popular. It is relatively easy
and quick to compute. Further, it is more reliable and provides more data for a
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given amount of respondent’s time, as compared to other scales. The data gathered
is interval data.

i) Semantic differential scale

This scale is widely used to compare the images of competing brands, companies
or services. In semantic differential scale, a respondent is required to rate each
attitude object on a number of five-or-seven-point rating scales. The difference
between Likert and semantic differential scale is that, in a Likert scale, a number
of statements are presented to the respondents to express their degree of
agreement or disagreement. However, in semantic differential scale, bipolar
adjectives or phrases are used. The advantage of semantic differential scale is that
it is versatile and gives multi dimension advantage.

iii) Staple scale

Staple scale is used to measure the direction and intensity of an attitude. The scale
generally has 10 categories involving numbering -5 to +5 without a neutral point
and is usually presented in a vertical form.

Eg: Suppose a restaurant is to be evaluated on quality of food and quality of
service, and then the staple scale would be presented as:

RESTAURANT
+5
+4
+3
+2
+1

Quality of food Quality of service




e The data generated in staple scale is interval data.

e It can be used to collect data through telephonic interview.

e This method is most applicable were evaluative responses are to be rated
on a single dimension.

e The scale is most economical were several items are all to be rated on the same
dimension.




UNIT-4

4.1 Data processing is concerned with editing, coding, classifying, tabulating and
charting and diagramming research data. The essence of data processing in
research is data reduction. Data reduction involves winnowing out the irrelevant
from the relevant data and establishing order from chaos and giving shape to a
mass of data. Data processing in research consists of five important steps. They
are:

Questionnaire design:

The questionnaire was invented by Sir Francis Galton, a British anthropologist,
explorer and statistician in late 1800. Questionnaire forms the backbone of any
survey and the success of it lies in the designing of a questionnaire. As defined ‘A
questionnaire is simply a list of mimeographed or printed questions that is
94completed by or for a respondent to give his opinion’. A questionnaire is the
main means of collecting quantitative primary data. A questionnaire enables
quantitative data to be collected in a standardized way so that the data are
internally consistent and coherent for analysis.

Questionnaires should always have a definite purpose that is related to the
objectives of the research, and it needs to be clear from the outset how the
findings will be used. A questionnaire is used in case resources are limited as a
questionnaire can be quite inexpensive to design and administer and time is an
important resource which a questionnaire consumes to its maximum extent,
protection of the privacy of the participants as participants will respond honestly
only if their identity is hidden and confidentiality is maintained, and corroborating
with other findings as questionnaires can be useful confirmation tools when
corroborated with other studies that have resources to pursue other data collection
strategies.

Types of Survey Questions There are about four different types of questionnaire
designing for a survey. They are applied according to the purpose of the survey.

1. Contingency questions/Cascade format

2. Matrix questions




3. Closed-ended questions
4, Open-ended questions.

1. Contingency Questions/Cascade Format: A question that is answered
only if the respondent gives a particular response to a previous question. This
avoids asking questions to people that do not apply to them.

Example: Asking the experience of braces treatment in children who have not
undergone orthodontic treatment.

2. Matrix Questions: ldentical response categories are assigned to multiple
questions. The questions are placed one under the other, forming a matrix with
response categories along the top and a list of questions down the side. This is an
efficient use of page space and respondents’ time. Example: Carver and White’s
BIS/BAS scale. Behavioral approach system (BAS)/behavioral avoidance (or
inhibition) system.

3. Closed-ended Questions: Respondents’ answers are limited to a fixed set
of responses. Most scales are closed ended. Types of closed-ended questions
include:

a. Yes/No questions—The respondent answers the questions with a ‘yes’ or a ‘no’.
Example: Have you ever visited a dentist?

b. Multiple choice —The respondent has several options from which to choose.

Example: How would you rate this product (i) Excellent (ii) Good (iii) Fair (iv)
Poor

C. Scaled questions—Responses are graded on a continuum (example: Rate
the appearance of the product on a scale from 1 to 10, with 10 being the most
preferred appearance). Examples of types of scales include the Likert scale and
Semantic differential scale.




4. Open-ended Questions: The options or predefined categories are not
suggested. The respondent replies in their own words without being constrained by
a fixed set of possible responses.

Types of open-ended questions include:

a. Completely unstructured—For example, ‘What is your opinion on
questionnaires?’

b. Word association—Words are presented and the respondent mentions
the first word that comes to mind.
Example: If interviewer says cold, the respondent may say hot and the like ones.

C. Sentence completion—Respondents complete an incomplete sentence.
For example, ‘The most important consideration in my decision to buy a new
house is ...’

d. Story completion—Respondents complete an incomplete story.
e. Picture completion—Respondents fill in an empty conversation balloon.

f. Thematic apperception test—Respondents explain a picture or make up
a story about what they think is happening in the picture.

Ideal Requisites of a Questionnaire:

A questionnaire should:
Be composed of a simple and a specific language
Demand one answer on one dimension
Yield a truthful and accurate answer
Accommodate all possible contingencies of a response
Have mutually exclusive response options
Produce variability in response
Minimize social desirability.

4.2 Main Aspects of a Questionnaire

There are three main aspects of a questionnaire:
1. General form




Question sequence
Question formulation and wording.

1. General Form: A questionnaire can be either structured or unstructured.
Structured questions are those questions in which there are definite, concrete and
predetermined questions. The questions are presented with exactly the same
wordings and in the same order to all respondents. A highly structured
questionnaire is one in which all questions and answers are specified and
comments in respondents own words are minimized.

Example: Do you have a driver’s license? () Yes () No When these characteristics
are not present in a questionnaire, it is termed as unstructured or non-structured
questionnaire. Interviewer is provided with a general guide on the type of
information to be obtained, but the exact question formulation is largely his own
responsibility and replies are to be taken down in respondent’s own words.
Example: How can we stop dental caries?

2. Question Sequence: The question sequence must be clear and smoothly
moving. A proper sequence of questions reduces considerably the chances of
individual question being misunderstood. The first few questions are particularly
important because they are likely to influence the attitude of respondents and in
seeking his desired cooperation. The following questions should be avoided as
opening questions:

I Questions that put great strain on memory
il. Questions of a personal character

il. Questions related to personal wealth. Relatively difficult, personal and
intimate questions should be kept toward the end. Thus, question sequence should
usually go from the general to the more specific questions.

3. Question Formulation and Wording: Question should be very clear and
impartial in order not to give a biased picture of the true state of affairs.
In general, the questions should meet the following standards. Should be:

° Easily understood
° Be simple




o Should convey only one thought at a time

L Be concrete and conform as much as possible to respondent’s way of
thinking

° Words with ambiguous meanings must be avoided

° Danger words, catch words and words with emotional connotations
must be avoided.

Methods to Reach Target Respondents

Face-to-face interview
Telephonic interview
Mail questions
Internet questions

1. Face-to-face Interview: Personal interviews are surveys conducted in
person by an interviewer who usually goes to the person being surveyed. Merits:
High response rates can clarify questions if necessary, control over respondent

selection, can use longer, more complex questionnaire and easier to motivate
respondents. Demerits: High costs, time-consuming, more administrative
requirements selecting and training interviewers, traveling and contacting
respondents.

2. Telephonic Interview: Telephonic surveys are usually conducted from a
central office that places telephone calls to selected households or business.

Merits: Good response rate, fast, control over respondent selection. If a
comprehensive list of the target population is available, there is likelihood of
obtaining a high representative sample. Demerits: Questions must be short and not
complex, cannot control interruption by others in household/office, hard to find
persons at home, requires training and quality control monitoring of the
interviewers and usually difficult to target a specific geographical location.

3. Mail Questions: Mail questions are written surveys that are sent through
the mail to selected members of the population to be surveyed. Merits: Good
response rate with rigorous follow-up procedures, relatively easy to obtain listed
population and locate respondents, easy to administer and relatively low cost, can
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cover a wider geographical area and is more manageable for handling larger
samples. Demerits: Questionnaire may be given to someone else to fill out or may
not reach the desired respondent, most difficult type of questionnaire to design,
hard to interpret open-ended questions and time-consuming.

4, Internet Questions: Internet surveys are a form of a written survey.
Respondents are invited to participate in the survey through e-mail when they visit
a particular web page. Merits: Fast to conduct and tabulate, some software
products allow questionnaires to be customized depending on respondents
answers, avoids interviewer bias and distortion, answers unlikely to be socially
influenced, easy to administer and relatively low cost. Demerits: Information
transferred via the internet may not be confidential, poor control over respondent
selection, follow-up difficult to conduct, difficult to obtain probability sample and
like the mail surveys, this is the most difficult type of questionnaire to design.

4.3 Pilot Survey/Pretesting Questions Pilot survey: A preliminary part of
research conducted before a complete survey to test the effectiveness of the
research methodology.

Purpose of Pretesting to determine whether:

The questions are properly framed
Wording of the questions will achieve the desired results
The questions have been placed in the best order

The questions are understood by all classes of respondents
Addltlonal or specifying questions are needed or some need to be eliminated
Instructions to interviewers are adequate.

Basic Steps in Pretesting

1.Select the sample similar in socioeconomic background and geographic
location which is intended to be used in the main study.

2.Instruct interviewers to note all respondents’ remarks regarding instructions
or question wording.

3.Administer the questionnaire.
4.Check the results.




Recognizing Poor Questions through Pretesting:

The signs which indicate that there are errors in the early drafts of the
questionnaire are as follows:

1.Lack of order in the answers: This may be due to use of difficult words or
questions which attempt to obtain too much data at one time.

2. All or none responses: We can suspect that our question has elicited a
mere stereotyped response or cliché, if all respondents answer the same way.

3. High proportion of don’t know or do not understand answers: Large
percentage of do not know suggest that the question is vague, it is too complex, it
involves difficult answers or respondent is simply not in a position to answer the
question.

4, High proportion of refusal to answers: This suggests that the interviewing
instructions or training is insufficient. Restudy any question for which the refusal
rate is over 5% or more.

5. Substantial variation in answers when order of questions has been
changed: Wording of questions is not adequate, first alternatives are chosen more
often, or choice of order is not proper

4.4 Editing of Data

Editing is the first step in data processing. Editing is the process of examining the
data collected in questionnaires/schedules to detect errors and omissions and to see
that they are corrected and the schedules are ready for tabulation. When the whole
data collection is over a final and a thorough check up is made. Mildred B. Parten
in his book points out that the editor is responsible for seeing that the data are;

Accurate as possible,

Consistent with other facts secured,

Uniformly entered,

As complete as possible,

Acceptable for tabulation and arranged to facilitate coding tabulation.
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There are different types of editing. They are:

1. Editing for quality asks the following questions: are the data forms complete,
are the data free of bias, are the recordings free of errors, are the
inconsistencies in responses within limits, are there evidences to show
dishonesty of enumerators or interviewers and are there any wanton
manipulation of data.

Editing for tabulation does certain accepted modification to data or even
rejecting certain pieces of data in order to facilitate tabulation. or instance,
extremely high or low value data item may be ignored or bracketed with
suitable class interval.

Field Editing is done by the enumerator. The schedule filled up by the
enumerator or the respondent might have some abbreviated writings, illegible
writings and the like. These are rectified by the enumerator. This should be
done soon after the enumeration or interview before the loss of memory. The
field editing should not extend to giving some guess data to fill up omissions.
Central Editing is done by the researcher after getting all schedules or
questionnaires or forms from the enumerators or respondents. Obvious errors
can be corrected. For missed data or information, the editor may substitute data
or information by reviewing information provided by likely placed other
respondents. A definite inappropriate answer is removed and “no answer” is
entered when reasonable attempts to get the appropriate answer fail to produce
results.

Editors must keep in view the following points while performing their work:

1.They should be familiar with instructions given to the interviewers and coders as
well as with the editing instructions supplied to them for the purpose,

2.While crossing out an original entry for one reason or another, they should just
draw a single line on it so that the same may remain legible,

3.They must make entries (if any) on the form in some distinctive color and
that too in a standardized form,

4.They should initial all answers which they change or supply,

5.Editor’s initials and the data of editing should be placed on each completed form
or schedule.
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4.5 Coding of Data

Coding is necessary for efficient analysis and through it the several replies may be
reduced to a small number of classes which contain the critical information
required for analysis. Coding decisions should usually be taken at the designing
stage of the questionnaire. This makes it possible to pre-code the questionnaire
choices and which in turn is helpful for computer tabulation as one can straight
forward key punch from the original questionnaires. But in case of hand coding
some standard method may be used. One such standard method is to code in the
margin with a colored pencil. The other method can be to transcribe the data from
the questionnaire to a coding sheet. Whatever method is adopted, one should see
that coding errors are altogether eliminated or reduced to the minimum level.

Coding is the process/operation by which data/responses are organized into
classes/categories and numerals or other symbols are given to each item according
to the class in which it falls. In other words, coding involves two important
operations;

@) Deciding the categories to be used and

(b) Allocating individual answers to them.

Classification of Data

Classification or categorization is the process of grouping the statistical data under
various understandable homogeneous groups for the purpose of convenient
interpretation. A uniformity of attributes is the basic criterion for classification;
and the grouping of data is made according to similarity. Classification becomes
necessary when there is diversity in the data collected for meaningless for
meaningful presentation and analysis. However, it is meaningless in respect of
homogeneous data. A good classification should have the characteristics of clarity,
homogeneity, equality of scale, purposefulness and accuracy.

Objectives of Classification are below:

1. The complex scattered and haphazard data is organized into concise, logical and
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intelligible form.
. Itis possible to make the characteristics of similarities and dis — similarities clear.
. A comparative study is possible.

. Understanding of the significance is made easier and thereby good deal of
human energy is saved.

. Underlying unity amongst different items is made clear and expressed.
. Data is so arranged that analysis and generalization becomes possible.

Classification is of two types, viz., quantitative classification, which is on the
basis of variables or quantity and qualitative classification, in which classification
according to attributes. The former is the way of, grouping the variables, say;
quantifying the variables in cohesive groups, while the latter groups the data on the
basis of attributes or qualities. Again, it may be multiple classification or
dichotomous classification. The former is the way of making many (more than
two) groups on the basis of some quality or attributes while the latter is the
classification into two groups on the basis of presence or absence of a certain
quality. Grouping the workers of a factory under various income (class intervals)
groups come under the multiple classifications; and making two groups into
skilled workers and unskilled workers is the dichotomous classification. The
tabular form of such classification is known as statistical series, which may be
inclusive or exclusive.

4.6 Tabulation of Data:

Tabulation is the process of summarizing raw data and displaying it in compact
form for further analysis. Therefore, preparing tables is a very important step.
Tabulation may be by hand, mechanical, or electronic. The choice is made largely
on the basis of the size and type of study, alternative costs, time pressures, and the
availability of computers, and computer programs. Ifthe number of questionnaires
is small, and their length short, hand tabulation is quite satisfactory.

Table may be divided into:

()] Frequency tables
(i) Response tables
(i) Contingency tables




(iv)  Uni-variate tables
(V)  Bi-variate tables
(vi)  Statistical table
(vii)  Time series tables.

Generally, a research table has the following parts:

(@) Table number

(b) Title of the table
(c) caption

(d) Stub (row heading)
(e) Body

(f) Head note

(9) Foot note.

As a general rule the following steps are necessary in the preparation of table:

1. Title of table: The table should be first given a brief, simple and clear title
which may express the basis of classification.

2. Columns and rows: Each table should be prepared in just adequate
number of columns and rows.

3. Captions and stubs: The columns and rows should be given simple and
clear captions and stubs.

4, Ruling: Columns and rows should be divided by means of thin or thick
rulings.

5. Arrangement of items; Comparable figures should be arranged side by
side.

6. Deviations: These should be arranged in the column near the original
data so that their presence may easily be noted.

1. Size of columns: This should be according to the requirement.

8. Arrangements of items: This should be according to the problem.

9. Special emphasis: This can be done by writing important data in bold or
special letters.

10. Unit of measurement: The unit should be noted below the lines.
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11. Approximation: This should also be noted below the title.

12. Foot — notes: These may be given below the table.

13. Total: Totals of each column and grand total should be in one line.

14, Source: Source of data must be given. For primary data, write primary
data.

4.7 Data Diagrams

Diagrams are charts and graphs used to present data. These facilitate getting the
attention of the reader more. These help presenting data more effectively. Creative
presentation of data is possible. The data diagrams classified into:

1.Charts: A chart is a diagrammatic form of data presentation. Bar charts,
rectangles, squares and circles can be used to present data. Bar charts are uni-
dimensional, while rectangular, squares and circles are two-dimensional.

2.Graphs: The method of presenting numerical data in visual form is called graph,
A graph gives relationship between two variables by means of either a curve or a
straight line. Graphs may be divided into two categories. (1) Graphs of Time
Series and (2) Graphs of Frequency Distribution. In graphs of time series one of
the factors is time and other or others is / are the study factors. Graphs on
frequency show the distribution of by income, age, etc. of executives and so on.

4.8 HYPOTHESIS:

The null hypothesis provides a relative statement about reality, while the
alternative hypothesis provides a framework for reporting conclusions. This
article will explain these principles and provide answers to your pressing queries.
Continue reading to learn about the seven critical distinctions between a null
hypothesis and an alternative hypothesis.

What is the Null Hypothesis?

Let’s start with what is a null hypothesis? The null hypothesis is a statistical
phrase that refers to a scientist’s effort to disprove a specific hypothesis. When
there are two conceivable outcomes, a null hypothesis is formed when the
difference seen is attributable to chance alone.




A statistical test may compute the likelihood that the null hypothesis is correct, and
its goal is to assess the probability that the observed difference is attributable to
chance alone.

Null hypothesis principle

The null hypothesis asserts that there is no statistical link between two sets of
variables. The null hypothesis may be applied to a single set of variables or two
sets of variables. Scientists have a plethora of experiments at their disposal to test
the null hypothesis.

They may go on to the other investigations after refuting the null
hypothesis.  The symbol HO denotes the null hypothesis in statistics. It is also
known as H-null or H-zero.

Purpose of null hypothesis

The null hypothesis is based on the premise that there are two alternative
interpretations of a statistical relationship.

° According to the null hypothesis, the difference or ratio is zero when
two groups are equal. The goal of null hypothesis testing is to assist researchers in
determining which interpretation is more plausible.

° This test is often employed in scientific research, although its primary
goal is to help researchers make reasoned decisions concerning statistical
significance.

A sample mean test, for example, may be used to determine the mean of a
population. In this scenario, the sample mean varies from the mean of the
hypothetical population, but only in one direction.

The null hypothesis must be rejected when the sample mean deviates from the
hypothetical population mean. However, a sample ‘mean’ deviation that is not
predicted may be ruled out due to the absence of a substantial impact.

Null hypothesis examples




A statistical hypothesis is referred to as a null hypothesis. The null hypothesis
asserts that a specific condition must be disproven before you can accept that one
particular effect exists.. As a result, HO is the null hypothesis formula.

Here are some instances of how a null hypothesis may be used. Let’s have a look
at two null hypothesis examples.

° The first is a medicine that lowers the chance of a heart stroke. The
second scenario is if the treatment does not reduce the risk of heart stroke.

° In another example, a school principal asserts that a student’s average
grade is seven out of ten. Assuming the population mean is 7.0, the null hypothesis
is that students score seven out of ten on tests. The principal should keep track of
the grades of 30 kids to evaluate this hypothesis, and then they should compute the
sample mean and test the null hypothesis.

What is Alternative hypothesis?

An alternative hypothesis in statistics is a statement that relates two variables,
often one variable from one group to another. The goal of the alternative view is to
generate new ideas or information, and an alternative hypothesis should be
straightforward and precise.

Unlike a null hypothesis, an alternative hypothesis does not cite any outcomes
supporting the idea, and it also may not imply complete assurance. To develop a
compelling alternative hypothesis, you need to choose a collection of critical
factors to investigate.

Furthermore, it should be verified within the time frame indicated to validate an
alternative hypothesis. It should be straightforward to understand and offer a
reference for its statement, and it should also explain why this is the case.

Alternative hypothesis principle

The principles of the alternative hypothesis are similar to those of the null
hypothesis. In both cases, sufficient evidence must be obtained to support the
researcher’s assumption. The data collected from a random sample are then
processed through a statistical tool to measure how far the results deviate from the
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null hypothesis.

A deviation of just a few percentages is acceptable; however, a variation of more
than a factor of two is significant.

Purpose of alternative hypothesis

The objective of alternative hypothesis is to give a theory that is not the null
hypothesis. The alternative hypothesis provides the researcher with a framework
for presenting the study findings.

o The alternative hypothesis is utilized when the findings are inconsistent
and the data does not support the null hypothesis. In this scenario, the researcher
should provide an alternative hypothesis that includes facts that contradict the null
hypothesis.

A researcher may devise a formula for the alternative hypothesis, often known as
H1 or Ha. Then he may use this calculation to determine whether or not the
alternative hypothesis is supported.

° The kind of test determines the alternative hypothesis’s aim. A one-
tailed alternative idea looks for differences that are only in one way. In contrast, a
two-tailed alternative hypothesis looks for differences in both directions.

The alternative hypothesis is valid if both alternative hypotheses are rejected. The
two-tailed directional alternative hypothesis is concerned with two aspects of the
distribution. It is widely employed in investigations when data from a large sample
supports a hypothesis.

Alternative hypothesis examples

These are critical features of alternative hypothesis examples. Following are some
examples:

° Assume you’re a statistics student at a large high school. You think that
students sleep less than the general population. If this is the case, you may put your
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idea to the test by utilizing population data as your alternative hypothesis.

° Second, imagine you’re attempting to figure out what’s causing poor test
results in primary schools. Assume you discover that pupils receive fewer than
eight hours of sleep every night. If the evidence shows that the reverse is true,
you’ll have a plausible alternative hypothesis. Alternatively, you may have
discovered that poor classroom ventilation resulted in a low exam score. Whatever
the cause, you’ll need to collect statistically significant data to support your
hypothesis.

Hypothesis testing is a crucial part of research and statistical analysis. When
conducting hypothesis testing, researchers formulate a null hypothesis and an
alternative hypothesis. In this article, we will explore the difference between null
and alternative hypotheses, their definitions, purposes, and how they relate to each
other.

Alternative
Hypothesis

Criteria Null Hypothesis

A statement of no A statement that
effect, relationship, or | contradicts or
difference between challenges the null
variables being tested hypothesis,
suggesting the
presence of an effect,
relationship, or
difference

Asserts that a
significant difference

or relationship exists

Definition

Purpose Assumes no
significant difference
or relationship exists

between variables

between variables

Testing Goal

Testing aims to
reject or fail to
reject the null
hypothesis

Testing aims  to
support or accept the
alternative hypothesis
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Statistical Notation

Denoted as HO

Denoted as H1 or Ha

Directionality

Can be one-sided
(e.g., "the mean is
equal to a specific
value™) or two-sided
(e.g., "the mean is not
equal to a specific
value™)

Can be one-sided
(e.g., "the mean is
greater than a specific
value™) or two-sided
(e.g., "the mean is
different than a
specific value")

Qutcome

Rejecting the null
hypothesis suggests
evidence for the
alternative hypothesis

Failing to reject the
null hypothesis does
not provide strong
evidence for the
alternative hypothesis

Burden of Proof

Requires strong
evidence to reject
the null hypothesis

Requires evidence to
support the
alternative hypothesis

Statistical Testing

Statistical tests are
conducted to assess
the likelihood of
obtaining the
observed results
under the assumption
of the null hypothesis

Statistical tests are
conducted to assess
the likelihood of
obtaining the
observed results
under the assumption
of the alternative
hypothesis

Acceptance Criteria

A predefined level of
significance (e.g.,
alpha level) is used to
determine the
threshold for
rejecting the null
hypothesis

The strength of
evidence in support
of the alternative
hypothesis is assessed
based on the
significance level and
effect size




UNIT-5

5.1 Research Report Writing Types, Steps, Precautions & Importance
Meaning of a Report:

Every research leads to the creation of a research report. Report is the formal
logical presentation of the research that has been conducted. The purpose of
research report is to convey to the interested persons the whole result of study in
sufficient detail and to determine the validity of the conclusions. The culmination
of research is in the form of the research report which explains with clarity the
various steps that have been undertaken to come to the conclusion. Writing of a
research report requires not only technical skill but also thorough knowledge of the
subject matter, perseverance and the right perspective on every aspect of the
research problem. The ability to write effective report is one of the most useful
skills a researcher can acquire. The arrangement of ideas and interpretations of the
findings is of utmost importance. In this regard Briwn observes: “we say it as
simply as we possibly can, and this that is, that a report is a communication from
someone to another who wants to use that information. The report may be
elaborately formal, it may be a letter, in great many organizations, it is
memorandum; but it is always planned for use.

What is Research Report Writing?

Project/research report is the written way of communicating the results of an
investigation. It is a document which reflects about how the research is conducted,
the care that has been exercised throughout the study and the findings in a manner
that can be utilized for decision. making. It is observed that executives are rarely
interested in the methodology adopted by the researcher in the investigation; they
are interested only in the final results. From their viewpoint, the research report is
the written presentation which the executive see, about a project carried out by the
researcher but Initiated by the decision maker (executive) and it conveys the
information desired by the decision maker in an understandable form.

Report writing is an art, which must be learnt through hard work, practice and
effort. The information and recommendations placed before the management are
of little value unless they assist in making judgments and lead to decisions.
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Therefore, a report should be written' very carefully so as to stimulate thought and
lead to action. Report writers should concentrate on the collection of relevant data,
organizing the data and arriving at a conclusion. The contents of the report play a
very important role in stimulating action.

Significance / Objectives of a Report:

A well written report helps in knowledge building in the concerned area but also
helps in future research. While all the necessary information is presented in the
appropriate manner so that the targeted readers may be able to understand and
utilize the same. The objectives of a research report are:

1. Conveying of knowledge to the concerned people in the field of research

2. Proper presentation of the findings for further utilization of the
recommendations.

3. Give impetus to research in the concerned knowledge area.

4, To re-examine the validity of generalizations drawn by the researcher after
the report has been submitted

5.2 Types of Research Report Writing

There are various types of research report writing, each serving a specific purpose
and designed for different audiences. Here are some common types of reports
writing:

1) Experimental Research Report:

This type of research report presents the findings of an experiment or controlled
study. It includes information about the research question, hypothesis,
methodology, data collection methods, statistical analysis, results, and
interpretation.

2) Descriptive Research Report:

Descriptive research reports focus on describing a particular phenomenon,
population, or situation. These reports provide a comprehensive overview of the
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subject under investigation, including its characteristics, demographics, behaviors,
or other relevant factors. Descriptive research reports often involve the collection
and analysis of data through surveys, observations, or interviews.

3) Analytical Research Report:

Analytical research reports involve the examination and analysis of existing data,
literature, or information to draw conclusions or generate insights. These reports
may involve the synthesis of various sources, the comparison of different studies,
or the application of statistical methods to analyze data. Analytical research reports
aim to provide a critical evaluation and interpretation of existing knowledge.

4) Case Study Report:

Case study reports focus on in-depth analysis of a particular case or situation, often
within a specific context. These reports provide a detailed examination of an
individual, group, organization, or event, aiming to understand and explore unique
circumstances, processes, or outcomes. Case study reports may involve qualitative
data collection methods, such as interviews, observations, or document analysis.

5) Literature Review Report:

Literature review reports summarize and synthesize existing research studies and
scholarly publications on a specific topic. These reports provide an overview of the
current state of knowledge, identify gaps or inconsistencies, and highlight key
findings or trends. Literature review reports often involve extensive reading,
analysis, and critical evaluation of relevant literature.

6) Comparative Research Report:

Comparative research reports involve the comparison of multiple variables,
groups, or situations to identify similarities, differences, or patterns. These reports
aim to explore relationships, make cross-cultural or cross-contextual comparisons,
or examine the impact of different factors on a particular outcome. Comparative
research reports may use quantitative or qualitative data collection methods and
involve statistical analysis or thematic comparisons.




5.3 Steps in Writing Research Report

Preparing a project/research report is not an easy task. It should be written with
perfection as any wrong information may mislead and confuse the readers. Writing
research report is one of most important tasks in the entire research process, as it
allows the researchers to present it in front of the managers so that they can make
decisions and take actions accordingly. The 9 steps of writing research reports are
as follows:

1) Verifying the Sources of Data Collection:

Verification of the sources of information is a fundamental task which should be
carried out prior to the preparation of research report. The information can be
collected from various primary and secondary sources. More important is the
research issue, more is the verification needed.

2) Formulating a Rough Pattern:

During the data collection, researcher notes down the significant and related
information that can be included in the research report. As the researcher proceeds
in noting down the information, he formulates a pattern to identify relevant and
irrelevant information

3) Formulating Final Pattern:

On the basis of formulated rough pattern, the collected data is analyzed. While
analyzing the data, the researcher might feel the need to collect more data, while
some of the existing data may get rejected because of their unsuitability. By
analyzing collected data, gradually the final pattern of the research report is
formulated which is continuously refined.

4) Making an Outline:

After formulating the final pattern, an outline of the research report is made, where
the researcher decides how to present the report. Various decisions to be made in
this stage are related to problem statement, arrangement of various sections and a
logical sequencing is decided. Many times it is not needed, but it helps la
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finalizing the structure of report.
5) Writing the First Draft:

The next step is writing the first draft of report. It is a rough draft which is
prepared by researcher at first. In this stage, the researcher is still in confusion
between the notes and the outline of report. Hence, this draft needs refinement till
it is finalized.

6) Presenting the Rough Draft:

In this stage, a rough draft which is prepared in previous stage, is presented in
front of the management. It is very important for a researcher to make the
management understand what the report is trying to communicate. While preparing
rough draft, it should be kept in mind that the language should be clear as well as
appealing. The researcher should note down all the suggestions that are given for
the improvement.

7) Refinement in Rough Draft:

In this stage, all the refinements that are suggested by the management are made in
the draft. The researcher also needs to carefully analyze the draft and make
necessary changes such as adding important details, rearrangement of text,
checking of grammar and spelling, etc. This refinement continues in a loop till the
top management approves the report.

8) Evaluation of Report:

After continuous refinement, an almost final report is prepared. In this stage, the
top management evaluates the effectiveness of report. They analyze whether the
research is completed as per the instructions or not In this step, the reliability and
the validity of the reportis checked against set parameters. The report is effective
when it is able to communicate the purpose of research clearly and
comprehensively without hampering the quality of the report.

9) Present and Publish the Final Report:




Once the report is finally approved after evaluation, the next thing is presenting it
to the intended audience. The presentation should be effective enough to get the
attention about the research objectives. This presentation can be enhanced with the
help of diagrammatic representation and hand-outs, interaction with audience.
Once, the report is successfully presented, it is the time to publish it so that general
public can get to know about the research. Organizations can inform the common
public with the help of various techniques, such as, bulletin boards, newsletters,
etc.

5.4 Precautions in Preparing the Research Report

Report writing can be considered as an art which is learn through practicing and
experience. While preparing project/research report, following precautions should
be taken by the researcher:

1) Accuracy:

A research report should contain accurate information about the research problem
and research objectives as inaccurate information may mislead the managers and
can cause problems in decision-making.

2) Simplicity:

An ldeal research report should be simple in every aspect. The layout, wording.
grammar, phasing, sequencing, tabulation, etc., should be developed with full
attention to keep it simple.

3) Clear and Completeness:

A research report should be clear and complete. These two terms are
complementary to each other. Researchers should not use ambiguous words or
sentences while preparing a research report. The report should be clearly defined
in terms of its objective, scope, sources, findings, etc. The concepts and
techniques of the report should be explained appropriately, to make the research
report complete in every sense.

4) Conciseness:




The research reports should be concise and brief enough to represent all the
information needed by the executives as they want the facts and results only. But
this feature of research report should not be compromised with the clarity and
completeness of the report. The report should be able to highlight the essential
points briefly without damaging its quality.

5) Comprehensibility and Readability:

Research report should be comprehensive and easily readable. There should be no
confusion in the language or grammar of the contents. Technical language or terms
should be avoided in the preparation of questionnaire. The language and content of
the report should be in such a way that it can be understood by everyone.

6) Reliability:

The information included in the research report should be reliable and valid. It is
also essential that all important facts should be included so that readers may
understand it easily. Researchers should prepare the report with special care such
that the erroneous information should not be included, as it confuses the readers.

7) Timelines:

The unique feature of research report is that it should be prepared within a
stipulated time. Timeframe is the crucial aspect of a report, as data included in the
report may become obsolete or irrelevant after certain period time.

8) Logical Content:

All the contents of a research report should be written in a logical way. None of
the information should be included without proper investigation and analysis.
There should be a sequence applied to all the components of report. The entire
report should be categorized into server parts containing district facts and
information and should facilitate the case to locate the concerned topic in a report.

9) Original Content:




The contents of a research report should be original and specific. The research
report should address some specific problem. The researcher should attempt to
provide a solution to the problem being addressed.

10) Free from Errors:

The report should not contain any errors such as spelling errors, missing data,
grammatical errors, incorrect calculations, etc. Researchers should ensure the
report to be error- free before presenting it finally.

11) Good Appearance:

Research reports should be well typed, neat and clean. It should maintain this
consistency throughout the report, to catch the attention of readers.
5.5 Characteristics of Writing an Effective Research Report

An effective research report possesses several key characteristics that contribute to
its quality and usefulness. Here are some important characteristics of an effective
research report:

1) Clear and concise:

An effective research report presents information in a clear and concise manner,
avoiding unnecessary jargon or complex language. The report should be easily
understandable to the intended audience.

2) Well-structured:

A good research report follows a logical structure, including sections such as an
introduction, literature review, methodology, results, discussion, and conclusion.
Each section should flow smoothly, and the report should have a coherent overall
structure.

3) Obijective and unbiased:

A research report should maintain objectivity and avoid bias in presenting the
findings and interpreting the results. The researcher should strive to present an
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unbiased analysis of the data and avoid personal opinions or preconceived notions.
4) Relevant and focused:

An effective research report is focused on the research question or objective and
presents information that is directly relevant to the study. It should avoid including
irrelevant details or information that does not contribute to the main findings.

5) Supported by evidence:

A strong research report provides evidence to support its claims and findings. This
includes referencing relevant literature, using appropriate research methods,
collecting reliable data, and presenting results with proper statistical analysis.

6) Comprehensive:

A good research report covers all essential aspects of the research, including
relevant background information, a thorough literature review, a detailed
methodology, comprehensive data analysis, and insightful conclusions. It should
leave no important gaps in the research process.

7) Well-documented:

An effective research report includes proper citations and references to
acknowledge the work of others and support its own findings. It should follow a
consistent citation style, such as APA or MLA, and provide a bibliography or
reference list.

8) Appropriate language and tone:

The language and tone used in a research report should be professional, objective,
and formal. It should maintain a balance between being technical enough to
convey the research accurately and accessible enough to be understood by the
intended audience.

9) Reliable and valid:




A good research report demonstrates the reliability and validity of the research
methods and findings. It includes information about the sample size, data
collection procedures, potential limitations, and measures taken to ensure the
validity of the results.

10) Well-presented:

The visual presentation of a research report is crucial. It should be well-formatted
with clear headings, subheadings, and an appropriate use of tables, graphs, or
figures to illustrate the data. The report should also be free from grammatical
errors and types.

5.6 LAYOUT OF THE REPORT:

Structure of a Report Pauline V. Young summarized the contents of a good
report as following:

Introduction
Clear cut statements as to the nature of the study
Aims
Sources of information
Scope of study
Brief statement of the working hypothesis which guided the study.

Explicit definitions of the units of study

Brief statements of techniques used in study:

l. Types of observations used and conditions under which observations were
made;

Il. Types of schedules formulated and conditions under which information
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was secured;

Il. Types of case history data secured, their sources, manner of
presentation, and preliminary analysis made;

V. Sampling procedures and conditions of selection and testing for
appropriateness, representativeness, and rate errors;

V. Statistical procedures, sources of statistical data conditions under which
they were obtained,;

VI. Types of scaling techniques used.

J Brief description of experimental treatment of data and techniques in
experiments.

J Major findings.
° Major conclusions reached about findings.
J Special remarks: Problems encountered in gathering the data,

classifying them, analyzing them;

Possible discrepancies in the data collected;

Il. Suggestions to subsequent investigators on same topics in same context.

Il. Bibliographical references found useful in study (with annotations).

V. Appendixes might include sample questionnaires, transcription sheets,
sample interviews and the like. A sound legal report must contain the following
parts. They are discussed in detail henceforth:

Preliminary:

In a legal report before the main content of the research report, certain preliminary
sections are to be added:

Title page: The title page is the cover of the report and the first thing that
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the targeted reader come in contact with. It indicates the main theme or the title of
the study. The title should be appropriate and attractive. The title page may also
contain the name of the researcher and date.

Il. Preface/ Acknowledgement: This may contain the acknowledgement to
all the people whom the writer is indebted for guidance and assistance.

1I. Foreword: The foreword involves a brief synopsis and importance of the
content.

V. Table of cases: Contains the list of cases cited within the report

V. List of abbreviations: Embodies all the abbreviations used in the report
subsequently with their full form

VI. Table of contents: This mentions the major division of the report and
their respective page numbers.

VII. Table of maps, diagrams, figures etc if required.

Main Body of the Report:

The main text provides the complete outline of the research report along with all
details. Title of the research study is repeated at the top of the first page of the
main text and then follows the

other details on pages numbered consecutively, beginning with the second page.
Each main section of the report should begin on a new page5. The main text of the
report should have the following sections:

l. Introduction: The purpose of an introduction is to give a background so as
to make clear to the reader why the problem was considered worth investigating.

Il. Methodology: This represents the research design and method used in
carrying out the research. It should give exact meaning of measurements or terms
or variables used, selection of sampling, universe selected, tools of data collection,
hypothesis etc.
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Il. Review of literature: Here the report writer assesses the important and
relevant already existing literature on the problem. The rationale of the review is to
develop upon the conceptual framework and background of research which will
become the source for formulation of the hypothesis.

V. Analysis and interpretation: This is the most crucial part of the report. In
it the data which has been collected is processed, analyzed and interpreted and
various generalizations and inferences are drawn. There must be clarity and
continuity in the presentation of the text and result.

V. Findings and recommendations: A detailed presentation of the findings of
the study, with supporting data in the form of tables and charts together with a
validation of results, is the next step in writing the main text of the report. This
generally comprises the main body of the report extending over several chapters.
All relevant results must find a place in the report. Toward the end of the main
text, the researcher should again put down the results of his research clearly and
precisely. He should, state the implications that flow from the results of the study.
It should then state the recommendations.

VI. Conclusion/ summary: The main text of the report must end with a
summary of the report or the conclusions drawn from the findings.

References

o Appendices should also be enlisted in respect of all technical data such as
questionnaires, sample information, mathematical derivations and the like ones. A
single appendix should be headed APPENDIX and centered on the page in capitals
without punctuation and three single spaces below the heading. Each appendix is
numbered and started on a new page. Appendices should be listed in the table of
contents together with page numbers.

o Appendices may be placed between the final chapter and the bibliography
or immediately after bibliography. At the end of a legal research report, all the
consulted sources of data whether primary or secondary, reference books, articles,
reports, unpublished material etc must be listed in a bibliography. The purpose of a
bibliography is to provide cross reference and authenticity to the report. It should
be in alphabetical order.
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J The style of writing the bibliography depends upon whether there is
already a prescribed form (as in the case of a dissertation and thesis) or the
researcher can adopt any style. Some of the common ones are the bluebook and
OSCOLA. Following are some of the common rules followed while writing the
bibliography. They may be further read in THE BLUEBOOK: A uniform system
of citation.

For an authored book:
By a single author:

Jain M.P., Indian constitutional law, Nagpur, LexisNexis Butterworth’s Wadhwa,
2011

By two authors:

Goode W.G & P.K, Hatt, Methods in Social Research, New York, Mc Graw-Hlill,
1952.

By more than two authors:

Stanely, William O, et. al., Social Foundations of Education; New York,the
Dryden Press Inc, 1956.

By a woman author:

Pauline V. Young, Scientific Social Surveys and Research; New Delhi, Prentice
Hall of India Pvt Ltd, 1984.

For an article

Sujatha V, & Abraham L., Medicine, State and Society, Economic and
Political Weekly Vol XLIV (16) (April 2009), p.35-43., available at
http://www.epw.in(Last visited on Jan 3rd, 2013).

For unpublished works




Pandey, S.K., An analysis of the tribal laws of India, unpublished doctoral
thesis, Punjab University, Patiala, 2008.

For citation of case laws
Kesavnanda Bharati v. State of Kerala, AIR 1962 SC 933
For websites

Information Technology Act 2000, India, available at: http://www.mit.gov.in/itbill.
asp (Visited on July 29, 2003).

Proof Reading of The Final Draft of The Research Report

After the final report is ready, it is imperative to read each page carefully. The
typing errors are best detected by this method. All corrections must be made after
checking not only sentences but also formatting, spaces, spellings, grammar,
symbols and numbering used. Once all has been proof read, the researcher should
only then move ahead with printing and submission of the research report.

Precautions in Report Writing

Writing a research report is a form of communication to the readers the research
findings in the most crisp and attractive manner. Following are certain precautions
which the researcher must bear in mind while writing the report:

i. Length of the report: The length of a report varies depending upon the
nature and type of report. However, the researcher must keep in mind that the
report must not be too long otherwise the readers may lose interest in it.

il. Report must be interesting and engaging the style and language of the
report must be simple yet able to maintain the interest of the readers.

il. Diagrammatic representations Graphs, charts, tables must be used to
represent various findings so that the reader is able to quickly discern them.

V. Pre-planning of the report keeping the objectives of the research in mind,
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the researcher must pre plan the layout and the structure of the report for it to be in
accordance with the nature, scope and findings of the research.

V. Grammatically sound the report must be free from grammatical and
punctuation errors. All footnotes, abbreviations etc must be clearly mentioned.

Vi Maintain logical flow throughout the report It is necessary for the clarity
and better communication of the report that there must be logical flow of the
subject matter in the report without which it will be difficult for the readers to
decipher it.

Vii. Must be original every report must strive to be as original in its research
findings, style of presentations and knowledge building. This contributes greatly to
the further researcher work in the same field.

Vil Mention future implications of the report Towards the end of the report,
the researcher must mention the future implications of the said work like in the
policy implementation, jurisprudential contribution etc.

iX. Bibliography must be comprehensive Exhaustive bibliography must be
mentioned at the end of the report.

X. Objectives, nature, techniques and limitations stated In the introduction
part of the report, the researcher must mention the objectives, scope, nature,
techniques, tools as well as limitations of the research conducted. This makes the
report more wholesome and accurate.

Conclusion

As mentioned above the entire research process culminates into report which
communicates to the readers the research conducted by the investigator. The form
of research varies depending upon the nature and field of research. In this module
we have discussed the most basic components of a legal research report along with
how the report must be made with certain point kept in the mind while doing the
research as well as writing the final report. A legal report must be simple, coherent
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as well as adequately justify the area of research and the findings of the
researcher.Norms of using charts, index, tables, appendix and bibliography:

7 Basic Rules for Making Charts and Graphs:
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Charts and graphs have found their way into news, presentations, and comics,
with users from art to design to statistics. The design principles for these data
graphics will vary depending on what you’re using it for. Making something for a
presentation? You’ll want to keep it extremely simple and avoid using a lot of text.
Designing a graphic for a newspaper? You’ll have to deal with size constraints and
try to explain the important parts of your graphic.

However, whatever you’re making your charts and graphs for, whether it be for a
report, an info graphic online, or a piece of data art, there are a few basic rules that
you should follow.

There’s wiggle room with all of them, and you should think of what follows as
more of a framework than a hard set of rules, but this is a good place to start for
those just getting into data graphics.

Check the data




This should be obvious. Data forms the foundation of charts and graphs. If your
data is weak, your graph is weak, so make sure it makes sense. Start with some
simple graphs to see if there are any outliers or weird spikes. Verify anything that
doesn’t make sense. You might be surprised how many data entry typos you find
in the spreadsheets people send you.

Explain encodings
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Maybe you use a color scale to indicate magnitude or the size of a square to
represent values. Maybe it’s a combination of both. Explain what these encodings
are supposed to indicate, and don’t assume the reader knows what everything
means. Most likely he doesn’t.

You can provide explanations in a variety of ways, but the most common are
providing a legend, directly labeling shapes, or describing your graphic in a lead-in
paragraph.

Without your pointers, it’s a guessing game for the reader.

Label axes




Oh look, what fine gridlines you have there. Without labels or any explanation,
they’re just decoration. Label your axes so that readers know what scale points are
plotted on. Is it logarithmic, incremental, exponential, or per 100 flushing toilets?
Without axis labels, | always assume it’s that last one. Also, in most cases, you’ll
want your value axis to start at zero.

Include units
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Include some units while you’re at it. If you just leave it with naked numbers, it
could mean anything from a percentage, to a volume, to the number of chickens
that crossed the road. Again, you want to eliminate the need for any guesswork
from the reader.

Keep your geometry in check

If your geometry is wrong, this will be the first thing people call you on, especially
if you use bubble size to indicate a numeric value, so you better get it right. You’ll
also probably have the pleasure of seeing your work highlighted negatively on
some nerdy blog.
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Here’s how it works. Size circles and other two-dimensional shapes by area, unless
it’s a bar graph or something like that. When you size circles by diameter, you end
up with circles that are way out of proportion, and that’s a bad thing.

Include your sources
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This should go without saying. Always include where the data is from. You can
put it directly in a graphic, or if it’s part of an article, the source can be specified in
the copy. This does a couple of things. First, it makes your graphic more reputable,
and second, those who are interested can dig deeper or fact check.

Consider your audience

Finally, like I said already, take into account who and what your graphs and charts
are for, and design accordingly. You might design a graphic to be super-detailed
for a poster that people can stare at for hours. But if it’s for a presentation, you
should keep the words to a minimum.

You should probably also avoid Comic Sans, but that’s your call.In the end, all of
these rules can be broken for specific cases, and you’ll learn where you can bend
with practice. By no means are these rules absolute. To put it simply: tell your
story clearly and communicate the data accurately. Do that, and you’ll be alright.




5.7 Tables and Figures

Tables and figures are an integral part of a well-written scientific paper. The bulk
of the detailed information in a paper is typically presented in its tables. Many of
the descriptions and basic concepts, key natural trends, key discoveries, and some
of the conclusions are presented in figures. As you prepare your article, consider
whether a figure or a table is more appropriate.

. If the text is crowded with detail, especially quantitative detail, consider
creating a table. Do not overload the text with information that could be presented
better in a table.

. Consolidate similar information into one table to let the reader
compare easily so that the reader does not have to search for related information.

. If a table has only a few rows and columns, try stating the findings
in a few sentences. Information in small tables can often be presented better in
the text.

. Decide whether a difficult prose explanation could be better described with
a figure.

. Does your figure show more than could be said in a few well-chosen
words? A figure is not always better.

Both tables and figures are used to support conclusions or illustrate concepts, but
they have essential differences in purpose. Tables present numbers for comparison
with other numbers or summarize or define concepts, terms, or other details of a
study. Graphs reveal trends or delineate selected features. Sometimes the two
purposes overlap, but they rarely substitute for one another. Data presented in
tables should not be duplicated in graphs, and vice versa. Readers often study
tables and figures before they read the text. Therefore, each table and figure should
stand alone, complete and informative in itself.

TABLES

Tables are often used for reporting extensive numerical data in an organized
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manner. They should be self-explanatory. Number the tables in the order in which
they are cited in the text. Guidelines for Preparing Tables follow these guidelines
to ensure that your tables will be prepared efficiently and accurately for
typesetting, with little chance of introduced errors.

¢ Use Microsoft Word's table feature when creating a table. That is, the table that
you create should have defined cells.

e DO NOT create tables by using the space bar and/ or tab keys. Do not submit
tables in Microsoft Excel.

e Do not use the enter key within the body of the table. Instead, separate data
horizontally with a new row. ¢ Do not insert blank columns or rows.

o Asterisks or letters next to values indicating statistical significance should appear
in the same cell as the value, not an adjacent cell (i.e., they should not have their
own column).

) Spell out abbreviations at first mention in tables, even if they have

already been defined in the text. The reader should be able to understand the table

content without referring back to the text.

. To highlight individual values in tables, you may use boldface type, italic

type, or underlining. Any highlighting must have a supplemental note of

explanation; attach the note symbol to the first value that is so highlighted. Do not
use color or shading.

FIGURES

Figures are often the best means of presenting scientific data. Poorly rendered
figures or figures that merely repeat information given in the text, however, can
confuse the reader or clutter the manuscript; thus, each figure should serve its
purpose well or be omitted. Figures encompass at least four substantially different
kinds of illustrations in black and white, shades of gray, color, or some
combination:

Graphs (line, bar, pie, etc.).
Line drawings or maps.
Photographs and micrographs.

Animated illustrations, which are shown in stop-motion frames.




Line or bar graphs are the most common figures in ASA, CSSA, and SSSA
journals, followed by line drawings, micrographs, and standard photographs. Color
may be used at no extra charge for online publications. Consult the editor of the
publication to which you are submitting for information on requirements and costs
for color figures for print publications. See section below regarding accessibility
and color figures. Graphs and charts improve the general presentation of a
technical publication by reporting data in an easily comprehensible manner. They
are generally used to show trends rather than the detailed information in a table.
The style of the graphs and charts and the size and appearance of letters and
numbers should be consistent within a paper. Whenever possible, figures should be
horizontal. This format takes up less space in the article. Do not draw a box around
line-art figures. Multipanel figures should be labeled (uppercase, A, B, C, etc.; or
lowercase a, b, c, etc.) and combined into one file. APPENDIX

What is an appendix in a research paper?
The definition of this term is simple.

An appendix is an academic work section that contains additional information
(statistics, references, tables, figures, etc.) that cannot be included in the main text.

This component is usually placed after the reference list at the end of a research
paper or dissertation. The purpose of this text component is to provide additional
information that may need to be explained fully in the main body. It’s a useful tool
for giving context and clarity to the reader about the subject matter analyzed in the

paper.

The length of an appendix can vary depending on the type of research, the amount
of data collected, and the academic institution’s requirements. Generally, it should
be as long as necessary to provide important and relevant information to
support arguments and answer the research question. This element should not be
too long or contain irrelevant data, as it can distract the audience. Usually, the
appendix doesn’t exceed 10-15% of the total research pages.

Bibliographies

Bibliographies provide the reader with a complete list of sources used in a research
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essay. Occasionally you may be asked to submit an annotated bibliography. This
means that each bibliographic entry is accompanied by a description of the source
and its relevance to your essay. Few bibliographies are annotated. When compiling
your bibliography, please follow these guidelines:

° The bibliography is located on the last page(s) of

the essay, following endnotes, if used.

° Always start your bibliography on a new page.

° List bibliographic entries in alphabetical order, according to the author’s
surname. When listing multiple works by one author, alphabetize according to
title.

o Separate alphabetized entries into the following categories if used:
Archival sources, Primary sources and Secondary sources.

° If you have used more than one article or primary source published in a
single volume, provide individual bibliographic entries for each article. In the case
of a primary source collection in which the documents are very short (for example,
a collection of brief letters) and you used a lot of them, it is acceptable to provide
one entry for the book as a whole.

° Unless instructed otherwise, list only works cited. Do not list all the

works you consulted for your project, but did not cite. Listing all works consulted
is considered padding and is frowned upon by scholars.
° Make sure your bibliographic format is consistent within each essay.

Avoiding Plagiarism

If you have any doubt about whether or not to cite something, cite it. Your
instructor will be much happier to discuss the issue of too many footnotes or
endnotes than failing to provide any. A first-year research essay that is 8-10
double-spaced pages in length or roughly 1500-2000 words will likely have 25-50
footnotes or endnotes. This is not an exact science and these numbers are only a
guideline. The consequences of failing to provide sufficient and accurate notes can
range from a greatly reduced grade on your essay to institutional expulsion and a
permanent record on your transcripts if you have been convicted of the offence on
a previous occasion in your academic career.

Remember that your instructors are excellent readers and writers. They will
recognize changes in voice or discrepancies in documentation that indicate

plagiarism, and have a variety of search engines and plagiarism-detection
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tools available to the help them identify it. Fake notes will
guarantee a zero on your essay and a plagiarism report on file in the Dean’s office.

We recommend that you insert notes as you write, rather than leaving them until
the end of the writing process. You will be less likely to lose track of your sources
by following this best practice.

Bibliography Examples
When citing books, provide the following general categories of information:

Author’s last name, first name. Book title. Additional information. City of
publication: Publishing company, publication date.

Entries illustrating variations on this format are listed below.
Book by One Author

1. Boorstin, Daniel J. The Creators: A History of the Heroes of the
Imagination. New York: Random, 1992,

Two or More Books by the Same Author

2. Garreau, Joel. Edge City: Life onthe New Frontier. New York: Doubleday,
1991.

The Nine Nations of North America. Boston: Houghton, 1981.
A Book by Two or Three Authors

4, Atwan, Robert, Donald McQuade, and John W. Wright. Edsels,
Luckies, and Frigidaires: Advertising the American Way. New York: Dell, 1979.

Website Citations:

When citing information from Internet sources, provide the following general
categories of information:




Author’s Last Name, first name. “Article title” or Book title. Publication
information for Any printed version. Or subject line of forum or discussion group.
Indication of online posting or home page. Title of electronic journal. Date of
electronic publication. Page numbers or the numbers of paragraphs or sections.
Name of institution or organization sponsoring website. Date of access to the
source.

Sample Bibliography: MLA

The basic format for a book citation requires listing the author's name, the title of
the book, the publisher's name, and the date of publication. Edited books, when
cited in full, will list the editor's name instead of an author’s name.
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