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1
RESEARCH

1.0. After going through this chapter you will be able to

understand the following features:

1.1 Objectives

1.2 Introduction

1.3 Subject Discussion

1.4 Meaning of Research

1.5 Objective of Research

1.6 Structure of Research

1.7 Significance of Research

1.8 Motivation of Research

1.9 Utility of Research

1.10 Ethical Consideration in Research

1.11 Plagiarism

1.12 Types of Research

1.13 Issues and Problems in Research

1.14 Summary

1.15 Check Your Progress/Exercise

1.16 Answers to the Self Learning Questions

1.17 Technical Words and Their Meaning

1.18 Task

1.19 References for Further Study

1.1. OBJECTIVES

By the end of this unit you will be able to:

 Understand the meaning, objective, structure, significance,
motivation, utility of research

 Discuss ethical consideration in research

 Learn about plagiarism

 Understand types of research

 Discuss issues and problems in research
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1.2. INTRODUCTION

In this unit we will learn what is meant by research at first.

Objective, structure, significance, motivation, utility of research all

will be discussed one by one. We will also evaluate the ethical

consideration in research. Next in queue, stands plagiarism. After

that, in the latter part of this unit types of research along with issues

and problems in research will be discussed.

1.3. SUBJECT-DISCUSSION

Research occupies a fundamental part in most professions

and refers to a search for knowledge. It is a scientific and

systematic way of thinking and search for relevant information on a

specific topic. According to the Advanced Learner’s Dictionary of

Current English the meaning of research is “a careful investigation

or inquiry especially through search for new facts in any branch of

knowledge.” Research objectives describe what we expect to

achieve by a project. Researchers find out cause and effect

relationship between variables and these hypotheses formulated by

researchers could be tested in another piece of research.

Systematic method of finding solution to problem is an important

objective of research. To discover the truth and fact, to know old

conclusions with new data, to find new conclusion with old data, to

reach more conclusions from available data, to explain unexplained

horizon of knowledge, to put forward an entirely new theory, to

study and resolve contradiction in the area of a study etc. are a few

objectives of research. Furthermore significance of research lies in

gathering necessary information particularly in field of one’s work. It

is very difficult for the researchers to explain the significance of

their novel work to others. It may turn out equally tough as carrying

out experimental studies. Hence researchers require giving much

attention to explain the significance of their work. Research

structure is basically an outline of the work and most research

projects share the same general structure. We may say that the

design of any research project must be made in such a way that

considerable attention is given on the research methods and the

proposed data analysis.
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1.4. MEANING OF RESEARCH

Research in simple words means search for knowledge. It is

said research is a scientific and systematic search for pertinent

information on a specific topic. In fact, research is an art of scientific

investigation. Some people consider research as a movement, a

movement from the known to the unknown. It is actually a voyage

of discovery. Research is an academic activity. Research is often

referred to as ‘scientific inquiry’ into a specific problem or

situation because the search for facts needs to be undertaken

systematically and not arbitrarily.

William C. Emory in the book ‘Business Research Methods’ defines

“research is any organized inquiry designed and carried out to

provide information for solving a problem.”

The Webster’s Dictionary states “research is a careful critical

inquiry or examination in seeking facts or principles; diligent

investigation in order to ascertain something.”

V. Clover and H. Balsley define “research is the process of

systematically obtaining accurate answers to significant and

pertinent questions by the use of scientific method for

gathering and interpreting information.”

James Black and Dean Champion state “scientific research

consists of obtaining information through empirical

observation that can be used for the systematic development

of logically related propositions attempting to establish causal

relations among variables.”

Research is a systematic inquiry that investigates

hypotheses, suggests new interpretations of data or texts, and

poses new questions for future research to explore. Research is

conducted to develop and evaluate concepts and theories. Basic

research attempts to expand the limits of knowledge. It does not

spontaneously bring out solutions to a particular, pragmatic

problem, but it had been said that there is nothing as practical as a

good theory.

1.5. OBJECTIVE OF RESEARCH

An objective of research is considered as one of the

important elements for conducting research in any field as it helps
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in determining the possibility of carrying out the study. Objective of

research are as follows:

I. To gain familiarity with a phenomenon to achieve new ideas.

This is called exploratory or formulative research.

II. To portray the characteristics of the particular individual or a

group. This is known as descriptive research.

III. To find out the frequency with which something occurs. This is

known as diagnostic research.

IV. Testing a hypothesis is known as hypothesis testing research.

1.6. STRUCTURE OF RESEARCH

The structure of a research paper comprises three core

parts, namely introduction, body and discussion. It includes major

findings followed by brief discussion on future perspectives and

application of present work to other disciplines. A key feature of

structure of a research is that they have several sections. The use

of these sections makes it easy for the reader to jump straight to

the information they need.

1. Formulating the research problem

2. Extensive literature survey

3. Development of hypothesis.

4. Preparation of research design

5. Collection of data.

6. Analysis of the data

7. Testing hypothesis

8. Interpretation

9. Preparation of the report of the thesis

1. Formulating The Research Problem: There are two types

of research problems. One is related to nature and the other is

related to relationship between variables. In the beginning the

researcher should find out the problems which he wants to study.

The best way of understanding the problem is to discuss with one’s

own colleague or with someone who is an expert in this field. The

researcher can also take help from the research guide.

2. Extensive Literature Survey: Once the problem is

formulated, a brief summary of it should be written down. The

researcher should undertake extensive literature survey connected
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with the problems. He has to visit good libraries and see the

journals, books and reports.

3. Development of Hypothesis: After extensive literature

survey the researcher should state in clear terms the hypothesis of

the study. The hypothesis should be very specific. The role of the

hypothesis is to guide the researcher and keep him on the right

track.

4. Preparation of Research Design: After the research

problem has been formulated it is required to prepare a research

design. The researcher has to provide a structure within which the

research would be conducted. The research design will provide the

approximate time and money required to conduct the research. A

research design needs to be very flexible so that it will provide

opportunity for considering different aspects of the problem. In the

research design the researcher should mention the method of

obtaining information, amount of man power required and definitely

the time and the cost.

5. Collection of the Data: Data collection is an important part

of the research. There are several ways of collecting the data.

Primary data is mainly collected through experiment or through

survey. In the case of survey the data can be collected in the

following ways.

a. By observation

b. Through personal interview

c. Through telephonic interview

d. By mailing of questionnaires

e. Through schedules

6. Analysis of Data: After the data has been collected the

researchers needs to analyze them. For analysis of data the

researcher need to carry on coding, tabulation and use statistical

techniques.

7. Testing of Hypothesis: After analysis of the data the

researcher is in the position to test the hypothesis. Various tests

such as chi – square test, t – test, f –test etc. are developed by the

statisticians.

8. Interpretation: After the hypothesis is tested the researcher

can arrive at generalization and build a theory.
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9. Preparation of the Report of the Thesis: Finally the

researcher has to prepare a report of what has been done by them.

The report should contain the following points.

a. Introduction

b. Main report

c. Summary of findings

d. Conclusion

At the end of the report there should be a bibliography that is the

list of books, journals, report etc. which are consulted. The report

should be written in simple language and the information projected

should be clear.

1.7. SIGNIFICANCE OF RESEARCH

The term significance when related to research has a very

specific role. Significance refers to the level of certainty in the

results of a study. In the field of business the government has

focused on the use of research in solving operational problems.

Research provides the basis for all government policies. Decision

making may not be a part of research, but research certainly helps

the policy makers in making decisions. Research is necessary for

allocation of nation’s resources. Research has a special

significance in solving various operational and planning problems of

business and industry. Research is very important for social

scientists for studying social relationship and also to find out

answers of various social problems. Thus we can say research is

the fountain of knowledge and also an important source of

providing guide lines for solving different business, governmental

and social problems.

1.8. MOTIVATION IN RESEARCH

Motivation in research is very important. The motivation in

research may be in the following areas.

a. Desire to get research degree along with benefits.

b. Desire to face the challenges in solving unsolved problems.

c. Desire to get intellectual joy of doing some creative work.

d. Desire to be of service to society.

e. Desire to get respect in the society.
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The above are only some of the motives. There are many

more factors like employment conditions, curiosity about new

things, social thinking and many more.

1.9. UTILITY IN RESEARCH

Utility of research has been a topic for serious consideration

for several years. Research serves people’s needs and brings in

development in the country. Hence every government is spending a

huge sum of their revenue in research. Research provides large

amount of knowledge. Historically developing world lacked access

to up-to-date scientific research. Knowledge gathered from these

researches has bridged this gap. It is through research local

problems can be solved by local means. There are many

researches that address practical problems and have wide utility.

Research supports policy formulation. Research has been very

beneficial for poverty reduction. Health resources have helped to

eradicate many diseases for example tuberculosis has almost

disappeared from the developed world. Approximately strategic

research should be promoted which brings an overall growth.

1.10. ETHICAL CONSIDERATION IN RESEARCH

Ethical consideration forms an important part in research.

Ethical norms provide the aims and goals of research and apply to

people who conduct research. In research falsifying or

misrepresenting the research data is unethical. Research requires

a great deal of cooperation and coordination among different

people in different disciplines and institutions. In a research, the

value of collaborative work should be highlighted there should be

trust, accountability, mutual respect and fairness. Plagiarism should

be avoided. The researcher should always be accountable to the

public. Some of the ethical principal of considerations which should

be followed in research is:

1. Honesty

2. Objectivity

3. Integrity

4. Carefulness

5. Openness

6. Respect for intellectual people

7. Confidentiality
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8. Responsible publication

9. Respect for collogues

10. Social responses

11. Competences

12. Legality

13. Animal care

14. Human subject protection

Generally in research we cannot do the following things:

1. Publish the same paper in two different journals without telling

the editor.

2. Including colleagues as a co author even though he did not

make any serious contribution to the paper.

3. Discussing with your colleagues the confidential data of your

paper.

4. Using inappropriate statistical techniques to enhance significant

of your research

5. Conducting a review of the literature that fails to acknowledge

the contribution of other people.

6. Failing to maintain the research data and many more.

1.11. PLAGIARISM

Plagiarism is considered as the most unacceptable

behaviour in the field of research. Plagiarism is appropriation of

another’s work, ideas, methods, results or words without having

official permission or approval. Here acknowledgement of the

source and original author is found absent. In recent years the

prevalence of plagiarism has been increasing. The rich information

that could be accessed at our fingertips through the internet facility

may be considered as one of the finer reasons behind this. When

the researchers are in the rat race to increase the number of

publications as a credit of their own, this easy access has made the

copy and paste technique to become more widely used. As a result

many ideas, words and works of others mingle easily into one’s

own research work.

There are various types of plagiarism. The most well known

and the most common type of plagiarism is “copying” If someone

copies some ones work and puts it in his/her name that means it is
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plagiarism. There is another concept known as “Patch work

Plagiarism” this occurs when only some phrases from the original

source are out and puts in his/her name. the third type is

“Paraphrasing plagiarism” here another’s work is summarized

without citing the source in this type the words are changed a little

but the authors thoughts are retained. The fourth type of plagiarism

is called “Unintentional plagiarism” it occurs when the writer

incorrectly quotes or incorrectly cites a source.

Avoiding plagiarism is very simple we need to be honest and

give credit to others. We should always acknowledge the author of

the original work one should use own work as far as possible.

1.12. TYPES OF RESEARCH

There are a variety of research methods. This may be

classified into several categories according to the nature and

purpose of the study and other attributes. The researcher is

expected to specify and discuss the type of his research according

to the following classifications.

1. Descriptive Research: It is the fact finding investigation.

2. Analytical Research: It is concerned with testing hypothesis.

3. Applied Research or Action Research: It aims at solving specific

problems. It aims at establishing policy programs that will help

to improve social life.

4. Fundamental Research: It is also known as basic or pure

research.

5. Quantitative Research: This research is based on statistical

analysis.

6. Qualitative Research: This research aims at exploration of the

social world.

7. Conceptual Research: It is used by the philosophers and

thinkers to develop new concept.

8. Empirical Research: This research is a data based research

which only depends on experience and observation.

9. One time research: This research is carried on for a single time

period.

10.Longitudinal research: This research is carried on over several

time periods.
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11.Diagnostic Research: It is called clinical research this research

aims at identifying the cause of the problem and finding a

solution to it.

12.Experimental Research: It is commonly used in sciences like

physics, chemistry, biology and medicines.

13.Historical research: This research studies of the past records.

14.Exploratory Research: It aims at gaining information about an

issue in hand.

15.Basic Research: This research is carried on for the purpose of

gaining knowledge.

16.Cross section research: It involves the study of many cases at

one point.

17.Theory testing research: It aims at testing the validity of a

theory.

18.Theory building research: It establishes and formulates theories

1.13. ISSUES AND PROBLEMS IN RESEARCH

There are several problems in research. The lack of

scientific training in the methodology of research is a major

problem. Competent researches are lacking and many a times

research has become merely a cut and paste activity. The

systematic approach is lacking. There is very less coordination

between education and industries. There should be university –

industry interaction programs. Many a times the industrial and

business units do not have proper confidence on the materials

supplied by the researcher. Research studies are often overlapping

which should be avoided. There should be a proper code of

conduct for researchers. Library management new acts and rules of

research should be available to the researchers.

1.14. SUMMARY

Finally, we have come to a conclusion of our unit of

familiarizing you with the meaning of research. Research is a

movement from known to unknown. Commonly speaking it refers to

the search for knowledge. Research is actually an act of studying

something carefully and extensively in order to attain deep

knowledge in the same. The objective of research is to find out
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answers to innumerable query or discover the hidden truth through

the application of scientific procedures. Nevertheless each research

study has its own specific purpose. There are many types of

research also. This may be classified into several categories

according to the nature and purpose of the study and other

attributes. Descriptive Research, Analytical Research, Applied

Research and Fundamental Research are a few of them. Increased

amount of research makes progress of a country possible. If a

researcher wants his researches to be a successful one he should

be careful about his investigation. To qualify as research, the

process must have certain characteristics such as, it must, as far as

possible, be controlled, rigorous, systematic, valid and verifiable,

empirical and critical.

In recent years the prevalence of plagiarism has been

increasing. It may be attributed to internet facility. Hence many

ideas and works of others mingle easily into someone else’s own

research work.

1.15. CHECK YOUR PROGRESS/ EXERCISE

1. True False

a. Research refers to a search for knowledge.

b. Research provides the basis for all government policies.

c. Research is unable to solve any operational and planning

problems of business and industry.

d. In the research design the researcher should mention the

method of obtaining information and amount of money only

required.

e. For analysis of data the researcher need to carry on coding,

tabulation and use statistical techniques.

2. Fill in the blanks

a. Research is often referred to as ‘____________ inquiry’.

b. Testing a _____________ is known as hypothesis testing
research.

c. ________________ of a research refers to the level of certainty
in the results of a study.

d. __________ Research means a data based research which
only depends on experience and observation.

e. Historical research the _____ records.
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3. Multiple choice question

a. Research is conducted
i. to develop and evaluate concepts of determinism.
ii. to monitor the progress of tourism.
iii. to develop and evaluate concepts and theories.

b. Exploratory or formulative research is
i. gaining familiarity with a phenomenon to achieve new ideas.
ii. testing a hypothesis.
iii. finding out the frequency with which something occurs.

c. Research is necessary for allocation
i. of nation’s resources.
ii. of chocolates for children.
iii. of hospitality.

d. The role of the hypothesis is to
i. guides the teachers and keeps them busy.
ii. guide the researcher and keep him on the right track.
iii. guide the hotelier and teach him how to cook.

e. In the case of survey the data can be collected in the
following ways:

i. by observation, through chi – square test, t – test, f –test.
ii. by coding, tabulation and statistical techniques
iii. by observation, through personal interview, through

telephonic interview

4. Answers the following Questions

1. What do you understand by the term research?

2. What are the objectives of research?

3. What is the significance of research?

4. Write a short note on:

a. structure of research.

b. types of research

c. plagiarism

5. State the motivation of research.

6. Describe utility of research.

7. What is meant by ethical consideration in research?

8. Are there issues and problems in research? Justify your
answer.
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1.16. ANSWERS TO THE SELF LEARNING

QUESTIONS.

1. a.true

2. b. true

1. c. false, Research has a special significance in solving various

operational and planning problems of business and industry.

1. d. false, In the research design the researcher should mention

the method of obtaining information, amount of man power required

and definitely the time and the cost.

1.e.true

2.a. scientific

2.b. hypothesis

2.c. Significance

2.d. Empirical

2.e. past

3.a.iii.

3.b.i

3.c.i.

3.d.ii

3.e.iii

1.17. TECHNICAL WORDS:

1. Research- the systematic investigation into and study of

materials and sources in order to establish facts and reach

new conclusions

2. Hypothesis- a supposition or proposed explanation made

on the basis of limited evidence as a starting point for further

investigation
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3. Chi–Square Test- a statistical method assessing the

goodness of fit between a set of observed values and those

expected theoretically.

4. T-Test- it is an analysis of two populations means through

the use of statistical examination

5. F-Test- it is any statistical test in which the test statistic has

an F-distribution under the null hypothesis

1.18. TASK

1. In a chart draw a column and compare different type of

research.

1.19. REFERENCES FOR FURTHER STUDY

1. Research Methodology Practice – P. Philominathan – Shri

A.V.V.M. Pushpam College – Poondi –Thanjavar

2. Research Methodology – Methods & Techniques 2 ed,

Kothari C. R. –Vishwa Prakashan – New Delhi 1990.

3. An Introduction to Research Procedure in Social Sciences –

Gopal M. A. – Asia Publishing House - Bombay

4. Ackoff, Russell L., The Design of Social Research, Chicago:

University of Chicago Press, 1961.

5. Ackoff, Russell L., Scientific Method, New York: John Wiley

& Sons, 1962.

6. Allen, T. Harrell, New Methods in Social Science Research,

New York: Praeger Publishers, 1978.

7. Anderson, H.H., and Anderson, G.L., An Introduction to

Projective Techniques and Other Devices for

8. Understanding the Dynamics of Human Behaviour, New

York: Prentice Hall, 1951.
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2

RESEARCH METHODOLOGY

2.0. After going through this chapter you will be able to
understand the following features:

2.1 Objectives

2.2 Introduction

2.3 Subject Discussion

2.4 Meaning of research methodology

2.5 Stages in scientific research processes

2.6 Identification, selection and formulation of research problems

2.7 Review of literature

2.8 Hypotheses

2.9 Research design

2.10 Sample design

2.11 Qualitative research and Quantitative research

2.12 Summary

2.13 Check Your Progress/Exercise

2.14 Answers to the Self Learning Questions

2.15 Technical Words and Their Meaning

2.16 Task

2.17 References for Further Study

2.1. OBJECTIVES

By the end of this unit you will be able to:

 Understand the Meaning of research methodology

 Discuss Stages in scientific research processes

 Learn Identification and selection of research problems

 Discuss Formulation and selection of research problems

 Learn Review of literature

 Discuss Hypotheses

 Understand Research design
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 Understand Sample design

 Learn Qualitative research

 Learn Quantitative research

2.2. INTRODUCTION

In the previous unit we have learnt what is meant by
research, its objective, structure, significance, motivation, and
utility. Evaluation of the ethical consideration in research has also
been studied along with plagiarism. In this unit at first we will
discuss what is meant by research methodology. Stages in
scientific research processes will also be in our discussion. After
this we will learn about the identification, selection and formulation
of research problems. This will be followed by the discussion on
Review of literature, Hypotheses, Research design and Sample
design. In the latter part of his unit there will be an elaborate
discussion on Qualitative research and Quantitative research.

2.3. SUBJECT-DISCUSSION

We know that the purpose of research is to discover
answers to questions through the application of scientific
procedure. It is a systematic, formal and intensive effort of carrying
on the scientific method of analysis to gain new knowledge.
Research is directed towards the solution of a problem hence
requires expertise. There are a few numbers of steps of the
research process. An extremely important feature of research is the
use of appropriate methods. The methods and procedures are
chosen based on the quantitative or qualitative distinction.
Furthermore it identifies gaps in knowledge, verifies what is already
known. Research methodology helps in identification of past errors
and limitations which enables the researchers to expand the
reasons behind selecting a particular research question. The steps
that cover the total range of a research procedure, from problem
formulation to writing a research report have been discussed in the
following unit.

2.4. MEANING OF RESEARCH METHODOLOGY:

Research methodology is a way to solve the research
problem systematically. It is a study about how research is done
scientifically. In research methodology we follow various steps that
are adopted by a researcher in studying his research problem along
with the logic behind them. It is necessary for the researcher to
know not only the research methods but also the methodology. In
fact the scope of research methodology is much more than that of
research methods.
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2.5. STAGES IN SCIENTIFIC RESEARCH PROCESS:

Scientific research is the application of the scientific method
to investigate any relationships amongst natural phenomena or to
solve a technical or medical problem. It is a process for
experimentation that is used to explore observations and answer
questions. Scientific research involves a systematic process that
focuses on being objective and gathering a multitude of information
for analysis so that the researcher can come to a conclusion. This
process is used in all researches. Even though there are a series of
steps, the new information or thinking might cause a scientist to
back up and repeat steps at any point during the process. There
are eight stages in scientific research process.

Step 1: Identify the Problem

The first step in the process is to identify a problem or
develop a research question.

Step 2: Review the Literature

After identifying the problem, the researcher must learn more
about the topic under investigation. To do this, the researcher must
review the literature related to the research problem. For this
purpose academic journals, conference and Government reports
and library must be studied. This step provides foundational
knowledge about the problem area. The review of literature also
educates the researcher about what studies have been conducted
in the past, how these studies were conducted, and the conclusions
in the problem area.

Step 3: Clarify the Problem

Many times the initial problem identified in the first step of
the process is too large or broad in scope. In step three of the
process, the researcher clarifies the problem and narrows the
scope of the study. This can only be done after the literature has
been reviewed. The knowledge gained through the review of
literature guides the researcher in clarifying and narrowing the
research project. It keeps researchers on the right track.

Step 4: Clearly Define Terms and Concepts

Terms and concepts are words or phrases used in the
purpose statement of the study or the description of the study.
These items need to be specifically defined as they apply to the
study. Terms or concepts often have different definitions depending
on who is reading the study. To minimize confusion about what the
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terms and phrases mean, the researcher must specifically define
them for the study.

Step 5: Define the Population

The purpose of the study is to assist the researcher in
identifying the group involved in the study. In research terminology,
a research population is generally a large collection of individuals or
objects that is the main focus of a scientific query. It is for the
benefit of the population that researches are done. Hence defining
the population assists the researcher in several ways. Firstly, it
narrows the scope of the study from a very large population to one
that is manageable. Secondly, the population identifies the group
that the researcher’s efforts will be focused on within the study.
Finally, by defining the population, the researcher identifies the
group on whom the results may be applied after the conclusion of
the study. However, due to the large sizes of populations,
researchers often cannot test every individual in the population
because it is too expensive and time-consuming. This is the reason
why researchers rely on sampling techniques. These ensure that
the researcher stays on the right path during the study.

Step 6: Develop the Instrumentation Plan

The plan for the study is referred to as the instrumentation
plan. The instrumentation plan serves as the road map for the
entire study, specifying who will participate in the study and how,
when, and where data will be collected.

Step 7: Collect Data

Once the instrumentation plan is completed, the actual study
begins with the collection of data. Data Collection is an important
aspect of any type of research study. Inaccurate data collection can
impact the results of a study and ultimately lead to invalid results.
Thus the collection of data is a critical step in providing the
information needed to answer the research question. Every study
includes the collection of some type of data—whether it is from the
literature or from subjects—to answer the research question. Data
can be collected in the form of words on a survey, with a
questionnaire, through observations, or from the literature.

Step 8: Analyze the Data

It is observed that effort and resources dedicated to steps 1
through 7 of the research process culminate in this final step. We
know that the purpose of analyzing data is to obtain usable and
useful information. The researcher finally has data to analyze so
that the research question can be answered. In the instrumentation
plan, the researcher specified how the data will be analyzed. The
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researcher now analyzes the data according to the plan. The
results of this analysis are then reviewed and summarized in a
manner directly related to the research questions.

2.6. IDENTIFICATION, SELECTION AND
FORMULATION OF RESEARCH PROBLEMS:

A research problem is a statement about an area of concern
and in which the researcher wants to obtain a solution. It is the
foundation of any research method and experimental design, from
true experiment to case study. The researcher always tries to find
out the best solution to a given problem. Formulating the research
problem is the first step of scientific process. Selection of the
research problem is a very crucial and a difficult task. Help may be
taken from the research guide in this connection. However every
researcher must find out his own way to solve the research
problem. The following points may be observed by the researcher
in selecting the research problem.

1. Subject which is over done should not be chosen.

2. Controversial subject should not be chosen by an average
researcher.

3. Too narrow problem should be avoided.

4. The subject selected for research should be familiar so that the
related research materials are within one’s reach.

5. The importance of the subject, the qualification and the training
of the researcher, the cost involved, the time factor are the few
other criteria which must be considered while selecting a
problem.

6. The selection of the problem must be processed by a primary
study.

2.7. REVIEW OF LITERATURE

One of the essential tasks when we undertake research is to
go through the existing literature in order to know the availability of
knowledge in the area of interest. The literature review is an
important part of the entire research process and makes a valuable
contribution in every step of research.

Reviewing literature can be time consuming and frustrating
but at the same time it can be rewarding.

 A literature review has the following number of functions :

1. It provides a theoretical background of the study.
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2. It reviews the means by which we establish the link between
what we are proposing to exam and what has already been studied.

Generally we can say literature review brings clarity and
focus in our research problem. Literature review gives a shape to
the research problem. It improves the research methodology. It
increases the confidence of the research literature review ensures
that the researcher reads widely about the subject area in which he
intends to carry out research. To search for literature there is a
need for some parameters. Literatures are reviewed help to
prepare a bibliography.

 Generally there are two sources for reviewing the literature.

1. Books

2. Journals

In most of the library information about the books and
journals are stored on computers. After selecting the book and
journal the researcher needs to read them critically so as to put
together the theme and issues that are associated with the
research topic. Examining the literature is a never ending task but
as we have limited time it is important to set parameters by
reviewing the literature. As we read the literature, we discover that
problem we wish to investigate has its root in number of theories.
The information obtained from different books and journals need to
be categorized under the main themes and theories. The literature
may have direct or indirect connection with the research topic. The
researcher should review the literature and find out the information
within the frame work. Thus we can say that literature review
provides the background to the study. It also improves the
methodology. To conclude we can note that review of literature is a
continuous process. It begins before research problem is finalized
and continues until the report is finalized. Hence doing a careful
and thorough literature review is essential for a researcher for his
research at any level.

2.8. HYPOTHESIS

A hypothesis is a specific, testable prediction. It is the
proposed assumption which needs to be proved or disapproved.
Hypothesis generally is tested by scientific methods. If hypothesis
is proved the solution can be formed. In traditional practice two
hypotheses are set. If one hypothesis is rejected then the other
hypothesis is accepted. Hypothesis should be clearly stated.
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2.8.1. The two hypotheses are-

1. Null Hypothesis- The null hypothesis (H0) is a hypothesis
which the researcher tries to disprove, reject or nullify. A null
hypothesis is the hypothesis where there is no relationship between
two or more variables, symbolized as H0.

2. Alternative Hypothesis - The alternate, or research,
hypothesis proposes a relationship between two or more variables,
symbolized as H1.

2.8.2. Procedure of Testing Hypothesis:

The procedure of testing hypothesis is briefly described below:

1. Set up a Hypothesis

The first thing in hypothesis testing is to set up a hypothesis
about a population parameter. Then we collect sample data,
produce sample statistics and use this information to decide how
likely it is that our hypothesized population parameter is correct.

2. Set up a Suitable Significance Level

Having set up, the hypothesis, the next step is to test the
validity of H1, against that of Ha at a certain level of significance.
The confidence with which as experimenter rejects – or retains – a
null hypothesis depends upon the significance level adopted.

3. Setting a Test Criterion

The third step in hypothesis testing procedure is to construct
a test criterion. This involves selecting an appropriate probability
distribution for the particular test, test is, a probability distribution
which can properly be applied. Some probability distributions that
are commonly used in testing procedures are T, F, and X2. Test
criteria must employ an appropriate probability distribution; for
example, if only small sample information is available, the use of
the normal distribution would be inappropriate.

4. Doing Computations

Having taken the first three steps, we have completely
designed a statistical test. We now proceed to the fourth step –
performance of various computations–from a random sample to
size n, necessary for the test. These calculations include the testing
statistic and the standard error of the testing statistic.
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5. Making Decisions

Finally, as a fifth step, we may draw statistical conclusions
and take decisions. A statistical decision is a decision either to
reject or to accept the null hypothesis.

2.8.3. There are 2 types of errors to be noted here

1. Type (I) that means rejecting the Null hypothesis that is true.

2. Type (II) error when it is not possible to reject a false Null
hypothesis.

Some researchers believe that it is not essential to develop a
hypothesis. But it has been proved that hypothesis brings clarity in
research. However, hypothesis should always be simple, specific
and clear. For example, the hypothesis is “The age of the male
students in this class is higher than that of the female students.”
This hypothesis is clear and specific and is easy to test. Thus, we
can say hypothesis are important for bringing clarity and focus to a
research study.

2.9. RESEARCH DESIGN

After defining the research problem the preparation of the
design is known as Research Design. It is a detailed outline of how
an investigation will take place. It is very important. Decisions
regarding what, where, when, how much, by what means constitute
a research design. A research design is the arrangement of
conditions for collection and analysis of data in a manner that aims
to combine the relevance to the research propose.

2.9.1. A research design looks in to the following points:

1. What is the study about?

2. Why is the study being done?

3. Where will the study be carried out?

4. What type of data is required?

5. Where can the required data are found?

6. What period of time will the study include?

7. What will be the sample design?

8. What technique of data collection will be used?

9. How will the data be analyzed?

10. In what style will the report be prepared?
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2.9.2. Keeping in view the above stated design decision one
may split the overall research design into the following parts.

1. The sample design

2. The Observational design

3. The Statistical design

4. The operational design

A research design should be such in which the information
can be easily obtained and the objective of the problem should be
studied properly. Some research design are flexible where as some
are rigid. In some research design random sampling can be done
and in some other purposive sampling is required. In some
research design unstructured instruments are used for collection of
data. In short we can conclude that there are several research
designs and the researcher must decide in advance about the type
of design which he will find it most appropriate for his research
project.

2.9.3. Steps in Research Design

1. Formulation of research problem

The initial stages of research are the formulation of a
research problem and the selection of the type of study.

2. Survey of literature

A thorough and analytical review of previous studies related
to the problem may be done along with the stating and defining of
the research problem.

3. The conceptual framework

It is the process of giving clear and precise meaning and
accepted definition to various concepts and variables used in the
area of research undertaken.

4. Formulation of research issues/questions

Once a research problem is formulated, the researcher has
to raise a series of research questions or statements to suit the
problem which form the basis of further analytical investigation.

5. Transformation of research questions to specific objectives

By the term research objective(s) is meant the specific
proposition that is the subject of investigation. The research
questions or statements arrived at may be converted as important
objectives of the study. For each research issue a corresponding
objective can be framed.
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6. Transformation of objectives into research hypotheses

The work “hypo” means under or below and ‘thesis’ means a
reasoned theory. Hence, hypothesis denotes a theory which is not
fully reasoned. It is a proposition which can be put to test its
validity. Hypothesis is a predictive statement that relates an
independent variable to a dependent variable. Hypothesis guides
the line of investigation and aids to single out pertinent facts and
keeps the researcher on the right track. Without a hypothesis much
useless data will be collected. In the absence of hypotheses are
drawn either from theories or from findings of other people.

7. Coverage

The scope and coverage of the study is to be clearly
determined. It includes the area of study, the period of study, the
number of observations, etc. The researcher must also decide
which cases (people) are to be included as subjects in the study
i.e., a sampling plan.

8. Data requirement and data source

The different type of data required for the analysis and its
sources to be clearly specified. The sources of information are
wide, i.e., documentary and or field source. They are also very
wide. The selection of the appropriate data depends on the type of
information required which again is based on the nature, scope and
object of enquiry

9. Analytical framework and tools of analysis

The statistical techniques used for establishing the
relationships between the data and the unknowns and methods
used to evaluate the accuracy of results i.e., the analytical tools of
research are very important for scientific analysis of the problem.
The design of the methodology and its aptness in the context of the
particular research study are the most important parts of a scientific
and systematic research.

10. Statement of the limitations of the study

The time allowed for a study and a series of restrictions that
may crop up during the course of the investigation impose
reasonable limitations on each study. A clear statement of the
limitations of the study is also a proof of scholarly writing. The
research problem under study should also be limited concentrating
on important information and essential details.

11. The chapter outline

The preparation of a chapter outline is a useful step in
preparation of a draft outline of the thesis. It stands as a guide or
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planning the thesis. There is no set or standardized model though
most of the researchers follow a standard format. The introductory
chapter is followed by a survey of literature. The chapters dealing with
the body of the thesis vary according to the purpose and the problem
of the study. The empirical study deals with analytical framework
including procedures, techniques, hypotheses, samples, tests, etc. In
the case of analytic search the chapter division is based on
chronological development. The final chapters are devoted for
‘implications and conclusions’, ‘recommendations’, and summary.
There will be appendices (both technical and nontechnical) and
bibliography.

12. The budgeting and cost estimation

Since the research design is the planned sequence of entire
process the task will be over only by time budgeting and cost
estimation. The research purpose can be achieved with minimum
expenditure of money, time and energy through proper time
schedule.

13.Significance Of Research Design

Research design offers the investigator an opportunity to
carry out different research operations efficiently. This makes
research as valuable as possible producing maximum information
with minimum effort, time and money. Researcher needs to
consider all necessary precautions when preparing the design, as
any error may upset the whole project. The reliability of result,
which a researcher is looking, is proportional with a good design
that constitutes a firm foundation of entire body of research work.
Research design carries an important influence on the reliability of
results attained. It provides a solid base for the whole research. It is
needed due to the fact that it allows for the smooth working of the
many research operations. Research design stands for advance
planning of the methods to be adopted for collecting the relevant
data and the techniques to be used in their analysis.

2.10. SAMPLE DESIGN

A sample design is a precise plan determined before actual
collection of any data to obtain a sample from a given population. It
is very popular in research work. Sample designs can be either
probability or non-probability. Here a small group is selected as
representative of the whole universe. Its objective is to obtain
accurate and reliable information and make exhaustive and
intensive study about the universe involving minimum cost, time,
money, material and energy. Population or universe means, the
entire mass of observations, which is the parent group from which a
sample is to be formed. In Research Methodology population
means characteristics of a specific group. Secondary school
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teachers who have some specific features like teaching experience,
teaching attitudes may be taken as an example. By observing the
characteristics of the sample, one can make certain inferences
about characteristics of the population from which it is drawn.

2.10.1. Following are the Need of Sampling:

a. Economy of time
b. Economy of money
c. True detailed knowledge
d. Utility in experimental study

2.10.2. Advantages of Sampling:

a. It has a greater adaptability.
b. It is an economical technique.
c. It has high speed for generalization.
d. According to W.G. Cocharan, “It has greater precision and

accuracy in the observation”.
e. This technique has great accuracy.
f. It has a greater speed in conducting a research work.
g. It has a greater scope in the field of research.
h. It reduces the cost of observation or data collection.

2.10.3. Disadvantages of Sampling:

a. Scope of biasness.(Less accuracy)
b. Problem of representative sample-Difficulty in selecting a

truly representative sample.
c. Need of eligible researchers.
d. Instability of sample subjects or changeability of units i.e. in

heterogeneous population.
e. There are certain situations where sampling is possible.

2.11. QUALITATIVE AND QUANTITATIVE RESEARCH

Research undertaken to measure quantity or amount is
called as quantitative research. The objective of quantitative
research is to develop and employ mathematical models, theories
and hypothesis. In social science, quantitative research is widely
used in psychology, economics, demography, sociology,
geography, community health, human development, gender
studies, political science and many more. Specifically we can say
quantitative research includes generalization of models, theories
and hypothesis, development of instruments, experiments and
collection and analysis of data. Statistics plays a very important role
in quantitative research. For example research undertaken to find
out the number of unemployed graduates or the number of
unemployed in general. On the other hand, research, which is
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undertaken to find out the quality of a particular situation or
phenomenon, is called as qualitative research. For instance, a
research undertaken to find out the reasons as to why employees
remain absent from work, or why people behave in certain manner.
The motivational research is an important type of qualitative
research. Qualitative research is especially important in the
behavioral sciences where the main aim is to find out the
underlying motives of human behavior.

2.12. SUMMARY:

We have reached to the end of our second unit. After
going through this unit we have understood that there are many
ways of obtaining knowledge through research and research
methodology is a way to solve the research problem systematically.
The first and most important step in the research process is
formulating a research problem. The research problem identifies
the researcher’s study area and reflects what he intends to
research. One has to be very specific and clear about the
problems. The more the clarity the more will be the perfection
because everything that is followed in the stages of scientific
research processes such as study design, review of literature,
hypotheses, research design, sample design, measurement
procedures, qualitative research and quantitative research, frame of
analysis and the style of writing of one’s report is highly influenced
by the way in which one formulates one’s research problem. The
main function of a research design is to explain how the researcher
would find answers to his research questions. It points out the
specific details of his enquiry and enables him to arrive at valid
findings. Each step of the research model provides us with a wide
range of methods, models, techniques and procedures. A literature
review is a critical and in depth evaluation of previous research
hence careful and thorough literature review is essential. A
hypothesis is a specific, testable prediction. Research design gives
the researcher a detailed outline of how an investigation will take
place and includes how data is to be collected. Sampling method
refers to the rules and procedures by which some elements of the
population are included in the sample. All the steps are operational
in nature and follow a logical sequence.

2.13. CHECK YOUR PROGRESS/ EXERCISE

1. True False

a. Research methodology is a way to solve the research problem
systematically.

b. The last step in the process is to identify a problem or develop
a research question.
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c. Inaccurate data collection does not have any impact on the
results of a study and ultimately lead to valid results.

d. Reviewing literature can be time consuming and frustrating but
at the same time it can be rewarding.

e. The alternate, or research, hypothesis proposes a relationship
between two or more variables.

2. Fill in the blanks
a. The preparation of a chapter outline is a useful step in

preparation of a _________ outline of the thesis.

b. The final chapters are devoted for ‘implications and
conclusions’, ‘recommendations’, and________.

c. Due to the large sizes of populations, researchers often
cannot test every individual in the population because it is too
__________ and____________.

d. Data can be collected in the form of words on a__________,
with a questionnaire, through____________, or from the
literature.

e. In most of the library information about the ____________ and
__________ are stored on computers.

3. Multiple choice question

a. The review of literature provides

i. foundational knowledge about the problem area.

ii. foundational knowledge about business and life in general.

iii. foundational knowledge about the series of events organized
by researchers.

b. After identifying the problem, the researcher must review the
literature related to the research problem and study

i. sports journals, conference and Government reports.

ii. story books, how to play an instrument and German language.

iii. academic journals, conference and Government reports.

c. A research problem is

i. a statement about academic job applications

ii. a statement about an area of concern and in which the
researcher wants to obtain a solution.

iii. a statement that does not discuss current work, and future
direction and potential of one’s work.
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d. The following points may be observed by the researcher in
selecting the research problem

i. subject which is over done should not be chosen,
controversial subject should not be chosen by an average
researcher, and too narrow problem should be avoided.

ii. subject which is over done must be chosen, controversial
subject should be chosen by an average researcher, too
narrow problem should not be avoided.

iii. subject which is familiar and feasible should not be selected,
controversial subject should not be chosen by an exceptional
researcher, problems with less information and hard to
research should be taken.

e. A null hypothesis is the hypothesis

i. where there is a relationship between two or more variables,
symbolized as H2O.

ii. where there is no relationship between two or more variables,
symbolized as H1

iii. where there is no relationship between two or more variables,
symbolized as H0.

4. Answers the following Questions

1. What do you understand by the term ‘research methodology’?

2. Explain different Stages in scientific research processes with
examples.

3. Write short notes on:
a. Review of literature
b. Hypotheses
c. Research design
d. Sample design

4. Make a comparative study between Qualitative research and
Quantitative research.

5. Define Sample Design. State its advantages and
disadvantages.

6. What are the procedures of testing Hypothesis?

7. “Reviewing literature can be time consuming and frustrating but
at the same time it can be rewarding”- explain.

8. State the points that should be observed by the researcher in
selecting the research problem.

9. How will one collect and analyze the Data?

10.What does an instrumentation plan serve?
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2.14. ANSWERS TO THE SELF LEARNING
QUESTIONS

1.a true
1.b. false, first step
1.c. false, Inaccurate data collection can impact the results of a
study and ultimately lead to invalid results.
1.d. true
1.e. true
2a. draft
2.b.summary
2.c.expensive, time-consuming
2.d. survey, observations
2.e.books and journals
3.a.i.
3.b.iii
3.c.ii
3.d.i.
3.e.iii.

2.15. TECHNICAL WORDS:

1. Hypothesis- a supposition or proposed explanation made on
the basis of limited evidence as a starting point for further
investigation.

2. Review the Literature-is a text of a scholarly paper

3. Research population- a well-defined collection of individuals or
objects having similar characteristics

4. Data-facts and statistics collected together for reference or
analysis.

5. Bibliography-a list of the books referred to in a scholarly work

6. Journals-a newspaper or magazine dealing with a particular
subject

2.16. TASK

1. In a chart draw a column and compare between Qualitative
research and Quantitative research.

2. In a chart write down the steps in Research Design.



31

2.17. REFERENCES FOR FURTHER STUDY

1. Research Methodology Practice – P. Philominathan – Shri
A.V.V.M. Pushpam College – Poondi –Thanjavar

2. Research Methodology – Methods & Techniques 2 ed, Kothari
C. R. –Vishwa Prakashan – New Delhi 1990.

3. An Introduction to Research Procedure in Social Sciences –
Gopal M. A. – Asia Publishing House - Bombay

4. Ackoff, Russell L., The Design of Social Research, Chicago:
University of Chicago Press, 1961.

5. Ackoff, Russell L., Scientific Method, New York: John Wiley &
Sons, 1962.

6. Allen, T. Harrell, New Methods in Social Science Research,
New York: Praeger Publishers, 1978.

7. Anderson, H.H., and Anderson, G.L., An Introduction to
Projective Techniques and Other Devices for Understanding the
Dynamics of Human Behaviour, New York: Prentice Hall, 1951.





32

3

DATA COLLECTION AND DATA

ANALYSIS

3.0 After going through this chapter you will be able to

understand the following features:

3.1 Objectives

3.2 Introduction

3.3 Subject discussion

3.4 Types and sources of data

3.5 Types of data

3.6 Sources of Primary Data

i. Observation

ii. Questionnaire survey

iii. Schedule

iv. Interview

3.7 Sources of Secondary Data

3.8 Stages in data processing

i. Editing

ii. Coding

iii. Classification

iv. Tabulation,

v. Data analysis with statistical package –

a. Excel and

b. SPSS

vi. Diagrammatic representation

vii. Interpretation of data

3.9 Summary

3.10 Check your progress/exercise

3.11 Answers to the self learning questions

3.12 Technical words and their meaning

3.12 Task

3.13 References for further study
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3.1. OBJECTIVES

By the end of this unit you will be able to:

 Understand the types and sources of Primary and Secondary
data

 Discuss and Learn Stages in data processing by Editing,
Coding, Classification, and Tabulation

 Understand Data analysis with statistical package by the help of
Excel and SPSS

 Learn Diagrammatic representation

 Understand Interpretation of data

3.2. INTRODUCTION

In the first unit we have learnt what is meant by research, its

objective, structure, significance, motivation, and utility, evaluation

of the ethical consideration in research and plagiarism. In the

second unit the meaning of research methodology is studied along

with stages in scientific research processes and the identification,

selection and formulation of research problems. This was followed

by the discussion on Review of literature, Hypotheses, Research

design and Sample design and an elaborate discussion on

Qualitative research and Quantitative research. In the present unit

we are going to study the definition of data and different types and

sources of Primary and Secondary data at first. The Advantages

and Disadvantages of these will also be learnt. Next in the

discussion come the Sources of Primary and Secondary Data.

Furthermore Stages in data processing by Editing, Coding,

Classification, and Tabulation, Data analysis with statistical

package by the help of Excel and SPSS, Diagrammatic

representation and Interpretation of data will be the topic of

discussion in the latter part of this unit.

3.3. SUBJECT-DISCUSSION

21st century students know to read and understand research

literature critically. The students learn statistical concepts, interpret

statistical results, and write critical analyses of journal articles.

Several research studies are undertaken and accomplished year

after year. Data is short hand for “information” and researchers turn

to data because they have a problem to solve. Most of them start

with a question, and then look to data for answers. In a service
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setting, questions might include, “who is receiving services?” and

“who does best in treatment?” Sometimes the results tell a different

story than the ones we set out to tell. So, it is important to be open

to unexpected patterns, explanations, and unusual results

whenever we look at data.

Data is used to describe things by assigning a value to them.

The values are then organized, processed, and presented within a

given context so that it becomes useful. Data is analyzed using

statistics and frequencies tell us how many times the answer or

value has occurred. A point must be noted that many factors can

affect statistical significance, including sample size. Small sample

sizes can affect data analysis and interpretation, particularly when

using percentages. Data analysis refers to a variety of specific

procedures and methods and involves goals; relationships; decision

making; and ideas, in addition to working with the actual data itself.

There are many different ways of conceptualizing the data analysis

process.

3.4. TYPES AND SOURCES OF DATA

Scientists attempt to answer questions using rigorous

methods and attentive observations. These observations are a

collection of field notes, surveys, and experiments. They are called

data and form the backbone of a statistical investigation. The

researcher collects information about various types of data

available in library databases. He then selects which databases he

can use to locate a certain type of data.

3.5. TYPES OF DATA

 Definition of Data

Data are values of qualitative or quantitative variables,

belonging to a set of items. Data is analyzed to create information

suitable for making decisions. Data collection is most important

stage in a research. Best research design fails without suitable

data. Data collection needs planning, hard work and patients.
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3.5.1. Data is broadly classified into following types

1. Primary data

2. Secondary data

1. Primary Data: This is the first hand information collected,

compiled and published by individual or organization. This data is

the original and have not undergone any sought of statistical

treatment. It is collected from the field.

2. Secondary Data: This is the second hand information, which is

already collected by someone for some other purpose. This data is

not pure in character and have undergone some treatment at least

once.

3.5.1.1. Advantages and Disadvantages of Primary Data

 Advantages of Primary Data

a. Most reliable

b. Direct interaction

c. Most unbiased

d. Possible to get back ground information

e. Possible to collect as per requirement

 Disadvantages of Primary Data

a. Usually expensive

b. Takes more time

c. Will create false result if not collected properly.

d. Skill and expertise of researchers matters a lot.

e. Comprehension potential of the respondents is a major issue.

3.5.1.2. Advantages and Disadvantages of Secondary Data

 Advantage of Secondary Data

a. It is economical

b. It saves efforts

c. It is time saving

d. It helps makes primary data more specified
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e. It helps to improve the understanding of the problem

f. It provides the basis for comparison for the data that is collected

by the researcher.

 Disadvantages of Secondary Data

a. The data collected earlier is of no use to you.

b. Accuracy of secondary data is not known.

c. Data may be out dated.

3.6. SOURCES OF PRIMARY DATA

3.6.1. Observation

Observation is a complex research method. The observer

puts himself in the actual situation and records the activities and

behaviour of the sample population. Sometimes the observer

becomes the member of the community being studied. On the basis

of his knowledge, skills and experience he collects the data without

contacting the respondents. The results of observation entirely

depend on the talents of the researcher. This method can be used

only by expert persons in the research. Observation methods have

been developed with the objective of observing people in their

natural setting - as they go about their everyday lives.

3.6.2. Questionnaire

Questionnaire is a set of questions which is prepared to ask

a number of questions and collect answers from respondents

relating to the research topic. The questions are usually in printed

or electronic form is to be answered by the individuals. The forms

often have blank spaces in which the answers can be written. Sets

of such forms are distributed to the groups and the answers are

collected relating to research topic. When properly constructed and

responsibly administered, questionnaires become a vital instrument

by which statements can be made about specific groups or people

or entire populations.

Questionnaires can be administered in many ways: by post,

via e-mails, face-to-face, or by telephone. Nevertheless, each one

of these methods has got its shortcomings. For instance, posted

and e-mailed questionnaires might not receive replies, or the

provided answers might be poor because of the lack of interaction
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between the questionnaire giver and taker. Moreover, face-to-face

or telephone questionnaires are time consuming and sometimes

costly. It is thus up to the researcher to decide for the method

according to his/her means and capabilities. Either way, while

distributing questionnaires, it is crucial that one always introduces

him/herself, presents the goal of the questionnaire, provides any

contact details and is ready to answer any possible queries about it.

3.6.2.1. The main merits of this method are

a. It is low cost even when the universe is large and is widespread

geographically.

b. It is free from bias of interviewer as answers are respondent’s

own words.

c. Respondents, who are not easily approachable, can also be

reached conveniently.

d. Moreover, respondents are given enough time to give well

thought answers.

3.6.2.2. The main demerits of this method are:

a. Low rate of return of the duly filled questionnaires.

b. It can be used only when the respondents are educated and

cooperative.

c. The control of the questionnaire may be lost once it is sent.

d. It is difficult to know whether willing respondents are truly

representative.

e. This method is likely to be the slowest of all.

3.6.3. Schedule

Here the questionnaires are sent through the enumerators to

collect information. Enumerators are persons appointed by the

investigator for the purpose. They directly meet the informants with

the questionnaire. They explain the scope and objective of the

enquiry to the informants and solicit their cooperation. The

enumerators ask the questions to the informants and record their

answers in the questionnaire and compile them. The success of

this method depends on the sincerity and efficiency of the

enumerators. So the enumerator should be sweet-tempered, good-

natured, trained and well-behaved. Schedule method is widely used

in extensive studies. It gives fairly correct result as the enumerators
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directly collect the information. The accuracy of the information

depends upon the honesty of the enumerators. They should be

unbiased. This method is relatively more costly and time-

consuming than the mailed questionnaire method.

3.6.4. Interview

Here the researcher asks questions to an individual or to a

group of persons. There are different types of interview. In personal

interview, the researcher asks questions in a face to face contact.

In telephonic interviews, the researcher contacts the samples on

telephones. Another method is the focus group, which allows for

interviewing groups together and observing the interaction between

them as well. Interviews can be done formally (structured), semi-

structured, or informally. The questions should be focused and

clear. Interviews are mainly qualitative in nature.

3.7. SOURCES OF SECONDARY DATA

 Following are the sources of secondary data.

a. Focused internet sources.

b. Government published data.

c. Competitor information.

d. Multi-client reports

e. Industry trade media

f. Industry reports

g. Media and personal sources

h. Previous research

i. Official statistics

j. Diaries

k. Letters

l. Historical data and information

3.8. STAGES IN DATA PROCESSING

Data processing is simply the conversion of raw data to

meaningful information through a process. Data is manipulated to

produce results that lead to a resolution of a problem or

improvement of an existing situation. Similar to a production

process, it follows a cycle where inputs (raw data) are fed to a



39

process (computer systems, software, etc.) to produce output

(information and insights).

1. Editing

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.

2. Coding

Coding is necessary for efficient analysis and through it

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 used 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.

3. 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. A good classification should

have the characteristics of clarity, homogeneity, equality of scale,

purposefulness and accuracy.

4. 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
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programmes. If the number of questionnaire is small, and their

length short, hand tabulation is quite satisfactory.

 Table may be divided into:

a. Frequency tables,

b. Response tables,

c. Contingency tables,

d. Uni-variate tables,

e. Bi-variate tables,

f. Statistical table

g. Time series tables.

 Generally a research table has the following parts:

a. Table number

b. Title of the table

c. Caption

d. Stub (row heading)

e. Body

f. Head note

g. Foot note

5. Data Analysis with Statistical Packages

a. Microsoft Excel

Excel belongs to the group of computer applications known

as spread sheets. Microsoft Excel helps to present the data in

almost any way the researcher chooses. Excel can also be used as

a sophisticated calculator. It is capable of utilizing complex

mathematical formulas. It can also be diary, a scheduler, and many

more.

Excel facilities the use of colour, border and different fonts to

represent data. A variety of charts are available, which can be

selected to represent the data.

b. SPSS

SPSS is a Windows based program that can be used to

perform data entry and analysis and to create tables and graphs.

SPSS is capable of handling large amounts of data and can

perform all the analyses covered in the test and much more. SPSS

is commonly used in the Social Sciences and in the business world.
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SPSS is updated often. The software was released in its first

version in 1968 as the Statistical Package for the Social Sciences

(SPSS).It is also used by market researchers, health researchers,

survey companies, government, education researchers, marketing

organizations, data miners, and others.

6. Data Diagrams

Diagrams are charts and graphs used to present data.

These help presenting data more effectively. Creative presentation

of data is possible. The data diagrams classified into:

 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.

 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.

7. Interpretation of Data

After collection of data from survey results, experimental

findings, observations or narrative reports it is analysed by the

researchers. This step enables the researcher to interpret the

results. Thus Data analysis and interpretation is the process of

assigning meaning to the collected information and determining the

conclusions, significance, and implications of the findings. The

purpose of analysis and interpretation of data is to obtain usable

and useful information. The analysis, irrespective of whether the

data is qualitative or quantitative, may describe the data and

identify relationships between variables. It may also compare

variables; identify the difference between variables and forecast

outcomes. Experimental scientists base their interpretations largely

on objective data and statistical calculations. Social scientists

interpret the results of written reports that are rich in descriptive

detail but may be devoid of mathematical calculations. In Research

Methodology Interpretation of the Data has a very important role.
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 The following factors describe why this is considered as an

essential process:

1. It enables the researcher to have in–depth knowledge about the

abstract principle behind his own findings.

2. The researcher is able to understand his findings and the

reasons behind their existence.

3. More understanding and knowledge can be obtained with the

help of the further research.

4. It provides a very good guidance in the studies relating to the

research work.

5. Sometimes may result in the formation of the hypothesis.

By far it has been known that Data interpretation is the most

important key to prove or disprove one’s hypothesis. Hence it is

important to select the proper statistical tool to make useful

interpretation of one’s data. If an improper data analysis method is

taken, the results may lack credibility.

3.9. SUMMARY:

Finally, we have come to the end of this unit. We have learnt

the definition of data and types and sources of primary and

secondary data. Data is raw or unorganized information like

symbols, numbers, or alphabets that refers to, or represents,

conditions, ideas, or objects. Primary Data is the first hand

information collected while Secondary Data is the second hand

information, which is already collected by someone for some other

purpose. Both of these have some advantages and disadvantages.

Researchers need to consider the sources of data on which they

can base and confirm their research and findings. They have a

choice between primary data and secondary sources and the use

of both. Observation, questionnaire survey, schedule and interview

are the common sources of primary data. Secondary sources are

data that already exists in previous research, official statistics,

government reports, web information, and historical data. Next

come data processing which is simply the conversion of raw data to

meaningful information through a process. There is a wide range of

approaches, tools and techniques to process data, and it is

important to start with the most basic understanding of it. Editing is

the first step in data processing followed by coding, classification of
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Data and Tabulation of Data. Data Analysis is done with statistical

packages like Microsoft Excel and SPSS. The software Microsoft

Excel is developed and manufactured by Microsoft Corporation. It

allows users to organize, format, and calculate data with formulas

using a spreadsheet system. This spreadsheet is broken up by

rows and columns. SPSS or Statistical Package for the Social

Sciences is a computer application that supports statistical analysis

of data. It allows for comprehensive data access and preparation. It

is one of the most popular statistical packages which can perform

highly complex data manipulation and analysis with simple

instructions. Furthermore data is more effectively presented with

the help of diagrams such as charts and graphs. Last but not the

least; data interpretation is part of daily life for most people.

Interpretation is the process of making sense of numerical data that

has been collected, analyzed, and presented. However we should

remember that presentation of the findings should not overstate the

evidence.

3.10. CHECK YOUR PROGRESS/ EXERCISE

1. True False

a. Observation forms the backbone of a statistical investigation.

b. No planning is needed for Data collection.

c. Primary Data the second hand information.

d. Primary Data is most reliable, most unbiased and possible to

collect as per requirement.

e. . Coding decisions should usually be taken at the designing

stage of the questionnaire.

2. Fill in the blanks

a. ______________ data is not pure in character and have
undergone some treatment at least once.

b. __________ data is usually expensive and takes more time.

c. Accuracy of __________ data is not known.

d. _________ can be administered by post, via e-mails, face-to-
face, or by telephone.

e. SPSS is a ____________based program that can be used to
perform data entry and analysis and to create __________ and
graphs.
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f. Excel belongs to the group of computer applications known as
_________.

g. Editing is the first step in ____________ __________.

h. One standard method is to code in the margin with a
__________ pencil.

i. _______________ is the process of summarizing raw data and
displaying it in compact form for further analysis.

j. _____________of the Data enables the researcher to have an
in–depth knowledge about the abstract principle behind his own
findings.

3. Multiple choice question

a. Data are

i. values of independent variable or quantitative variables,
belonging to a set of items.

ii. values of qualitative or quantitative variables, belonging to a set
of items.

iii. values of qualitative or dependent variables, belonging to a set
of items.

b. Data is broadly classified into

i. Secondary data and tertiary data

ii. Primary data and tertiary data

iii. Primary data and Secondary data

c. Secondary Data is

i. economical, saves efforts, time saving and makes primary data
more specified.

ii. collected earlier, thus very useful and accuracy is well known.

iii. original and have not undergone any sought of statistical
treatment.

d. Disadvantages of Primary Data

i. skill and expertise of researchers matters a lot.

ii. data may be out dated.

iii. possible to collect as per requirement.

e. A graph gives relationship between

i. multiple variables by means of a curve.

ii. two variables by means of either a square or a straight line.

iii. two variables by means of either a curve or a straight line.
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4. Answers the following Questions

1. Define data. Classify data.

2. Make a comparative study between advantages and

disadvantages of primary data and secondary data.

3. State the sources of Primary Data.

4. What are the merits and de merits of Questionnaire?

5. What are the sources of Secondary Data?

6. Describe the stages in data processing.

7. What do you understand by interpretation of data? “In Research

Methodology interpretation of the data has a very important

role”- explain.

8. Write short notes on:

a. SPSS

b. Tabulation of Data

c. Interview

d. Observation

e. Interpretation of Data

3.11. ANSWERS TO THE SELF LEARNING

QUESTIONS

1.a. false, Data
1.b. false, Data collection needs planning, hard work and patients.
1.c. false, Secondary Data is the second hand information.
1.d.true
1.e.true
2.a. Secondary data
2.b. Primary data
2.c. secondary
2.d. Questionnaires
2.e. Windows, tables
2.f. spread sheets
2.g. data processing
2.h. coloured
2.i. Tabulation
2.j. Interpretation
3.a.ii.
3.b.iii.
3.c.i.
3.d.i.
3.e.iii.
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3.12. TECHNICAL WORDS:

1. Coding-the process of assigning a code to something for
classification or identification.

2. Graph-Two-dimensional drawing showing a relationship, usually
between two set of numbers, by means of a line, curve, a
series of bars

3. Interpretation- is the act of explaining, reframing, or otherwise
showing one’s own understanding of something.

4. Questionnaire-a set of printed or written questions with a
choice of answers, used for the purposes of a survey or
statistical study

5. Tabulating-is a way of processing information or data by putting
it in a table or chart, with rows and columns.

3.13. TASK

1. In a chart draw a column and compare between the merits and
demerits of Questionnaire.

2. In a chart write down the advantages and disadvantages of
primary data using bullets.
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4. Ackoff, Russell L., The Design of Social Research, Chicago:
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4

PREPARATION OF RESEARCH REPORT

4.0. After going through this chapter you will be able to

understand the following features:

4.1 Objectives

4.2 Introduction

4.3 Subject discussion

4.4 Structure of scientific reports

4.5 Types of report

4.6 Different steps in the preparation

4.7 Layout, structure of typical reports

4.8 Language of typical reports

4.9 Illustrations and tables

4.10 Bibliography,

4.11 Referencing and footnotes

4.12 Summary

4.13 Check your progress/exercise

4.14 Answers to the self learning questions

4.15 Technical words and their meaning

4.16 Task

4.17 References for further study

4.1. OBJECTIVES

By the end of this unit you will be able to:

 Understand the meaning and structure of scientific reports

 Discuss different types of report

 Learn different steps in the preparation of scientific reports

 Evaluate the layout, structure of typical reports

 Learn the language of typical reports

 Know about the illustrations and tables

 Understand bibliography

 Know referencing and footnotes
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4.2. INTRODUCTION

In the previous units we have studied about the meaning of

research, its objective, structure, significance, etc. We have learnt

about the research methodology also. This was followed by the

discussion on Review of literature, Hypotheses, Research design

and Sample and many other related topics. In the last unit we

discussed about the definition of data and different types and

sources of Primary and Secondary data, Data analysis with

statistical package by the help of Excel and SPSS etc. In the

present chapter we will be studying the meaning and structure of

scientific reports and its different types. Different steps in the

preparation of scientific reports will also be learnt along with the

layout, structure and the language of typical reports. The

illustrations, tables, bibliography and referencing and footnotes will

be discussed in the latter part of this unit.

4.3. SUBJECT-DISCUSSION

Till now we have learnt about research methodology and

various stages in scientific research processes. Down the ages

through these processes researchers have done innumerable

scientific experiments which are quite demanding. But to have an

impact of these exciting endeavors the results and conclusions

must be communicated to others. A scientific report is a method of

communication. It is a written and published report describing

original research results. Unlike an essay, this report has a definite

structure or shape. Moreover a scientific paper must have a valid

publication that is published in the right place, usually in a primary

journal. An excellently prepared research report loses its validity if

published in the wrong place. Every scientific paper must have a

self-explanatory title so that the reader has a clear idea about the

work being reported by reading the title only. In the introduction the

reader will find enough information about the investigated problem.

In this part of the scientific paper the reader has the scope to

appreciate the researcher’s specific objectives within a larger

theoretical framework. There are various types of research report

containing key aspects of research project. Scientists may consult

these during the course of their work. Although research reports

vary greatly in length and type there is no one best format for all

reports. Format of research report depends on several relevant

variables.
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4.4. STRUCTURE OF SCIENTIFIC REPORT

4.4.1. Definition of report

A report is a statement of facts and figures, prepared for the

purpose of information and action. The Oxford Dictionary defines

a report as “a record of ascertained facts”. A report is a formal

statement of the result of an investigation of any matter on which

definite information is required, made by some person or body,

instructed to do so.

American Marketing Society states that the purpose of

report is “to convey to the interested persons the whole result

of the study in sufficient detail and so arranged as to enable

each reader to comprehend the data and determine for himself

the validity of conclusions.”

Report can be in writing or oral. Reports are usually in writing. This

is because, they acts as a reference for future. Oral reports are

justified, especially when the matter is of urgent nature or where

secrecy needs to be maintained.

4.4.2. Structure of a scientific report must contain

 Title: Make your title specific enough to describe the contents of
the paper, the title usually describes the subject matter of the
article, sometimes a title that summarizes the results is more
effective.

 Authors: The person who did the work and wrote the paper is
generally listed as the first author of a research paper.

 Abstract: An abstract, or summary, is published together with a
research article, giving the reader a "preview" of what's to come.
Such abstracts may also be published separately in
bibliographical sources. They allow other scientists to quickly
scan the large scientific literature, and decide which articles they
want to read in depth. The abstract should be a little less
technical than the article itself.

 Introduction: What question did you ask in your experiment?
Why is it interesting? The introduction summarizes the relevant
literature so that the reader will understand why you were
interested in the question you asked.

 Materials and methods: There should be enough information
here to allow another scientist to repeat your experiment., it may
helpful to include a diagram, table or flowchart to explain the
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methods you used, include preliminary results that were used to
design the main experiment that you are reporting on.

 Results: Researcher presents the outcome. Use graphs and
tables if appropriate, but also summarize main findings in the
text.

 Tables and Graphs: Tables should be used with proper title
and graphs should indicate X and Y axis. If you can summarize
the information in one sentence, then a table or graph is not
necessary.

 Discussion: Highlight the most significant results, but don't just
repeat.

 Acknowledgement: This section is optional. Researcher can
thank those who either helped with the experiments, or made
other important contributions.

 References: In the References section list citations in
alphabetical order.

4.5. TYPE OF REPORT

There are various types of research report. The types of

research report are as follows.

 Technical Report: This is a comprehensive report of a

technical research. It is primarily meant for academic of

professional community such as scientists, engineers, doctors,

research scholars, etc.

 This report covers all aspects of research such as:
a. Statements of research problem.
b. Time frame of the research.
c. Area of research.
d. Resources used for conducting research.
e. Techniques of data collection and analysis, etc.
 This report consists of several parts or elements such as:
a. Introduction to the research problem.
b. Methodology used to conduct research.
c. Findings of research.
d. Limitations of research, if any.
e. Conclusions and Recommendations, etc.

The technical report is written in technical language. It
follows a specified pattern and consists of several sections with
proper headings and paragraphs.
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 Popular Report: It is designed for executives and other non-
technical users. The reader is more interested in knowing:

a. Findings of the research.
b. Conclusions.
c. Recommendations.

 While writing this report, certain essentials must be followed:
a. Concise and clarity
b. Accuracy of data
c. Reliability of data
d. Objectivity and not biased.
e. Logical arrangement of different parts of report, etc.

 This type of report is meant for commercial and social

research because it is meant for non-technical people, especially

executives in a commercial organization.

 Interim Report: When there is long time gap between data

collection and presentation of final report, the study may lose its

importance. Therefore, the sponsor may also lose interest in the

research and /or research report. Therefore in such situation, the

researcher may present interim report. The interim report may

contain the first analysis of the problem and the final analysis of

certain aspects that have been completely analyzed. This type of

report enables the sponsoring authority to take decisions without

waiting for the full report.

 Summary Report: It is generally prepared for the use of

general public. This report is desirable for any study whose findings

are of general interest. It is written in non-technical and simple

language. It contains a brief reference to the objectives of the

research, findings and conclusions. It is a short report of two or

three pages. For instance, a study may be conducted to find out the

impact of globalization on employment. The study may be based on

professionals and executives. The study may indicate that

professionals and executives work for longer hours in a week- 60 to

70 hours – to meet deadlines. This results in burnout which causes

stress related problems.

 Research Abstract: This is a summary of technical report.

Technical students like engineering, medicine, etc., usually prepare

it on the eve of submitting their thesis. Its copies are sent to the

university, which in turn provides a gist to the examiners or referees

invited to evaluate the thesis.
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 The research abstract contains:

a. Statement of the research problem

b. Objective of the study

c. Methodology used

d. Overview of the research

e. Summary of the results of the study.

 The research abstract enables the examiner or referee to
conduct viva-voce and award the M .Phil/ PhD degree.

 Research Article: This is designed for publication in a

professional journal. If a study has two or more important aspects

that can be discussed independently, it is advisable to write two

articles rather than to include in a single article.

 A research articles must be clearly written in concise and

clear language. It must be logically arranged as follows:

a. Statement of the research problem

b. Objectives of research

c. Methodology used to conduct research

d. Findings

e. Conclusion

f. Recommendations.

4.6. DIFFERENT STEPS IN PREPARATION OF

RESEARCH REPORT

The report must be effectively drafted. The researcher must

follow the general guidelines for drafting a good report. The

following are the steps in writing a research report:

 Planning for Writing Research Report: The researcher

must plan for writing the research report. Planning involves the

following aspects.

a. Length or number of pages of the report.

b. Format of drafting the report

c. Drafting style, preferably impersonal style.

d. Objectives of Research report.

e. Language of the research report.

f. Quality of paper used for report.

g. Colours – Only black / White, or coloured printing.
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 Definition of Target Audience: The researcher must define the

target readers. Target readers can be:

a. In the case of academic research – the guide and the referee,

and also general readers.

b. In commercial research – top management.

c. In social research – sponsoring authority and the general public.

 The researcher should understand the nature of target readers,

whether they understand the technical language, whether they

have enough time to go through a detailed report, etc.

 Proper Format: The report must be written in a suitable

format. The report must be divided into paragraphs, preferably

numbered and be given a suitable heading for each paragraph. The

report must also contain a suitable title.

 Local Arrangement: The report must be written in a

systematic manner. The ideas or views or findings must be

arranged in a logical sequence to ensure coherence. Related

paragraphs or ideas must be written in successive paragraphs. The

different parts of the report must be arranged in the following order.

First the title of the report, followed by a brief introduction, then the

procedure adopted in collecting data, then the findings and

recommendations and finally the data and signature of the reporter

of chairman of the reporting committee.

 Proper Drafting: The report must be drafted in an

impersonal style. The report should be written in third person such

as “The committee recommends.” However, certain reports can

be written in the first person, such as “I recommend…”

 Approval: Incase of academic research, the report may

require approval from the guide. If required, the guide may ask for

changes or modifications. Therefore, it is always better to show a

rough draft to the guide rather than the final draft. This can save a

lot of time, money and effort with special reference to printing and

binding. In the case of social research, the report needs to be

approved by the sponsoring authority, and in the case of

commercial research, the report needs to be approved by the top

management.

 Redrafting: The researcher may redraft the report as per

the directions of the guide in the case of academic research. In
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case of commercial and social research, the researcher on his own

may make correction, wherever required or on the basis of advice

give by some experts.

 Printing and Binding: The report must be properly printed

and bound. Wherever required, charts, tables must be shown in

different formats as colours. The research report must be of

appropriate size or length. Normally, the research report is printed

on A-4 size paper.

 Submission of Report: The report must be submitted within

a certain deadline. For instance, certain reports must be submitted

within a particular time limit, especially in the case of commercial

research activity. If the research reports are delayed, then the

management may not be able to take the right decisions, and the

situation may become worse than before.

 The research report must be submitted to the appropriate

authority:

a. Commercial research – to the top management.

b. Academic research – to the university/ referee.

c. Social research – to the sponsoring authority.

 Feedback: The researcher must obtain feedback to find out

whether the report is accepted or not. If accepted then he must

know whether the decisions have solved the problem or generated

benefits. Proper feedback is vital so as to ensure proper research

activity in future.

4.7. LAYOUT /STRUCTURE OF RESEARCH REPORT

 The report must contain proper structure or outline. The

structure indicates the various parts of research report. The various

parts of research report are as follows:

 Title of the Report: The research report must clearly state

the title of research project. For example, in the case of commercial

research undertaken to study the causes of decline in sales of a

particular brand in 2014, then the title will be: “Research Report

on Decline in Sales of Brand AAA in 2016”.

 The title page must also include:

a. The person or the agency, on behalf of whom the research is

conducted.
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b. The person or the agency that conducted the research

project.

c. Submission date of the research report.

 Letter of Authorization: The research report must contain

the letter of authorization. This letter indicates the official or the

authority that has authorized or sponsored the research work.

Letter of authorization gives authenticity to the research report.

 Letter of Transmittal: The research report may also contain

Letter of Transmittal. It indicates the name of the person or the

authority to whom the report is transmitted or addressed.

 Table of Contents (Index): Research report must contain

table of contents for the benefit of the reader. The table of contents

should indicate:

a. Main parts or sections of the report.

b. Chapters heading with page numbers.

c. Statistical tables, charts, etc., with the page numbers.

 Introduction: The introduction part gives the genesis of the

report. It indicates:

a. Statement of the research problem.

b. Objectives of research.

c. Formulation of hypothesis, if any.

d. Scope of the study.

e. Brief review of previous studies on the same problem/topic.

 Methodology : The report should describe the methodology

used in conducting the research:

a. If the data is collected from only secondary sources, reason

must be given for the same.

b. If the data is collected only from primary sources, then the

reason must be given.

c. If a sample survey is conducted, then the details of sampling

must be given with respect to universe, elements, sample size,

sampling method.
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 Findings: This is an important element of research report.

Normally, the findings constitute the large section of the report.

The researcher should provide findings in logical sequence. At

times, the researcher must provide major findings, and the minor

findings may be deleted, because it may confuse the reader. The

tables, charts or pictures relating to the findings may be given near

the matter.

 Limitations: The report may contain limitations of the

research work. For instance, there may be limitation relating to

time, money, or the problem of getting information on certain

aspects may be due to lack of cooperation on the part of the

respondents, or the problem of sampling. The limitation will help the

reader to frame his own opinion regarding the reliability of the

report. The limitations are also useful to other researchers who may

research on similar topics.

 Conclusions: The research report may contain a summary the

report and conclusions. The conclusions are drawn for the findings.

The conclusions must give references to the pages tables or

paragraphs of the findings on the basis of which they are drawn.

 Recommendations: The report may contain recommendations,

especially in the case of commercial or social research. The

recommendations must be very clear and supported by footnotes, if

any. Footnotes are generally used as reference guide or short

explanation to certain complicated terms/ matter.

 Appendix: The research report must contain appendix. It

consists of addition to the report. It provides supplementary

information and supports findings. The appendix includes copies of:

a. Questionnaire used to collect data.

b. Large and complex statistical tables.

c. Glossary/key terms.

d. Any other additional matter.

 Bibliography: In case of academic and social research

bibliography is a must. It indicates:

a. Titles of the books/articles/magazines/reports referred for the

research work.

b. Name of the authors/publishers.
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c. Year of publication.

d. Page number of the matter used in the research work.

e. The bibliography must be arranged in an alphabetical order.

 Signature and Date: The researcher report must be signed

by the concerned person. For instance, a research report prepared

by a committee, the report needs to be signed by the chairman of

the committee and by members. In case an academic research

report, the report needs to be signed by the person who has

conducted the research as well as that of the guide. The research

must be dated. The date is very important, especially if the reports

are submitted to legal authorities.

4.8. LANGUAGE OF RESEARCH REPORT

Different types of writing require different levels of formality. A

report is generally an analysis, evaluation or description based on

research. Reports are generally written in a formal style. Scientific

papers should be written with correct grammar, spelling and

punctuation.

4.9. ILLUSTRATION AND TABLES IN RESEARCH

REPORT

Tables, figures and illustrations must be identified with the

word "Table", "Figure", or other appropriate descriptor, and include

a title and/or caption. Must use a consistent format for titles and

captions of tables, figures and illustrations throughout the thesis.

4.10. BIBLIOGRAPHY

List of works cited should begin at the end of the paper on a

new page with the centered title, References. Alphabetize the

entries in your list by the author's last name, using the letter-by-

letter system (ignore spaces and other punctuation.) Only the

initials of the first and middle names are given. If the author's name

is unknown, alphabetize by the title, ignoring any A, An, or The.

4.11. REFERENCES AND FOOTNOTES

Footnotes or endnotes acknowledge which parts of their

paper reference particular sources. Generally, you want to provide

the author's name, publication title, publication information, date of
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publication, and page number(s) if it is the first time the source is

being used.

4.12. SUMMARY:

At last we have come to the end of this unit and let’s

recapitulate briefly what has been discussed. We know that report

is a self-explanatory statement of facts. It is a summary of findings

and recommendations about a particular problem and provides

information for decision making and follow up actions. On the other

hand a scientific Research report is the presentation of the

research and its results in a rigorously formatted document that

follows a conventional structure. Research reports contain a

standard set of elements that include front matter, body, and end

matter. The structure of a scientific report must contain a title to

describe the contents of the paper. It must include the Authors also.

The structure of a scientific report must have an abstract, or

summary, so that other scientists may quickly scan the large

scientific literature, and decide which articles they want to read in

depth. Introduction, materials and methods used, results, tables

and graphs are also included in the structure of a scientific report.

The discussion part in the structure of these reports highlights the

most significant results. Acknowledgement section is optional. In

the references section list comes in alphabetical order. There are

various types of research report such as Technical Report, Popular

Report, Interim Report, Summary Report, Research Abstract and

Research Article. While writing a Research Report different steps

are followed in its preparation and the report must be effectively

drafted following the general guidelines. The researcher must plan

for writing the research report and define the target readers. It must

be written in a suitable format, in a systematic manner with an

impersonal style of drafting. Sometimes, especially in case of

academic research, the report may require approval from the guide.

Hence to save time, energy and money it is suggested always to

show a rough draft to the guide rather than the final draft.

Regarding submission of report it may be said that it should be

properly printed and bound with appropriate size or length and must

be submitted within a given deadline. Feedback is important for a

researcher to find out whether the report is accepted or not. As far

as the language of research report is concerned we can say that

scientific papers should be written with correct grammar, spelling

and punctuation. A report must have a consistent format for titles
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and captions of tables, figures and illustrations throughout the

thesis. Last but not the least a report must have Bibliography,

References and Footnotes. To conclude it may be said that

knowledge of the rules and principles involved in writing a research

report will help the researcher to write better thesis.

4.13. CHECK YOUR PROGRESS/ EXERCISE

.

1. True False

a. Reports are usually presented in writing because they act as a
reference for future.

b. References section allows other scientists to quickly scan the
large scientific literature, and decide which articles they want to
read in depth.

c. In the case of academic research target readers can be top
management.

d. The research report can be of any size or length according to
the researcher’s wish.

e. The limitation of a report will help the reader as well as other
researchers who want to research on similar topics to frame his
own opinion regarding the reliability of the report.

2. Fill in the blanks

a. The person who did the work and wrote the paper is generally
listed as the first _________ of a research paper.

b. ______________ Report designed for executives and other
non- technical users.

c. Summary Report generally prepared for the use of __________
____________.

d. The report must be divided into paragraphs, preferably
____________ and be given a suitable _____________ for
each paragraph.

e. The report must be submitted within a certain ______________.

3. Multiple choice question

a. Planning for writing Research Report involves the following
aspects

i. Objectives of research, methodology used to conduct research,
findings.
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ii. ii. Length or number of pages of the report, format of drafting the
report, drafting style, preferably impersonal style, objectives of
Research report etc.

iii. Objectives of research, Formulation of hypothesis, if any, Scope
of the study etc.

b. Bibliography indicates:

i. Titles of the books/articles/magazines/reports referred for the

research work, Name of the authors/publishers, Year of

publication, Page number of the matter used in the research

work.

ii. Questionnaire used to collect data, Large and complex

statistical tables, Glossary/key terms, any other additional

matter.

iii. Objectives of Research report, Language of the research report,

Quality of paper used for report.

c. Oral reports are justified

i. especially when the matter acts as a reference for future.

ii. especially when the matter in the scientific paper does not have

a self-explanatory title.

iii. especially when the matter is of urgent nature or where secrecy

needs to be maintained.

d. The technical report is written in technical language and covers

all aspects of research such as:

i. preliminary results, accuracy of data, reliability of data.

ii. statements of research problem, time frame of the research and

area of research.

iii. short report of two or three pages.

e. The research abstract enables the examiner or referee to

conduct viva-voce and award the

i. M .Phil/ PhD degree.

ii. ii. M.A./M.Sc. degree

iii. B.A./B.Sc. degree
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4. Answers the following Questions

1. Define Research Report. Describe the structure of Scientific

Report.

2. Name the various types of research report? Elaborate any

three of them.

3. State the different steps in preparation of Research Report.

4. What does a structure of a Scientific Report indicate? What

are the various parts of research report?

5. What do you understand by Language of Research Report?

6. Write short notes on:

a. Illustration and Tables in Research Report

b. Bibliography

c. References and Footnotes

d. Appendix

e. Methodology

f. Limitations

g. Interim Report

h. Research Abstract

i. Target Audience

j. Proper Format

4.14. ANSWERS TO THE SELF LEARNING

QUESTIONS

1.a. true

1.b. false, Abstracts allow other scientists to quickly scan the large
scientific literature, and decide which articles they want to read in
depth

1.c. false, In the case of academic research target readers can be
the guide and the referee, and also general readers.

1.d. false, The research report must be of appropriate size or
length.

1.e.true

2.a. author

2.b. popular

2.c. general public.

2.d. numbered, heading

2.e. deadline
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3.a.ii

3.b.i

3.c.iii.

3.d.ii.

3.e.i.

4.15. TECHNICAL WORDS:

Abstract- a summary of the contents of a book, article, or speech

Bibliography- is a list of works, such as books and articles, written

on a particular subject or by a particular author.

Research-careful or diligent search and organized study or

gathering of information about a specific topic

Report- an oral or written account of something that one has

observed or investigated

Structure- gives a pattern

4.16. TASK

1. In a chart draw a column and compare between any two types

of scientific reports.

2. In a chart write down the Layout /Structure Of Research Report

using bullets and colours.

4.17. REFERENCES FOR FURTHER STUDY

1. Research Methodology Practice – P. Philominathan – Shri

A.V.V.M. Pushpam College – Poondi –Thanjavar

2. Research Methodology – Methods & Techniques 2 ed, Kothari

C. R. –Vishwa Prakashan – New Delhi 1990.

3. An Introduction to Research Procedure in Social Sciences –

Gopal M. A. – Asia Publishing House - Bombay

4. Ackoff, Russell L., The Design of Social Research, Chicago:

University of Chicago Press, 1961.
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5. Ackoff, Russell L., Scientific Method, New York: John Wiley &

Sons, 1962.

6. Allen, T. Harrell, New Methods in Social Science Research,

New York: Praeger Publishers, 1978.

7. Anderson, H.H., and Anderson, G.L., An Introduction to

Projective Techniques and Other Devices for Understanding the

Dynamics of Human Behaviour, New York: Prentice Hall, 1951.

8. “An Introduction to the Finite Element Method” by J. N. Reddy

9. How to Lie with Statistics, by Darrell Huff, Published September

1st 1982 by W. W. Norton & Company

10.The Visual Display of Quantitative Information, by Edward R.

Tufte, Published January 1st 2001 by Graphics Press

11.Data Just Right: Introduction to Large-Scale Data & Analytics by

Michael Manoochehri

12.Marketing Analytics: Data-Driven Techniques with Microsoft

Excel by Wayne Winston
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5
FORMAT OF A RESEARCH REPORT

A research report is a document prepared on the basis of
statistical and observational analysis by an analyst or a researcher.
In other words it can be said that Research report is a written
document containing key aspects of research project.

Mostly, research work is presented in a written form. The
practical utility of research study depends heavily on the way it is
presented to those who are expected to apply the findings of the
research in the relevant cases.

Research report is a medium to communicate research work
with relevant people. It is also a good source of preservation of
research work for the future reference. Many times, research
findings are not followed because of improper presentation.
Preparation of research report is not an easy task. It is an art. It
requires a good deal of knowledge, imagination, experience, and
expertise. It demands a considerable time and money.

Report Format
There is no predefined format for research reports. The

format depends on several relevant variables. Therefore, one must
employ a suitable format to create a desirable impression with
clarity. Report must be attractive. It should be written systematically
and bound carefully. A report must use the format (often called
structure) that best fit the needs and wants of its readers. Normally,
following format is suggested as a basic outline, which has
sufficient flexibility to meet most of the situations:

A research report is divided into three parts:

I. First Part (Formality Part):

 Cover page: this includes the educational, professional and
research related details of the researcher/s

 Title page: this gives the title and a subtitle. The title must
be written in the centre of the page in bold.

 Certificate or statement: this includes a certificate in the
form of a statement issued by the author or the researcher
which mentions that the work presented in the present report
is original and is not presented anywhere else. It may
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include the certificate of compliance or approval of the
project issued by the concerned authority.

 Index (brief contents): this is a record of the contents of the
project in short- only titles

 Table of contents (detailed index): this is a detailed index
which clearly states the location of each component like the
tables, figures, maps, photographs, etc.

 Acknowledgement: this is a note to thank all the people,
organizations, bodies, etc. who has helped the researcher to
complete his work and compile the report.

 Preface/forwarding/introduction: this includes a brief
introduction about the research work presented in the report.
It introduces the topic with reference to the targeted readers
and sets a start for the readers.

 Summary report: it is the short form of the long research
report. It gives an introduction to all the components of the
report.

II. Main Report (Central Part of Report):

 Statement of objectives: it describes the objectives of the
research in detail. This helps the researcher to follow the
research without deviating from the goal. It also helps the
readers to understand the flow of research designed by the
researcher.

 Review of Literature: this is the study of the topic
undertaken from the already existing literature published or
undertaken by other researchers, writers, journalists, etc.

 Area of Study: this give detailed information about the
geographical area covered by the researcher for the present
work.

 Methodology and research design: it is a systematic step
by step procedure of conducting the research. It includes the
following points:

o Types of data and its sources: this is the detailed
information about the types of data used for the research.
It further gives a detailed account of the sources of each
data used by the researcher.
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o Sampling decisions: this includes a brief description of
the sampling technique used while collecting primary
data.

o Data collection methods: the data can be collected
through several ways from primary as well as secondary
sources. This describes all the methods employed by the
researcher in detail.

o Data collection tools: this describes the mediums used
for collecting each type of data.

o Fieldwork: this gives a detailed account of the field work
including the dates, days, time and location chosen by
the researcher.

 Analysis and interpretation: analysis is the statistical
output of the data collected by the researcher. Interpretation
is the understanding of the analysis which the researcher
writes on the basis of his personal knowledge, literature
review and observations during survey

 Findings: these are the major statistical and observational
facts drawn out of the research.

 Limitations: every work is incomplete as it has certain
limitations like insufficient sample, lack of time, small size of
the area and so on. It is the researcher’s ethical duty to enlist
the possible limitations so that the readers understand that
the researcher realizes the reality and that there is a further
scope to expand the work.

 Conclusions and recommendations: this is the main part
of the research report as it helps to understand the level of
fulfilment of the set objectives. It includes suggestions which
may be practically applicable so that an improvement may
be brought in the study area.

III. Appendix (Additional Details):
 Tables not included in findings
 A copy of questionnaire
 Bibliography – list of books, magazines, journals, and other

reports
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6

REMOTE SENSING

6.0. After going through this chapter, you will be able to
understand the following:

6.1. Objectives

6.2. Introduction

6.3. Subject Discussion

6.4. Definition and Concept of Remote Sensing; History of Indian
Remote Sensing

6.5. Concept of EMR and Electro Magnetic Energy; Properties of
EMR: Wavelength and Wave Frequency; Electro Magnetic
Spectrum; EMR interaction with atmosphere and Surface

6.6. Resolution: Spatial, Temporal, Spectral and Radiometric

6.7. Remote Sensing applications in Geography

6.8. Open Data sites of Remote Sensing: Explore/ Access/ open
Bhuvan website

6.9. Summary

6.10. Check your progress

6.11. Answers to the questions

6.12. Technical words and their meanings

6.13. Task

6.14. References for further study

6.1. OBJECTIVES

 To understand the concept and history of remote sensing

 To understand the concept of EMR

 To learn concepts like resolution and applications of remote
sensing

6.2. INTRODUCTION

Remote Sensing is the collection of information relating to
objects without being in physical contact with them. Thus, our eyes
and ears are remote sensors, and the same is true for cameras and
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microphones and for many instruments used for all kinds of
applications. Remote sensing is the process of acquiring
data/information about objects/substances not in direct contact with
the sensor, by gathering its inputs using electromagnetic radiation
or acoustical waves that emanate from the targets of interest. An
aerial photograph is a common example of a remotely sensed (by
camera and film, or now digital) product.

6.3. SUBJECT DISCUSSION

Remote sensing makes it possible to collect data on
dangerous or inaccessible areas. Remote sensing applications
include monitoring deforestation in areas such as the Amazon
Basin, the effects of climate change on glaciers and Arctic and
Antarctic regions, along with depth sounding of coastal and ocean
depths. Remote sensing also replaces costly and slow data
collection on the ground, ensuring in the process that areas or
objects are not disturbed.

6.4. DEFINITION AND CONCEPT OF REMOTE
SENSING

Definition: Remote sensing is the acquisition of information about
an object or phenomenon without making physical contact with the
object.

The term "remote sensing" generally refers to the use of
satellite- or aircraft-based sensor technologies to detect and
classify objects on Earth, including on the surface and in
the atmosphere and oceans, based on propagated signals (e.g.
electromagnetic radiation). It may be split into "active" remote
sensing (i.e., when a signal is emitted by a satellite or aircraft and
its reflection by the object is detected by the sensor) and "passive"
remote sensing (i.e., when the reflection of sunlight is detected by
the sensor).

Electro-magnetic radiation which is reflected or emitted
from an object is the usual source of remote sensing data.
However, any media such as gravity or magnetic fields can be
utilized in remote sensing. A device to detect the electro-magnetic
radiation reflected or emitted from an object is called a "remote
sensor" or "sensor". Cameras or scanners are examples of remote
sensors. A vehicle to carry the sensor is called a "platform".
Aircraft or satellites are used as platforms.

The technical term "remote sensing" was first used in the
United States in the 1960's, and encompassed photogrammetry,
photo-interpretation, photo-geology etc. Since Landsat-1, the first
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earth observation satellite was launched in 1972; remote sensing
has become widely used. The characteristics of an object can be
determined; using reflected or emitted electro-magnetic radiation,
from the object. That is, "each object has a unique and different
characteristic of reflection or emission if the type of deject or the
environmental condition is different.” Remote sensing is a
technology to identify and understand the object or the
environmental condition through the uniqueness of the reflection or
emission.

 History of Indian Remote Sensing
Remote sensing has been with us for longer than you may think. In
the 1600 Galileo used optical enhancement to survey celestial
bodies. Photographer Gaspard Felix Tournachon attempted to
perform land surveys in 1859 using photos taken from balloons.

 Development of Remote Sensing in India from Years 1975 –
2017

1. Aryabhatta satellite was launched in the year 19 April 1975

2. Bhaskar Segal satellite was launched in the year 7 June 1979

3. Rohini RS – 1 satellite was launched in the year 18 July 1980

4. Bhaskar – II satellite was launch in the year 20 November

5. INSAT - 1B Satellite was launched in the year 30 August 1983

6. Stretched Rohini Satellite Services (SROSS - 1) satellite was
launched in the year 24 March 1987

7. IRS – IA Satellite was launch in the year 17 March 1988

8. INSAT – IC satellite was launch in the year 12 June 1990

9. 1RS – 1 N satellite was launch in the year 29 August 1991

10.Stretched Rohini Satellite Series (SROSS C) was launched in
the year 20 May 1992

11. INSAT - 2B Satellite was launched in the year 23 July 1993

12.Stretched Rohini Satellite Series (SROSS – C2) was launched
in the year 4 May 1994

13. INSAT - 2D Satellite was launched in the year 4 June 1997

14. INSAT - 2E Satellite was launched in the year 3 April 1999

15. INSAT - 3B Satellite was launched in the year 22 March 2000

16.GSAT – 1 satellite was launched in the year 18 April 2001

17.EDUSAT Satellite was launched in the year 20 October 2004

18.Oceansat – 2 (IRS - P4) satellite was launched in the year 23
September 2009
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19.GSAT – 4 Satellite was launched in the year 15 April 2010

20.YouthSat satellite was launched in the year 20 April 2011

21. IRNSS – 1F Satellite was launched in the year 10 March 2016

22.Cartosat – 2D satellite was launched in the year 15 February
2017

23.Remote sensing is the process of acquisition of information
about objects or phenomenon without making physical contact
with the object and thus in contrast to on site observations.
Remote sensing is used in number of fields including
Geography, land surveying, and most earth science disciplines,
it also has military, intelligence, commercial, economic planning
and humanitarian applications. the process involved in remote
sensing is collection of data about an object from distance.
Remote means far away and sensing means getting
information. Here sensors are used to sense objects. The
sensor records information about an object by measuring the
“ELECTROMAGNETIC ENERGY” reflected back to the earth
surface.

6.5. CONCEPT OF ELECTROMAGNETIC RADIATION
(EMR)

Electromagnetic radiation (EM radiation or EMR) refers to
the waves of the electromagnetic field, propagating (radiating)
through space carrying electromagnetic radiant energy. It includes
radio waves, microwaves, infrared, (visible) light, ultraviolet, X-,
and gamma radiation.

Electromagnetic waves are produced whenever charged
particles are faster, and these waves can subsequently interact with
other charged particles. Electromagnetic radiation is associated
with those EM waves that are free to propagate themselves
("radiate") without the continuing influence of the moving charges
that produced them, because they have achieved sufficient
distance from those charges.

 Wave Length & Wave Frequency
Wavelength is a measure of the distance between

repetitions of a shape feature such as peaks, valleys, or zero-
crossings, not a measure of how far any given particle moves. The
range of wavelengths or frequencies for wave phenomena is called
a spectrum. The name originated with the visible light spectrum but
now can be applied to the entire electromagnetic spectrum as well
as to a sound spectrum or vibration spectrum. Wavelength is
commonly designated by the Greek letter lambda (λ).
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Assuming that waves move at a fixed wave speed,
wavelength is inversely proportional to frequency of the wave:
waves with higher frequencies have shorter wavelengths, and lower
frequencies have longer wavelengths.

Examples of wave-like phenomena are sound waves, light,
water waves and periodic electrical signals in a conductor.

 Electromagnetic Spectrum
The heat produced by the sun travels from the sun to the

earth via waves known as electromagnetic waves. These waves
can vary greatly in their wavelength. The electromagnetic waves
coming to earth from sun come in variety of lengths so scientists
consider it as spectrum. Thus, the waves all together are called as
electromagnetic spectrum.

“The EMS is the continuum of all EM waves arranged
according to frequency and wavelength”. At one end of spectrum
are the waves with lowest frequencies. At the other end are highest
frequency waves. The spectrum is broken into regions that define
each of the different wave types.

 Radio waves are the type of electromagnetic radiation with
wavelength in the electromagnetic spectrum longer than
infrared light. Naturally occurring radio waves are generated
by radio transmitters and received by radio receivers. These
waves used for fixed and mobile radio communication,
broadcasting radar and other navigation systems,
communication satellites, computer network.

 An electromagnetic wave with wavelength in the range 0.00-
0.3m, shorter than that of a normal radio wave but longer
than those of infrared radiation. Microwaves are used in
radar, in communication and for cooking in microwave ovens
and in various industrial processes.

 Infrared radiation has longer wavelengths than those of
visible light. Infrared was discovered in 1800 by astronomer
SIR W.HERSCHEL. These radiations are just beyond what
our eyes can detect on the red site of the rainbow. We are
surrounded by infrared every moment.
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 Visible light is defined as the wavelengths that are visible to
most human eyes these waves are seen as the colour of
rainbow. Each colour has different wavelength. Red has
longest while violet has the shortest wavelength .is the
natural source for the visible light waves and our eyes see
the reflection of this sunlight of the objects around us.

 Ultra violet radiations shorter than that of visible light but
longer than x rays. It constitutes of 10% of the total light
output of the sun and it is present in the sunlight. These
waves just beyond what our eye can see beyond violet side
of rainbow. Ultraviolet are absorbed by the atmosphere
particularly ozone layer UV rays can be used in hospitals,
UV lamps, to sterilize surgical equipment etc.

 X-rays wavelengths are shorter than those of gamma rays.
X-rays are high in frequency and carries lots of energy. They
pass through most of the substances and are majorly used
in medical industry.

 The gamma rays have the high frequency high energy and
are shorter wavelengths rays. These rays are the product of
radioactive element.

 EMR Interaction with Atmosphere and Earth Surface
The radiation from the
energy source passes
through some distance
before being detected by the
remote sensors. The
interaction of EMR with
atmospheric particles may
be a surface phenomenon
(scattering) or volume
phenomenon. (absorption)
Scattering and absorption
are main process that alters
the properties of the EMR in
atmosphere.

 Atmospheric scattering is the process by which small
particles in the atmosphere diffuse a portion of the incident
radiation in all direction. There is no transformation while
scattering. But the spatial distribution of the energy is altered
during scattering. There are three different types of
scattering as follows:
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1. Rayleigh scattering occurs when particles are very small
compared to the wavelength of the radiation. These could be
particles such as small specks of dust or nitrogen and

oxygen molecules. Rayleigh scattering causes shorter
wavelengths of energy to be scattered much more than
longer wavelengths.

2. Mie scattering occurs when the particles are just about the
same size as the wavelength of the radiation. Dust, pollen,
smoke and water vapour are common causes of Mie
scattering which tends to affect longer wavelengths than
those affected by Rayleigh scattering.

3. Non-Selective Scattering occurs when the particles are
much larger than the wavelength of the radiation.

 Absorption is the process in which incident energy is
retained by particles in the atmosphere at a given
wavelength. Unlike scattering, atmospheric absorption
causes an effective loss of energy to atmospheric
constituents. The absorbing medium will not only absorb a
portion of the total energy, but will also reflect, refract or
scatter the energy. The absorbed energy may also be
transmitted back to the atmosphere. The most efficient
absorbers of solar radiation are water vapour, carbon
dioxide, and ozone. Gaseous components of the
atmosphere are selective absorbers of the electromagnetic
radiation, i.e., these gases absorb electromagnetic energy in
specific wavelength bands.

6.6. RESOLUTION: SPATIAL, TEMPORAL, SPECTRAL
AND RADIOMETRIC

Resolution refers to the capability of distinguishing between
two separate but adjacent objects or sources of light or between
two nearly equal wavelengths. Resolution is a measure used to
describe the sharpness and clarity of an image or picture.
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There are 4 types of resolution as follows:

 Spatial Resolution
A digital image consists of an array/ display of pixels. Each

pixel contains information about a small area on the land surface,
which is considered as a single object. Spatial resolution is a
measure of the area or size of the smallest dimension on the
Earth’s surface over which an independent measurement can be
made by the sensor. It is expressed by the size of the pixel on the
ground in meters. Based on the spatial resolution, satellite systems
can be classified as low-resolution systems, medium resolution
systems, high resolution systems and very high-resolution systems.

 Temporal Resolution
Temporal resolution is defined as the amount of time needed

to revisit and acquire data for the exact same location. When
applied to remote sensing, this amount of time depends on the
orbital characteristics of the sensor platform as well as sensor
characteristics. The temporal resolution is high when the revisiting
delay is low and vice-versa. Temporal resolution is usually
expressed in days.

 Spectral Resolution
Spectral resolution represents the spectral band width of the

filter and the sensitiveness of the detector. The spectral resolution
may be defined as the ability of a sensor to define fine wavelength
intervals or the ability of a sensor to resolve the energy received in
a spectral bandwidth to characterize different constituents of earth
surface. The finer the spectral resolution, the narrower the
wavelengths range for a particular channel or band.

Many remote sensing systems are multi-spectral, that record
energy over separate wavelength ranges at various spectral
resolutions. In remote sensing, different features are identified from
the image by comparing their responses over different distinct
spectral bands. Broad classes, such as water and vegetation, can
be easily separated using very broad wavelength ranges like visible
and near-infrared. However, for more specific classes’ viz.,
vegetation type, rock classification etc., much finer wavelength
ranges and hence finer spectral resolution are required.

 Radiometric Resolution
While the arrangement of pixels describes the spatial

structure of an image, the radiometric characteristics describe the
actual information content in an image. Every time an image is
acquired on film or by a sensor, its sensitivity to the magnitude of
the electromagnetic energy determines the radiometric resolution.
The radiometric resolution of an imaging system describes its ability
to discriminate very slight differences in energy. The finer the
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radiometric resolution of a sensor the more sensitive it is to
detecting small differences in reflected or emitted energy.

6.7. APPLICATION OF REMOTE SENSING IN
GEOGRAPHY

 Forest cover mapping: Based on the sensing data forest cover
mapping to monitor forest cover changes is been carried on. In
India, this is done by forest survey of India.

 Crop Average and Production Examination: Satellite Remote
sensing based, estimation of Crop Average and Production
forecast for major crop is carried on. This is very important for
department of agriculture.

 Flood mapping: It is used in satellite data; mapping of the
flooded areas and estimation of damage is being carried out.

 Mineral Exploration: Remote sensing is widely used to explore
the area of minerals.

 Hazard assessment: For identifying different types of hazards
and hazard zones, Remote sensing is greatly used.

 Ocean Resources: Coastal zones maps are prepared with the
help of Remote sensing.

 Marine Resources: Fishery potential charts are being
generated using satellite data.

 Water Quality Monitoring: Water pollution has become a very
serious problem in the industrial zones. Water Quality
monitoring is one of the typical application of remote sensing.

 Measurement of sea surface temperature: Satellite Remote
sensing can provide thermal information as well.

 Snow Survey: Aerial distribution of snow can be identified very
easily from satellite remote sensing data.

 Soil mapping: Mapping of Saline and Alkaline soils is very
easily carried out using remote sensing.

 Environmental Impact Assessment (EIA): Satellite Remote
sensing data has been used to access the impact of different
activities like Mining, Agriculture, and Industries on the
environment.

 Urban Studies: Many new applications in urban studies have
been carried out with the help of available satellite data.

 Monitoring oil spills: The location of political spills events can
be identified and monitored by remote sensing.
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 Bathymetric Surveying: At present remote sensing is also
used for depth measurements and also to make bottom depth
chart.

 Land cover and land use map: Satellite data along with field
survey data can be combined to create land cover and land use
map in detail.

 Monitoring Atmospheric Emissions: Software has been
developed so that satellite dates can be used to estimate
natural and polluting emissions.

6.8. OPEN DATA SITES OF REMOTE SENSING:
EXPLORE/ ACCESS/ OPEN BHUVAN WEBSITE

Visit the websites that provide free remotely sensed data.

6.9. CHECK YOUR PROGRESS

1. Fill in the Blanks:

a. The technical term "remote sensing" was first used in the
__________in the 1960's

b. _________is the process in which incident energy is
retained by particles in the atmosphere at a given
wavelength

c. __________are the type of electromagnetic radiation with
wavelength in the electromagnetic spectrum longer than
infrared light

d. Infrared was discovered in 1800 by astronomer
____________.

e. Wavelength is inversely proportional to ___________of the
wave

2. Name the Following:

a. A device to detect the electro-magnetic radiation reflected or
emitted from an object

b. A measure used to describe the sharpness and clarity of an
image or picture

c. The first earth observation satellite that was launched in
1972

d. The resolution which is usually expressed in days.

e. A common example of a remotely sensed product.
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3. Match the Column:

A B

a. Rayleigh scattering i. Medical industry

b. X rays ii. Aircraft

c. Aryabhatta iii. Sensor

d. Platform iv. Very small
particles

e. Camera v. First Indian
satellite

6.10. ANSWERS TO THE QUESTIONS

1. Fill in the Blanks:
a. United States
b. Absorption
c. Radio waves
d. Sir W. Herschel
e. Frequency

2. Name the Following:
a. Remote Sensor/ Sensor
b. Resolution
c. Since Landsat-1
d. Temporal
e. An aerial photograph

3. Match the Column:
a. Very small particles
b. Medical industry
c. First Indian satellite
d. Aircraft
e. Sensor

6.11. TECHNICAL WORDS AND THEIR MEANINGS

 Wavelength: the distance between successive crests of a
wave, especially points in a sound wave or electromagnetic
wave.

 Spectrum: a band of colours, as seen in a rainbow, produced
by separation of the components of light by their different
degrees of refraction according to wavelength.

 Radiation: the emission of energy as electromagnetic waves,
especially high-energy particles which cause ionization.
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6.12. TASK

Visit Google Earth and observe the globe carefully. Try
downloading historical images for an area of your choice using the
relevant tool. Discuss the changes that have taken place and
possible reasons for the same.

6.13. REFERENCES FOR FURTHER STUDY

 Joseph, George (2005): ‘Fundamentals of Remote Sensing’,
Universities Press, Hyderabad

 Campbell, James (2011): ‘Introduction to Remote Sensing,
Guildford Press, New York

 Kumar, S (2005): ‘Basics of Remote Sensing and GIS’, Laxmi
Publications, New Delhi
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7

VISUAL IMAGE INTERPRETATION

7.0. After going through this chapter you will be able to
understand the following:

7.1. Objectives

7.2. Introduction

7.3. Subject Discussion

7.4. Tasks of Image Interpretation: Classification, Delineation,
Measurement

7.5. Elements of Image Interpretation: Tone, Texture, Pattern, Size,
Shape, Shadow and Association

7.6. Visual Image Interpretation: Interpretation of at least four
satellite images employing image recognition elements

7.7. Thematic Mapping: Generation of thematic maps using trace
paper

7.8. Summary

7.9. Check your progress

7.10. Answers to the questions

7.11. Technical words and their meanings

7.12. Task

7.13. References for further study

7.1. OBJECTIVES

 To learn different tasks of image interpretation

 To learn the elements of image interpretation

 To understand the process of visual image interpretation

 To learn the process of thematic mapping

7.2. INTRODUCTION

Image interpretation is a powerful technique that helps us to
identify and distinguish various features in satellite imageries and
aerial photographs. Image interpretation involves identification of
various features such as forest cover, water bodies, urban
settlement, agriculture, barren land, etc. Identifying individual
features from images and photographs is a key to interpretation
and information extraction.
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7.3. SUBJECT DISCUSSION

Remote sensing is the art of extraction of information about
an object or phenomena without coming into physical contact with
it. It is done through satellites and air mounted cameras. Therefore,
there are two types of remotely sensed data- satellite imageries
and aerial photographs respectively. Capturing images and
photographs is the first step for interpretation and extracting
information about the area under study. This chapter shall help us
understand the keys of visual interpretation and preparation of
thematic maps from base maps.

7.4. TASKS OF IMAGE INTERPRETATION:
CLASSIFICATION, DELINEATION, MEASUREMENT

Image interpretation is not an art, but, a technique. If it is
followed systematically, the accuracy of image interpretation will
improve. The task of image interpretation can be classified into the
following:

a. Classification: This task includes identification of elements on
the images and classifying
them into various features
with the help of a table. It
also includes enumeration
of features to keep a count
of the same. Same
number or symbols may
be used to depict same
features. For example in
the figure, numbers are
used to indicate the same
features. No. 1 represents fields, no. 2 represents water body,
no. 3 represents settlements and no. 4 represents government
land.

b. Delineation: This task includes delineation of features that are
identified using similar
numbers or symbols. This is
done using a marker or colour
so that different boundaries
can be identified. It helps in
creating a new map showing
clearly delineated features
and land uses. The figure
depicts how features can be
delineated using a pencil or a
pen.
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c. Measurement: This task helps us to measure the distance
between features and area, perimeter, etc. of the features. The
scale of the image helps to convert the distance measured
using a geometric scale (in cms., mm., etc.) into distance on the
ground (in Kms., miles etc.). The figure besides represents how
the distance between features can be measured on scale.

7.5. ELEMENTS OF IMAGE INTERPRETATION: TONE,
TEXTURE, PATTERN, SIZE, SHAPE, SHADOW AND
ASSOCIATION

a. Tone: Tone refers to the particular quality of brightness,
deepness, or hue of a shade of a colour. Therefore tone refers
to relative brightness or colour of a feature on an image. The

tonal variation makes it easier to differentiate between various
features on an image. Shapes, patterns and textures on an
image are identifiable mainly due tonal variation.

b. Shape: Shape refers to the outline or structure of a particular
feature. The man made features are generally regular,
symmetric or sharp in shape while all natural features are
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irregular in shape. Most of the features can solely be identified
using the shape element of visual interpretation.

c. Size: Comparing size of a feature in context with others in an
image helps in better understanding and interpretation of an
image. A quick estimate of size of a feature makes image
interpretation process faster and convenient.

d. Pattern: Pattern refers to spatial arrangement of features. A
repeated sequence of certain form or relationships is
characteristic of many natural and constructed features which
give an added advantage for interpretation.

e. Texture: Texture refers to frequency of tonal changes in a
certain area of an image. It is product of shape, size, tone,
shadow and pattern of a particular feature. It decides upon the
visual roughness or smoothness of an image. Abrupt changes in
grey scale results in Rough texture while very minor tonal
variations are seen in smooth textures.

f. Shadow: Shadow refers to a dark area produced by the
features coming between light rays and surface. Shadows
provide certain relative height information of the feature and
also an idea of the terrain profile.

g. Association: Association is occurrence of certain feature in
relation with other. Certain features are not directly identifiable
by its appearance in an image but could be interpreted easily
according to its relationship with the surroundings. For example
association of boats with water, aircraft with runway, playground
with school etc.

h. Colour key: The satellite imageries are of two types- False
Colour Composite (FCC) and True Colour Composite (TCC).
The FCC represents the features in different colours from its
actual colours which make it to be called as false colours. The
TCC represents all features in the same colour as on the
ground. However, FCC is more reliable. The following table
shows the common features’ colours which may help you in
interpreting the images:

Feature Colour in FCC Colour in TCC

Vegetation/Agriculture Red Green

Water bodies Black to Dark
Blue

Blue

Settlements Grey Varies depending upon
the area

Transport lines Black Red/Grey
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7.6. VISUAL IMAGE INTERPRETATION:

Just like how we visualize and try to understand our
environment, visual interpretation involves visualizing and
understanding features in an image or a photograph. It includes the
meaning of the image content but also goes beyond what can be
seen on the image in order to recognize spatial patterns. This
process can be roughly divided into 2 levels:

 The recognition of objects such as streets, fields, rivers, etc.
The quality of recognition depends on the expertise in image
interpretation and visual perception.
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 A true interpretation can be ascertained through conclusions
(from previously recognized objects) of situations, recovery, etc.
Subject specific knowledge and expertise are crucial.

Here is an example of visual image interpretation to help you
understand the process:

Interpretation: The above satellite imagery is of Greater Mumbai. It
has been captured from Landsat 8 in February 2014. The bands
used represent the image are 5, 4 and 3.

In the image, it can be observed that, there exists a lot of
vegetation which is represented in red colour. The red colour on the
coasts represents mangrove vegetation and the red patch in the
eastern part represents natural vegetation which is a part of Sanjay
Gandhi National Park. An airport can also be observed in the
central part. Three lakes can be observed in the southern parts of
Sanjay Gandhi National Park viz. Powai lake, Tulsi lake and Vihar
lake. There exists a huge water body around the city which is
Arabian Sea in the west and south and Thane creek in the east. In
the north of the island exists Ulhas river. The city is highly urban in
nature, the settlements are therefore dense in nature. It is thus a
clustered pattern of settlement.

7.7. THEMATIC MAPPING: GENERATION OF
THEMATIC MAPS USING TRACE PAPER

To prepare a thematic map by tracing, a proper base map is
essential first. The following are the requirements in a base map:

 Proper map scale to enable appropriate presentation of
interpreted information

 Geographic coordinate system to establish the geographic
reference

 Basic map information to be printed in light tones as
background which results in enhancement of interpreted
information.

Following are the types of base maps which can be used to
create a thematic map:

 A topographic map with a scale of 1:50,000, 1:100,000 or
1:250,000 is usually the preferable base map for higher
resolution satellite image interpretation.

 Orthophoto maps are more easily used by cartographers
for the transfer of interpreted information, particularly in the
case of forest classification.
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 NATMO maps are best source of thematic information. They
are ready to use thematic maps with all the essential
elements.

The procedure for tracing the thematic map is as follows:

Place a tracing paper on the base map. Mark the corners
and fix them using a paper clip or a nail so that the paper doesn’t
move while tracing. Now start tracing the borders along with the
information as per requirement. Now transfer the traced information
onto a paper where the map will be finalized using a tracing table.
With the light in the tracing table, it will be easier to see through the
paper and error minimization. Represent information with the help
of different colours and symbols.

7.8. SUMMARY

Remote sensing is the art of extraction of information about
an object or phenomena without coming into physical contact with
it. Image interpretation involves identification of various features
such as forest cover, water bodies, urban settlement, agriculture,
barren land, etc. Identifying individual features from images and
photographs is a key to interpretation and information extraction.
The elements of image interpretation include shape, size, tone,
texture, pattern, association and shadow.

7.9. CHECK YOUR PROGRESS

1. Fill in the Blanks

a. _________________is a powerful technique that helps us to
identify and distinguish various features

b. ________ refers to spatial arrangement of features

c. Geographic coordinate system is used to establish the
_________________

d. _______________ helps in creating a new map showing
clearly delineated features and land uses

e. A quick estimate of _________ of a feature makes image
interpretation process faster and convenient.
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2. Match the Columns

A B

a. Classification i. Distance between two
features

b. Measurement ii. Location of features

c. Association iii. Identification of features

d. FCC iv. Demarcating features

e. Delineation v. Vegetation in Red colour

3. True of False

a. Tracing table helps to see through the paper for proper
creation of thematic maps

b. Transport lines are represented in red colour in FCC images

c. The man made features are generally regular, symmetric or
sharp in shape

d. NATMO maps are best source of thematic information

e. The TCC represents all features in the different colour.

7.10. ANSWERS TO THE QUESTIONS

1. Fill in the blanks:
a. Image interpretation
b. Pattern
c. Geographic reference
d. Delineation
e. Size

2. Match the Columns:
a. iii
b. i
c. ii
d. v
e. iv

3. True or False:
a. True
b. False
c. True
d. True
e. False
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7.11. TECHNICAL WORDS AND THEIR MEANINGS

 Remote sensing: The scanning of the earth by satellite or high-
flying aircraft in order to obtain information about it.

 Aerial photography: Aerial photography is the taking
of photographs of the ground from an elevated/direct-down
position. Usually the camera is not supported by a ground-
based structure.

 Satellite imagery: Satellite imagery is images of Earth or other
planets collected by imaging satellites operated by governments
and businesses around the world.

 Thematic map: A thematic map is a map that emphasizes a
particular theme or special topic such as the average
distribution of rainfall in an area. They are different from general
reference maps because they do not just show natural features
like rivers, cities, political subdivisions and highways.

7.12. TASK

 Interpret two satellite imageries- cultural and physical

 Interpret any two aerial photographs

7.13. REFERENCES FOR FURTHER STUDY

 Lille sand, Thomas; Kiefer Ralph and Chipman, Jonathan
(2015): ‘Remote Sensing and Image Interpretation’, Wiley
Publications, USA.

 Bryson, Norman; Holly Michael and Moxey, Keith eds. (1994):
‘Visual Culture: Images and Interpretations’, Wesleyan
University Press, USA.

 Sahu, Kali Charan (2008): ‘Textbook of Remote Sensing and
Geographical Information Systems’, Atlantic Publishers and
Distributors, New Delhi
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8

GLOBAL POSITIONING SYSTEM (GPS)

8.0. After going through this chapter, you will be able to
understand the following:

8.1. Objectives

8.2. Introduction

8.3. Subject Discussion

8.4. Definition and Concept

8.5. Components: User Segment, Space Segment and Control
Segment

8.6. Types: Handheld GPS and DGPS

8.7. Applications: GPS Applications in Geography and General Use

8.8. Hands-on/ Practical: Demarcation of Point, Line and Polygon
features using GPS

8.9. Summary

8.10. Check your progress

8.11. Answers to the questions

8.12. Technical words and their meanings

8.13. Task

8.14. References for further study

8.1. OBJECTIVES

 To understand the definition and concept of GPS

 To understand the components and types of GPS

 To learn the applications of GPS and undertake hands-on
practical with GPS

8.2. INTRODUCTION

The Global Positioning System was conceived in 1960 under
the sponsorship of the U.S. Air Force, but in 1974 the other
branches of the U.S. military joined the effort. The first satellites
were launched into space in 1978. The System was declared fully
operational in April 1995. The Global Positioning System consists
of 24 satellites, that circle the globe once every 12 hours, to provide
worldwide position, time and velocity information. GPS makes it
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possible to precisely identify locations on the earth by measuring
distance from the satellites. GPS allows you to record or create
locations from places on the earth and help you navigate to and
from those places. Originally the System was designed only for
military applications and it wasn’t until the 1980’s that it was made
available for civilian use also.

8.3. SUBJECT DISCUSSION

The Global Positioning System (GPS), originally Navstar
GPS, is a space-based radio navigation system owned by the
United States government and operated by the United States Air
Force. It is a global navigation satellite system that
provides geolocation and time information to a GPS
receiver anywhere on or near the Earth where there is an
unobstructed line of sight to four or more GPS satellites. The GPS
system provides critical positioning capabilities to military, civil, and
commercial users around the world. The United States government
created the system, maintains it, and makes it freely accessible to
anyone with a GPS receiver. Advances in technology and new
demands on the existing system have now led to efforts to
modernize the GPS.

The Russian Global Navigation Satellite System
(GLONASS) was developed contemporaneously with GPS, but
suffered from incomplete coverage of the globe until the mid-
2000s. GLONASS can be added to GPS devices, making more
satellites available and enabling positions to be fixed more quickly
and accurately, to within two meters. There are also the European
Union Galileo positioning system, China's BeiDou Navigation
Satellite System, India's NAVIC and Japan's Quasi-Zenith Satellite
System.

8.4. DEFINITION AND CONCEPT

 Definition: GPS stands for "Global Positioning System." It
may be defined as ‘a satellite navigation system used to
determine the ground position of an object.’
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Fig: 01: Trialteration of GPS

 Concept: GPS receivers take information transmitted from
the satellites and uses triangulation to calculate a user’s
exact location. The GPS constellation consists of two dozen
GPS satellites in medium Earth orbit. A GPS receiver can tell
its own position by using the position data of it, and
compares that data with 3 or more GPS satellites. To get the
distance to each satellite, the GPS transmits a signal to each
satellite. The signal travels at a known speed. The system
measures the time delay between the signal transmission
and signal reception of the GPS signal. The signals carry
information about the satellite’s location. Determines the
position of, and distance to, at least three satellites, to
reduce error. The receiver computes position using
trilateration.

 Functioning of GPS: The basis of the GPS is a
constellation of satellites that are continuously orbiting the
earth. These satellites, which are equipped with atomic
clocks, transmit radio signals that contain their exact
location, time, and other information. The radio signals from
the satellites, which are monitored and corrected by control
stations, are picked up by the GPS receiver. A GPS receiver
needs only three satellites to plot a rough, 2D position, which
will not be very accurate. Ideally, four or more satellites are
needed to plot a 3D position, which is much more accurate.
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8.5. COMPONENTS OF GPS:

Fig: 02: Components/ Segments of GPS

 Space Segment: The space segment consists of 29
satellites circling the earth every 12 hours at 12,000 miles in
altitude. This high altitude allows the signals to cover a
greater area. The satellites are arranged in their orbits so a
GPS receiver on earth can receive a signal from at least four
satellites at any given time. Each satellite contains several
atomic clocks. The satellites transmit low radio signals with a
unique code on different frequencies, allowing the GPS
receiver to identify the signals. The main purpose of these
coded signals is to allow the GPS receiver to calculate travel
time of the radio signal from the satellite to the receiver. The
travel time multiplied by the speed of light equals the
distance from the satellite to the GPS receiver.
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Fig: 03: Satellite Constellation of GPS

 Control Segment: The control segment tracks the satellites
and then provides them with corrected orbital and time
information. The control segment consists of five unmanned
monitor stations and one Master Control Station. The five
unmanned stations monitor GPS satellite signals and then
send that information to the Master Control Station where
anomalies are corrected and sent back to the GPS satellites
through ground antennas.

Fig: 04: GPS Receiver
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 User Segment: The user segment consists of the users and
their GPS receivers. The number of simultaneous users is
limitless. The user receivers can be hand-held or, can be
placed in a vehicle. All GPS receivers have a calendar
programmed into their computer, which tells them where
each satellite is at any given moment.

8.6. TYPES OF GPS: MAN HELD GPS AND DGPS

 GPS: A global positioning system (GPS) is a navigation
system that consists of one or more earth-based receivers that
accept and analyze signals sent by satellites in order to determine
the receiver’s geographic location. A GPS receiver is a handheld,
mountable, or embedded device that contains an antenna, a radio
receiver, and a processor. Many include a screen display that
shows an individual’s location on a map. Some also function as a
portable media player. Many mobile devices such as smart phones
have GPS capability built into the device or as an add-on feature.
Some users carry a handheld GPS receiver; others mount a
receiver to an object such as an automobile, boat, airplane, farm
and construction equipment, or computer.

 DGPS: DGPS stands for Differential Global Positioning
System, is an enhancement in GPS that is created to provide more
location accuracy. Satellites in the space provide signals to the
earth’s surface at the speed of light, but through any atmospheric
change there can be an error. And due to this error, a delay can be
caused, and for all these errors, DGPS is created and it adjusts
these errors to provide accurate location. Fixed, ground based
reference stations are used in the DGPS systems, that broadcasts
the difference between positions GPS satellite systems and known
fixed positions. DGPS refers to a general technique of
Augmentation.

Fig: 05: Functioning of DGPS
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8.7. APPLICATIONS: GPS APPLICATIONS IN
GEOGRAPHY AND GENERAL USE

GPS isn’t just used by civilians; it’s also used by pilots, boat
captains, farmers, surveyors, scientists and the military too.
Following are some of the applications of GPS:

 Aviation: Almost all modern aircraft are fitted with multiple GPS
receivers. This provides pilots (and sometimes passengers) with
a real-time aircraft position and map of each flight’s progress.
GPS also allows airline operators to pre-select the safest,
fastest and most fuel-efficient routes to each destination, and
ensure that each route is followed as closely as possible when
the flight is underway.

 Marine: When high accuracy GPS is fitted to boats and ships, it
allows captains to navigate through unfamiliar harbours,
shipping channels and waterways without running aground or
hitting known obstacles. GPS is also used to position and map
dredging operations in rivers, wharfs and sandbars, so other
boats know precisely where it is deep enough for them to
operate.

 Farming: Farmers rely on repeat planting season after season
to maximize their crop productions. By putting GPS receivers on
tractors and other agricultural equipment, farmers can map their
plantations and ensure that they return to exactly the same
areas when sewing their seeds in future. This strategy also
allows farmers to continue working in low visibility conditions
such as fog and darkness, as each piece of machinery is guided
by its GPS position instead of visual references. High accuracy
GPS is also used to map soil sample locations, allowing farmers
to see where the soil is most fertile across individual fields or
even entire farms.

 Science: Scientists use GPS technology to conduct a wide
range of experiments and research, ranging from biology to
physics to earth sciences. Traditionally, when scientists wanted
to understand where and how far animals roam, they had to tag
animals with metal or plastic bands and then follow them to
various locations to monitor their movement. Today, scientists
can fit animals with GPS collars or tags that automatically log
the animal’s movement and transmit the information via satellite
back to the researchers. This provides them with more detailed
information about the animal’s movements without having to
relocate specific animals. Earth scientists also use GPS
technology to conduct a wide range of research. By installing
high accuracy GPS receivers on physical features such as
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glaciers or landslips, scientists can observe and study both the
speed and direction of movement, helping them to understand
how landscapes change over time. Similarly, GPS receivers can
be installed on solid bedrock to help understand very small and
very slow changes in tectonic plate motion across the world.

 Surveying: Surveyors are responsible for mapping and
measuring features on the earth’s surface and under water with
high accuracy. This includes things like determining land
boundaries, monitoring changes in the shape of structures or
mapping the sea floor. Surveyors have historically required line-
of-sight between their instruments in order to undertake such
work, but the availability of high accuracy GPS receivers has
reduced the need for this. GPS can either be setup over a single
point to establish a reference marker, or it can be used in a
moving configuration to map out the boundaries of various
features. This data can then be transferred into mapping
software to create very quick and detailed maps for customers.

 Military: The GPS system was originally developed by the
United States Department of Defence for use by the US military,
but was later made available for public use. Since then, GPS
navigation has been adopted by many different military forces
around the world, including the Australian Defence Force. Some
countries have even decided to develop their own satellite
navigation networks for use during wartimes. Today, GPS is
used to map the location of vehicles and other assets on various
battlefields in real time, which helps to manage resources and
protect soldiers on the ground. GPS technology is also fitted to
military vehicles and other hardware such as missiles, providing
them with tracking and guidance to various targets at all times of
the day and in all weather conditions

8.8. HANDS-ON/ PRACTICAL: DEMARCATION OF
POINT, LINE AND POLYGON FEATURES USING
GPS

Using a GPS, a survey can be conducted. Location of point
features like trees, wells, street lights, etc. can be recorded.
Similarly, a linear feature like a pathway, road, a route, railway line,
river etc. can be selected. The locations of starting point and ending
point can be recorded. Also, several locations on the circumference
of an aerial feature like a garden, a playground, parking area of a
mall, etc. can be recorded. After the survey is over, we can connect
the GPS to a computer having the required software and transfer
the locational information to demarcate the point, line and polygon
features or a mental map can be drawn to plot the locational
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information at the points surveyed. Use of appropriate cartographic
symbols is highly essential.

8.9. SUMMARY

The Global Positioning System (GPS), originally Navstar
GPS, is a space-based radio navigation system owned by the
United States government and operated by the United States Air
Force. GPS stands for "Global Positioning System." It may be
defined as ‘a satellite navigation system used to determine the
ground position of an object.’ GPS receivers take information
transmitted from the satellites and uses triangulation to calculate a
user’s exact location. It consists of three components viz. space
segment, control segment and user segment. DGPS stands for
Differential Global Positioning System, is an enhancement in GPS
that is created to provide more location accuracy

GPS isn’t just used by civilians; it’s also used by pilots, boat
captains, farmers, surveyors, scientists and the military too. Using a
GPS, a survey can be conducted. Location of point features like
trees, wells, street lights, etc. can be recorded.

8.10. CHECK YOUR PROGRESS

1. Fill in the Blanks:

a. The Global Positioning System (GPS) is originally ________
GPS.

b. The basis of the GPS is a ___________that are continuously
orbiting the earth.

c. Use of appropriate ____________symbols is highly essential
in map making.

d. DGPS refers to a general technique of _________________.

e. The GPS constellation consists of two dozen GPS satellites
in _________Earth orbit.

2. Name the Following:
a. The segment controlling the satellite constellation.
b. GPS used to calculate difference in the location value
c. Method of calculating location used by GPS
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3. Match the Column:

A B

a. Trees i. Polygon feature

b. Mobile GPS ii. Line feature

c. Food Court in a mall iii. Error correction

d. DGPS iv. Point feature

e. 100 mts. race track v. User Segment

8.11. ANSWERS TO THE QUESTIONS

1. Fill in the Blanks:
a. Navstar
b. Constellation of satellites
c. Cartographic
d. Augmentation
e. Medium

2. Name the Following:
a. Control segment
b. DGPS
c. Trialteration method

3. Match the Column:
a. Point feature
b. User Segment
c. Polygon feature
d. Error correction
e. Line feature

8.12. TECHNICAL WORDS AND THEIR MEANINGS

 Satellite: An artificial body placed in orbit round the earth or
another planet in order to collect information or for
communication.

 Navigation: The process or activity of accurately
ascertaining one's position and planning and following a
route.

 Constellation: A satellite constellation is a group of
artificial satellites working in concert.

 Point, line and polygon features: Features used to
represent real elements on computer in the form of vector
data.
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8.13. TASK

Using GPS in your smart phone or in car try to record
locational information for different areas and plot them on a mental
map.

8.14. REFERENCES FOR FURTHER STUDY

 El-Rabbany, Ahmed (2002): ‘Introduction to GPS: The
Global Positioning System’, Artech House, London.

 Xu, Guochang (2007): ‘GPS: Theory, Algorithms and
Applications’, Springer, New York.

 Brawn, David (2003): ‘GPS: The Easy Way’, Discovery
Walking Guides Limited, England.
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9

GEOGRAPHICAL INFORMATION SYSTEM
(GIS)

9.0. After going through this chapter you will be able to
understand the following:

9.1. Objectives

9.2. Introduction

9.3. Subject Discussion

9.4. Definition, Concept and Components of GIS

9.5. Applications of GIS

9.6. Hands-on/ practical using available or free software- Q GIS

9.7. Summary

9.8. Check your progress

9.9. Answers to the questions

9.10. Technical words and their meanings

9.11. Task

9.12. References for further study

9.1. OBJECTIVES

 To understand the concept and components of GIS

 To understand the applications of GIS

 To undertake hands-on/ practical using available or free
software- Q GIS

9.2. INTRODUCTION

A geographic information system (GIS) is a computer system
for capturing, storing, checking, and displaying data related to
positions on Earth’s surface. GIS can help individuals and
organizations better understand spatial patterns and relationships.
It is a crucial part of spatial data infrastructure. GIS can use any
information that includes location. Many different types of
information can be compared and contrasted using GIS. With GIS
technology, people can compare the locations of different things in
order to discover how they relate to each other. For example, using
GIS, a single map could include sites that produce pollution, such
as factories, and sites that are sensitive to pollution, such as
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wetlands and rivers. Such a map would help people determine
where water supplies are most at risk.

9.3. SUBJECT DISCUSSION

Technology has always been a companion to man and has
helped in his development. GIS is one of the advanced
technologies that has enabled man to understand changes that
have taken place in the past, analyse space at one place and
predict future of the same. The technology is computer based and
is easy to grasp, but, requires expertise so that predictions and
outcomes can be accurate. The technology has a geographical
base, but, relates to every possible field and is still progressive.

9.4. DEFINITION, CONCEPT AND COMPONENTS

 Definition: A geographic information system (GIS) is a system
designed to capture, store, manipulate, analyse, manage, and
present spatial or geographic data.

 Concept: GIS is majorly a mapping technology. It may be
carried out manually and digitally. It is heavily dependent on
spatial and attribute data. It allows the data to be created and
stored in the form of geometrical features in different layers.
Each layer has its own identity and ability to be edited. All layers
together make the entire map or the dataset. It enables various
spatial, query and geometrical analysis. There are several
commercial and open source softwares like ArcGIS and QGIS
respectively. GIS basically helps in analysing land without
visiting it much.

 Components: The components of GIS are as follows:
1. Software: GIS software

provides the functions and
tools needed to store,
analyse, and display
geographic information. Key
software components are (a)
a database management
system (DBMS) (b) tools for
the input and manipulation
of geographic information (c)
tools that support
geographic query, analysis,
and visualization (d) a
graphical user interface
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(GUI) for easy access to tools. GIS softwares are either
commercial software or software developed on Open Source
domain, which are available for free.

2. Hardware: Hardware is the computer on which a GIS operates.
Today, GIS runs on a wide range of hardware types, from
centralized computer servers to desktop computers used in
stand-alone or networked configurations.

3. Data: The most important component of a GIS is the data.
Geographic data or spatial data and related tabular data can be
collected in-house or bought from a commercial data provider.
Spatial data can be in the form of a map/remotely-sensed data
such as satellite imagery and aerial photography. These data
forms must be properly georeferenced (latitude/longitude).
Tabular data can be in the form attribute data that is in some
way related to spatial data.

4. Users: GIS technology is of limited value without the users who
manage the system and to develop plans for applying it. GIS
users range from technical specialists who design and maintain
the system to those who use it to help them do their everyday
work. The user-friendly interface of the GIS software allows the
nontechnical users to have easy access to GIS analytical
capabilities without needing to know detailed software
commands.

9.5. APPLICATIONS OF GIS IN GEOGRAPHY AND
RELATED FIELDS

1. GIS in Mapping: Mapping is a central function of Geographic
Information System, which provides a visual interpretation of
data. People from different professions use map to
communicate. It is not necessary to be a skilled cartographer to
create maps.

2. Telecom and Network services: GIS can be a great planning
and decision making tool for telecom industries. This technology
allows telecom to enhance a variety of application
like engineering application, customer relationship
management and location based services.

3. Accident Analysis and Hot Spot Analysis: GIS can be
used as a key tool to minimize accident hazard on roads, the
existing road network has to be optimized and also the road
safety measures have to be improved. This can be achieved by
proper traffic management. By identifying the accident locations,
remedial measures can be planned by the district
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administrations to minimize the accidents in different parts of the
world.

4. Urban Planning: GIS technology is used to analyse the urban
growth and its direction of expansion, and to find suitable sites
for further urban development.

5. Transportation Planning: GIS can be used in managing
transportation and logistical problems. GIS can also help in
monitoring rail systems and road conditions.

6. Environmental Impact Analysis: EIA is an important policy
initiative to conserve natural resources and environment. The
EIA can be carried out efficiently by the help of GIS. By
integrating various GIS layers, assessment of natural features
can be performed.

7. Agricultural Applications: GIS can be used to create more
effective and efficient farming techniques. It is fully integrated
and widely accepted for helping government agencies to
manage programs that support farmers and protect the
environment. This could increase food production in different
parts of the world so the world food crisis could be avoided.

8. Disaster Management and Mitigation: Today well-developed
GIS systems are used to protect the environment. It has
become an integrated, well developed and successful tool in
disaster management and mitigation. GIS can help with risk
management and analysis by displaying which areas are likely
to be prone to natural or man-made disasters. When such
disasters are identified, preventive measures can be developed.

9. Determine land use/land cover changes: Land cover means
the feature that is covering the barren surface .Land use means
the area in the surface utilized for particular use. The role of GIS
technology in land use and land cover applications is that we
can determine land use/land cover changes in the different
areas. Also it can detect and estimate the changes in the land
use/ land cover pattern within time. It enables to find out sudden
changes in land use and land cover either by natural forces or
by other activities like deforestation.

10.Navigation (routing and scheduling): Web-based navigation
maps encourage safe navigation in waterway. This division is
providing public information that makes citizens awareness of
these vessel locations through web map. The web map will be
regularly updated to keep the boating public informed of these
coastal hazards to minimize risk of collision and injury.
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9.6. HANDS-ON/ PRACTICAL USING AVAILABLE OR
FREES SOFTWARE- Q GIS QUANTUM
GEOGRAPHICAL INFORMATION SYSTEM (QGIS):

QGIS stands for Quantum GIS. It is a cross-
platform free and open-source desktop geographic information
system (GIS) application that supports viewing, editing, and
analysis of geospatial data. QGIS functions as geographic
information system (GIS) software, allowing users to analyse and
edit spatial information, in addition to composing and exporting
graphical maps. QGIS supports both raster and vector layers;
vector data is stored as either point, line, or polygon features.
Multiple formats of raster images are supported and the software
can geo-reference images.

 Geo-referencing: Geo-referencing means to associate
something with locations in physical space. The term is
commonly used in the geographic information systems field to
describe the process of associating a physical map or raster
image of a map with spatial locations.

Georeferencing may be applied to any kind of object or
structure that can be related to a geographical location, such
as points of interest, roads, places, bridges, or buildings
Geographic locations are most commonly represented using
a coordinate reference system, which in turn can be related to a
geodetic reference system such as WGS-84.

 Digitization: Digitizing in GIS is the process of converting
geographic data either from a hardcopy or a scanned image
into vector data by tracing the features. During the digitizing
process, features from the traced map or image are captured as
coordinates in either point, line, or polygon format.

1. Point layer: Points are the zero-dimensional objects that
contain only a single coordinate pair. Points are typically used to
model singular, discrete features such as buildings, wells, power
poles, sample locations, and so forth. Points have only property
of locations. Other types of point feature include the node and
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the vertex. Points can be spatially linked to form more complex
features.

2. Line layer: Lines are one dimensional features composed of
multiple, explicitly connected points. Lines are used to represent
linear features such as roads, streams, faults, boundaries, and
so forth. Lines have a property of length. Lines that directly
connect nodes are sometimes referred to as chains, edges,
segments or arcs.

3. Polygon layer: Polygons are two-dimensional features created
by multiple lines that loop back to create a “closed” feature. In
the case of polygons, the first coordinate pair on the first line
segment is the same as the last coordinate pair on the last line
segment. Polygons are used to represent features such as city
boundaries, geologic formations, lakes, soil associations,
vegetation communities and so forth. Polygons have the
properties of area and perimeter. Polygons are also called
areas.

9.7. SUMMARY

A geographic information system (GIS) is a computer system
for capturing, storing, checking, and displaying data related to
positions on Earth’s surface. The components of GIS are hardware,
software, user and data. Applications of GIS include mapping,
disaster management and mitigation, hazard reduction, soil
analysis, agricultural analysis, transportation analysis and a lot
more. QGIS is one of the free and open source softwares of GIS. It
helps in performing a lot of spatial and aspatial analysis. The three
main features of GIS are point, line and polygon.

9.8. CHECK YOUR PROGRESS

1. Fill in the Blanks:

a. GIS is majorly a __________________ technology

b. GIS can help with risk management and analysis by
displaying which areas are likely to be prone to
________________________________

c. ____________ can be spatially linked to form more complex
features

d. ____ is an important policy initiative to conserve natural
resources and environment

e. GIS technology is of limited value without the ________ who
manage the system
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2. Name the Following:
a. Set of information
b. Open source (free) GIS software
c. Human component of GIS
d. Zero dimensional features
e. Multi-dimensional features

3. Match the Column:

A B

a. Point i. Imagery

b. Line ii. Aerial
photograph

c. Polygon iii. Tube wells

d. Satellite iv. Pond

e. Air mounted Camera v. River

9.9. ANSWERS TO THE QUESTIONS

1. Fill in the Blanks:
a. Mapping
b. Natural or man-made disasters
c. Points
d. EIA
e. Users

2. Name the Following:
a. Data
b. QGIS
c. User/ Liveware
d. Point
e. Polygon

3. Match the Column:
a. Tube wells
b. River
c. Pond
d. Imagery
e. Aerial photograph

9.10. TECHNICAL WORDS AND THEIR MEANINGS

 Data: Set of information is called data. Here, it can be of two
types viz. spatial data (related to space) and attribute or apsatial
data (related non-spatial information).
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 Remote Sensing: The art of capturing information about an
object or phenomena without coming into physical contact with
it. It can be captured either through satellites or air mounted
cameras.

 Geo-referencing: The procedure of assigning coordinates to
spatial data.

 Digitization: It is the process of digitally tracing spatial data to
create maps.

9.11. TASK

Visit the GIS department of MCGM and study their mapping
procedure to understand the concept better. Try to enlist the
problems faced by the experts and solutions they apply to
overcome them.

9.12. REFERENCES FOR FURTHER STUDY

 Bernhardsen, Tor (2002): ‘Geographic Information Systems: An
Introduction’, John Wiley and Sons, New York

 Longley, Paul et. al. (2011): Geographic Information Systems
and Science, John Wiley and Sons, New York

 www.mapsofindia.com
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10

PROJECT WORK

The project work is based on remote sensing, GIS and GPS
technologies. It is a learning experience that helps the students
providing the opportunity to synthesise knowledge from various
areas of learning along with critically and creatively apply the
knowledge to real life situations. Each of it has its own stage of
application and a different method of application. It is described as
follows:

 Remote Sensing:

Remote sensing is a technology which helps to acquire
information about an object or an area without coming into physical
contact with it. This is done through satellites in the earth’s orbit
using sensors or cameras of several types. Since it can give real
time data and historical data, it is the most preferred source of
geospatial data for geographers. It enables the researcher to
identify changes over a period of time with future projection of the
land use too. Remote sensing can be carried through air mounted
cameras fitted to airplanes, hot air balloons, etc. Such photographs
are called aerial photographs.

For the present project, satellite imagery from Google Earth,
Google Maps and Wikimapia can be acquired through the internet.
One can also click a photograph from a nearby tower of the study
area, if possible.

 GIS:

Geographical Information System (GIS) is a computer based
technology which is operated through various software
programmes like ArcGIS, QGIS, MapInfo, etc. GIS helps to convert
the imageries and photographs into spatial features like point, line
and polygon through which the real world can be represented better
in the virtual form. It enables real time analysis of the area under
study and may help in planning, infrastructural development,
watershed management, etc.
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For the present project, the acquired imagery and/or
photograph can be transferred to GIS software and maps can be
created to represent the problems, supporting requirements and
solutions. A location map can also be well created here.

 GPS:

Geographical Positioning System (GPS) is a satellite based
technology which functions through GPS receivers, through mobile
phones and other navigation enabled devices. GPS helps to record
coordinates while in the field for survey. The coordinates can then
be transferred onto the map through GIS and attributes can be
plotted.

For the present project, coordinates of the areas surveyed,
places where observations are made can be plotted on the location
maps.




