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INTRODUCTION

Research is the search for knowledge or a systematic investigation in order to
establish facts. The basic aim of research is to discover, interpret and develop
methods and systems to advance human knowledge on diverse scientific matters.
Social research refers to the conduction of research on various groups of a society
by social scientists. Research methodology refers to the way research can be
conducted. It is also known as the process of collecting data for various research
projects.

Social research pertains to research carried out by social scientists on various
facets of society. Research plays a very significant role in the field of social science.
In order to study the importance and relationship between social science and
research, social research is conducted or undertaken. The research that attempts
to measure, describe, explain and predict the social and economic phenomena or
social behaviour of human beings is known as ‘social research’.

The methodology of social research is the science of studying how research
is conducted scientifically. It helps to understand both the products as well as the
process of scientific enquiry. A research process involves selection and formulation
of a research problem, research design, sample strategy or sample design, as well
as the interpretation and preparation of research report. Research can be
undertaken in the form of descriptive/survey research, applied or fundamental
research, quantitative or qualitative research, conceptual or empirical research,
and other types of research.

This book, Methods of Social Research, is written in a self-instructional
format and is divided into five units. Each unit begins with an Introduction to the
topic followed by an outline of the Objectives. The content is then presented in a
simple and easy-to-understand manner, and is interspersed with Check Your
Progress questions to test the reader’s understanding of the topic. A list of Self-
Assessment Questions and Exercises is also provided at the end of each unit,
and includes short-answer as well as long-answer questions. The Summary and
Key Terms section are useful tools for students and are meant for effective
recapitulation of the text.
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UNIT 1 SOCIAL RESEARCH
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1 .0 INTRODUCTION

Simply defined, research is a search for knowledge. One can also define research
as a scientific and systematic pursuit of information on a specific topic. Scientifically,
research can also be termed as scientific investigation. Thus, research and scientific
enquiry can be considered synonymous. The only difference between the two is
that while it is possible to employ scientific method without research, it is not
possible to conduct any research without employing scientific methods. Thus,
research is a more specialized form of scientific enquiry which in turn is the result
of gathering data, information and facts for the specific purpose.
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Social research pertains to research carried out by social scientists on various
facets of society. Research plays a very significant role in the field of social science.
In order to study the importance and relationship between social science and
research, social research is conducted or undertaken. The research that attempts
to measure, describe, explain and predict the social and economic phenomena or
social behaviour of human beings is known as ‘social research’. In this unit, you
will get acquainted with the meaning, characteristics and objective of scientific
research. You will also study about the aims and types of social research and the
steps in social research.

1.1 OBJECTIVES

After going through this unit, you will be able to:

 List the characteristics of social research

 Examine the scope and importance of social research

 List the basic steps of scientific research

 Analyse the importance of scientific method of research

 Explain the process of formulation of hypothesis

 Describe the types of research designs

 Identify the main types of social survey

1.2 MEANING AND CHARACTERISTICS OF
SOCIAL RESEARCH

Society is an amalgamation of individuals with different needs, aspirations and
goals in life. However, social individuals are also associated with each other through
shared interests, familial bonds and common objectives. Social research is basically
research conducted by social scientists in order to analyse a vast breadth of social
phenomena. The methods used in social research find their roots in classical
sociology and statistics. Social research methods may be divided into two broad
divisions. These are: Qualitative and Quantitative methods. While the former
approaches social phenomena through quantifiable evidence, the latter approaches
social phenomena through observation, communication with partners and analysis
of text. However, the choice of method depends largely on what the scientist
wishes to investigate. Prof. Bent Flyvbjerg of Oxford University maintains that the
divide between the quality and quantity oriented camps in social research is clearly
unfortunate as good research methods require a combination of both.

Definitions

While C.A. Moser defines social research as: ‘A systematized investigation to
gain new knowledge about social phenomenon and problems’, P.V. Young
maintains: ‘Social research is a scientific undertaking which by means of logical
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methods, aim to discover new facts or old facts and to analyse their sequences,
interrelationships, casual explanations and natural laws which govern them.’

Objectivity in Social Research

Social scientists are often influenced by their biases, passions, likes and dislikes
and preconceived notions. These are seen to interfere with the scientific objectivity
that they would need while researching on social sciences. Objectivity is the capacity
to represent truthfully and without prejudice, the results of one’s research. A social
researcher needs to be aware of his personal biases and prejudices and take
adequate care that these do not affect the objectivity of the research. Max Weber,
an exponent in social research argued, that actually, the thoughts and beliefs of the
researchers should affect their topics of study. However, the social scientist needs
to be value-neutral once the research question has been framed. Objectivity can
be attained by sharing the results of research with experts who then may be asked
to critically examine them. In his Logic of Scientific Discovery (1959), Karl
Popper maintained that confirmation and refutation are the essence of scientific
discovery. Social researchers publish their work so that their work can be
scrutinized by others. Journals have dedicated teams to decide whether the research
material lives up to the standard of the journal and should, therefore, be published.
Once a research material is published, other scholars look at it critically, especially
when they do not agree with the findings.

Some others may wish to replicate the study by changing the strategies and
settings to check if the conclusion would remain the same.

Characteristics of Social Research

Social research possesses certain unique characteristics. These are as follows:

 Social research is directed towards finding solutions for social problems.

 It emphasizes the development of generalizations, theories and principles
that help in predicting future occurrences.

 It is primarily based on empirical/observable experience.

 It requires meticulous observation.

 Though it may appear to be unsystematic, social research most often involves
carefully designed procedure.

 It requires an expert researcher who is already acquainted with the previous
nuances of the problem.

 It is characterized by patient and unhurried activity.

1.2.1 Scope and Importance of Social Research

The subject matter of sociology is society. Sociologists study man’s social behaviour
in a variety of contexts. They use a number of methods in social research including
‘comparative method’, ‘participant observer method’, ‘community studies’, etc.
Descriptive and explanatory research aims only at describing, in detail, a situation
or set of circumstances. On the other hand, action research refers to ‘that is done



Social Research

NOTES

Self - Learning
6 Material

when some reform or change has been introduced. Its purpose is to monitor the
effect of the change and to decide whether it has achieved what it was supposed
to achieve.’

Most disciplines undertake research. Research is more of a way of thinking
than a set of skills. Research entails critically examining aspects of the study; making
guiding principles for testing particular procedure; developing testing theories, etc.

For any study undertaken to be called a ‘research’, it should adhere to the
following three criteria:

 A set of philosophies guide the research

 Methods, techniques and procedures which have proven reliability and
validity are used

 Research has to be objective as well as unbiased

The philosophical orientation of research may stem from one of the two
paradigms in research—positivism and interpretivism. Validity ensures that in a
research study correct procedures have been applied to find answers to a question.
Reliability refers to quality of a measurement procedure. ‘Unbiased and objective’
means that researchers take each step and draws each conclusion to the best of
their ability without introducing their own biases and prejudices. (Ranjit Kumar,
1999).

Research plays a very significant role in the field of social science. In order
to study the importance and relationship between social science and research,
social research is conducted or undertaken. Research that attempts to measure,
describe, explain and predict the social and economic phenomena or social
behaviour of human beings is known as ‘social research’.

One of the main objectives of conducting social research is to find information
about the behaviour of an individual and solutions to the problems related to human
relations. The outcome of social research provides the following benefits:

 It helps professionals in earning their livelihood.

 It helps students in knowing how to write a report for various findings.

 It helps philosophers to think on wider new perspectives.

 It helps in developing new styles for creative work.

In order to conduct social research and examine the social life of human
beings, social scientists use different methods. Quantitative and qualitative research
are the two methods of research that are generally used by social scientists to
conduct a research. In quantitative method, numerical data is collected and then
analysed in order to measure the social phenomena. Qualitative method is basically
the study of data, such as words, pictures and objects. However, the data collected
with the help of this method is not very effective and cannot be generalized very
easily.
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Social research is very helpful for a country as it helps the government to
explore the following things:

 Social and economic structures

 Social attitudes

 Social values and behaviours

 Factors motivating individuals and groups of a society

Researchers share a close relationship with government analysts, such as
economists, statisticians and operational researchers. The relationship between
researchers and government analysts is essential in order to find out high quality
research data. Social research also informs about development, implementation
and evaluation of a wide range of government policies.

Social research also helps to examine the consequences of government
policies and economic changes in an organization, and the effects of globalization
and its impact on small-scale and cottage industries.

1.2.2 Types of Social Research

Sociologists employ a variety of methods to learn about the social world. These
methods are not mutually exclusive. Since each research method has strengths
and weaknesses, a good research strategy may use several of them. Appelbaum
and Chambliss (1997:40) hold that the principal methods of social research include
survey and fieldwork.

Survey

A survey entails administering a precisely worded questionnaire to a group of
people in order to determine their characteristics, opinions and behaviours. First,
the researcher has to define a population universe to which the study applies: this
is the group of people about whom generalization is to be made. Once the population
universe is identified, a sample—a subset of cases selected to represent the larger
population—must be selected, since it is seldom economically feasible or desirable
to interview everyone in a chosen population universe.

Two principal type of sampling are used: probability and non-probability
sampling. In the most common type of probability sampling, termed random
sampling, everyone in the population universe has an equal chance of being in the
sample. In non-probability sampling, subjects are deliberately chosen because
of their specific characteristics. Once the sample is constructed or drawn, the
questionnaire is administered. Questionnaires may contain open- or close-ended
questions. In close-ended questions, the respondents are required to choose
only from predetermined alternative responses. In open-ended questions, there
are no fixed responses to choose from. The respondents are provided with a wide
range of opportunities to express a wide range of feelings and opinions.

One of the strengths of survey method is that it permits the researcher to
draw conclusions about a large number of people on the basis of a much smaller
number of interviews. This is a major advantage in terms of time and money.
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Surveys also have some weaknesses. Sometimes, surveys can be superficial since
in order to be feasible economically, they usually call for brief responses to close-
ended questions. Many-a-times, responses are self-serving, just intended to make
the interviewee look good in the eyes of the researcher.

Fieldwork

Fieldwork consists of many methods. The most common fieldwork is that of
participant observation. The researchers become a part of the community under
study; immerse themselves completely in the daily life of the community and
participate in the activities of the members of the community but with a sense of
detachment. They then attempt to report all their findings on every aspect of their
lives with a sense of impartiality and disinterestedness. Classic examples of
fieldworks are William Whyte’s (1915) Street Corner Society (1943), A Study
of Italian-American Working-Class Men and B. Malinowski’s Study of the Tribes
of Trobriand Island.

Sometimes the research strategy requires that the researchers stay away
from the people they are studying, and simply observe what is going on. A sociologist
studying crowd behaviour at a rally or student participation in a seminar would be
an example. The researcher in such a study tries to be a ‘fly on the wall’, invisible
and unobtrusive, yet constantly records what is going on. This technique is called
detached observation.

Interview is another method of fieldwork. It is a detailed conversation
designed to obtain in-depth information about a person. In a structured interview,
researchers have a detailed list of specific questions to ask. In the semi-structured
interview, the researchers have a list of topics to cover depending on the interview
situation, to determine the course of questioning and the details of the question.

Participatory research is another method under fieldwork. It is designed
to involve the subjects of the research in the research process itself, with an eye to
empowering them to overcome some difficulty or problem. This research is usually
tied with community action. It is conducted when a group or community wants to
engage in some form of social change but lacks the expertise to do so. The
researcher is invited to become a fully engaged member of the social change process,
helping the members of the group to conduct the necessary research and training
them in the techniques for doing so.

Another method is experiment. In it, two groups are chosen—the
experimental group and the control group. An experimental group is one which
is exposed to the independent variable. The control group is kept constant—no
experiment is carried out on it. In the end, both the groups are compared to find
out the resultant effects of the experiment.

Working with available information is another strategy. This involves
working with data collected by other people. Often such data are the only
information available. Examples include statistical data, documentary analysis or
comparative-historical research (study of several different countries as well as
examination of changing historical patterns in a single country).
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APPROACH WHEN APPRORIATE

Survey Basic information about a large population is required
and sampling is a feasible strategy.

Interview In-depth information is desired and direct access to
informants is possible.

Detached observation Information should be gathered but the data gathering
should be as unobtrusive as possible.

Participant observation First hand knowledge of the direct experience of
subjects is required.

Participatory research Primary goal is empowerment: training people to
acquire the necessary skill to do research themselves.

Experiments To determine specific causal relationships.

Using the available information Direct acquisition of data is either not feasible or not
desirable.

On the basis of intent, research can be classified as follows:

 Pure research: It is done only for the sake of knowledge. The intention is
not to apply it in regular practice. Pure research is also called basic or
fundamental research. It is not focussed on specific problems, but instead it
focusses on the extension of knowledge. New theory or refinements of an
existing theory are developed with the help of pure research. It lays the
foundation for applied research. It helps in finding the critical factors in a
problem. It helps in generating alternative solutions and choosing the best
one amongst them.

 Applied research: When real-life problems require some solution and
decision-making, applied research is carried out. This means that applied
research is problem oriented and action directed. It brings immediate and
practical results; for example, marketing research carried on for identifying
customer habits to purchase something. Though it is problem oriented and
action directed it can contribute to the development of theoretical knowledge
by leading to the discovery of new facts.

 Action oriented research: It refers to research that combines research
and practical work in a process that aims to improve strategies, practices
and knowledge.

 Exploratory research: It is also called formulative research. When a
researcher has no knowledge or little knowledge about an unfamiliar
problem, they do a preliminary study. The objective of this research is to
generate new ideas, gather new facts, precise formulation of problem and
increasing familiarity of the researcher to the unfamiliar problem. Katz
conceptualizes two levels of exploratory research. At the first level is the
discovery of significant variables in particular situations; at the second, the
discovery of relationship between variables.

 Descriptive research: In this research, facts are analysed in detail for
clear understanding. This research is simple in nature and in its application.
It is more specific than exploratory research. It focusses on the problem
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under study and also aims at a classification of the range of elements
comprising the subject matter of study. Empirical observations are used to
conceptualize the problems and facts. It highlights methods of data collection
and interpretation.

 Diagnostic research: It is just like descriptive research but with a different
focus. It is aimed towards in depth approaches to reach the basic casual
relations of a problem and possible solutions for it. Prior knowledge of the
problem is required for this type of research. Problem formulation, defining
the population correctly for study purposes, proper methods for collecting
accurate information, correct measurement of variables, statistical analysis
and tests of significance are essential in diagnostic research.

The classification of research can be done as per methods of study in the following
manner:

 Fundamental: This type of research is mainly concerned with identifying
certain important principles in a specific field. It intends to find out information
that has a broad base of application. Examples of fundamental research are
John Robinson’s imperfect competition theory in Economics and Maslow’s
hierarchy of needs theory in motivation, etc.

 Applied: This type of research aims at finding a solution to an immediate
problem, faced by a society or an industrial organization. It is supposed to
discover a solution to some basic practical problems. Applied research
suggests corrective methods to minimize a social or business problem.

 Historical: Historical research studies the social effects of the past that
may have given rise to current situations, i.e., past incidents are used to
analyse the present as well as the future conditions. The study of the current
state of Indian labour based on past labour union movements in the Indian
economy to formulate the Indian Labour Policy is an example of this type
of research.

 Formulative or exploratory: It helps examine a problem with suitable
hypothesis. This research, on social science, is mainly significant for clarifying
concepts and innovations for further researches. The researchers are mainly
concerned with the principles of developing hypothesis and testing with
statistical tools.

 Experimental: The experimental type of research enables a person to
calculate the findings, employ the statistical and mathematical devices and
measure the results thus quantified.

 Ex post facto: This type of research is the same as experimental research,
which is conducted to deal with the situations that occur in or around an
organization. Examples of such a research are market failure of an
organization’s product being researched later and research into the causes
for a landslide in the country.

 Case study: This method undertakes intensive research that requires a
thorough study of a particular chapter.
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Check Your Progress

1. Name the two prominent social research methods.

2. Mention the two characteristics of social research.

1.3 BASIC STEPS OF SCIENTIFIC RESEARCH

Research process includes steps or a series of actions and logical sequence of
those steps to carry out research effectively. The various steps in a research process
are not mutually separate, exclusive or discrete, but they at the same time need not
always follow each other. The researcher, at each step, anticipates subsequent
steps and requirements. The tentative order of the steps and the procedural
guidelines of the research process are as given below:

(i) Formulating the research problem: At the very beginning of research,
the researcher must clearly define the research problem, i.e., the area of
interest, the matter to be inquired into, etc. The problem, before being solved,
is initially stated in a broader perspective and then the researcher arrives at
the specific question by gradually reducing the ambiguities, if any. Then,
immediately after formulating the problem, the feasibility of different solutions
is studied before choosing the right solution.

(ii) Extensive literature survey: After formulating the research problem, a
brief summary of it should be prepared—this is an essential step. While
writing a Ph.D. thesis a researcher has to prepare a synopsis of the topic
and submit it to the appropriate committee or research board for approval.
Synopsis preparation needs extensive survey of the literature connected
with the problem.

(iii) Development of a working hypothesis: After surveying the literature,
the researcher should clearly state the working hypothesis, which is a tentative
assumption made before testing it in logical or empirical sequences.
Hypothesis must be as specific as possible and should be limited to the
intended research. This helps to choose the right process.

(iv) Preparing the research design: The next step, after clearly defining the
research problem, is preparing the suitable research design. The research
design includes the conceptual framework within which the research would
be carried out. A good and planned research design helps to carry out the
study in an efficient manner saving time and resources. It helps to gather the
most useful information and assists in arriving at the accurate results. Simply
put, a good research design facilitates the collection of relevant evidence
with minimal expenditure of money, effort, time and other resources.

(v) Determining sample design: A universe or population includes all the
items under inquiry. If all the items in the population are inquired then such
an inquiry is called census inquiry. In a census survey, all the items are covered
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and so the highest accuracy is obtained. But this may not be practicable in
surveys involving a big population. Census surveys need huge amounts of
time, money and energy. Hence, quite often it is wise to select only a few
items from the universe for the purpose of study. Technically, such a small
and convenient number of items selected, is called a sample. Specified plan
of the size and method of collecting the sample is technically known as
sample design.

(vi) Collecting the data: In most cases, the data in hand is insufficient and
there is always a need of fresh data. There are different ways of collecting
the appropriate data which differ considerably in terms of relevance,
expenditure, time and other resources. Therefore, the researcher must select
the most appropriate method of collecting the data after considering the
objective of the research, the nature of investigation, time and financial
resources available, scope of the inquiry, and the desired degree of accuracy.

(vii) Execution of the project: This is an important step in the research process
because if the execution proceeds on the correct lines, the collected data
would be dependable, adequate and accurate. Therefore, systematic and
timely execution of a project plays a crucial role in ensuring right results at
the end.

(viii) Analysis of data: After collecting the data, the next step is analysing the
data. The data analysis includes a number of closely-related operations like
specifying different categories of data, differentiating and tabulating the data
into different categories, applying the statistical techniques and formulae to
the data, doing the right calculations and then drawing statistical inferences.
Various tests, such as chi-square test, t-test, F-test, etc., help in data
analysis.

(ix) Hypothesis-testing: After analysing the data, the researcher should test
the working hypothesis against the statistical inferences obtained after
analysing the data. The question that should be answered now is: Do the
findings support the working hypothesis or do they contradict it?

(x) Generalizations and interpretation: If a hypothesis is tested and upheld
sufficient number of times, the researcher can arrive at a generalization. The
degree of success of a research is calculated on the basis of how close the
arrived generalizations are to the acceptability. If the researcher starts with
no hypothesis, the researcher will interpret his findings on the basis of some
existing theory and this is known as interpretation. The process of
interpretation often triggers new questions which lead to further researches.

(xi) Preparation of the report or the thesis: Finally, the researcher has to
prepare the report of what has been studied. Report must be written with
great care keeping the following layout in mind:

 Preliminary pages: These pages of the report should contain the
title, the date, acknowledgments, foreword, table of contents, list of
tables, list of graphs and charts (if any).
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 Main text: The main text of the report should have introduction,
summary of findings, main report, conclusion and suggestions for future
research.

 Closure: At the end of the report, appendices should be listed in
respect of all technical data, followed by bibliography. Index terms
should also be given specially in a published research report. All
references should be cited as per the research writing formats.

Flow Chart: Research Process
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RESEARCH PROCESS IN FLOW CHART

Fig. 1.1 Research Process

In Figure 1.1, the flow chart indicates the sequential steps to be followed in
the research process, as studied in this section. We can recollect that the research
process starts with defining the research problem along with reviewing the relevant
literature in the field to become familiar with the concepts and theories relevant to
the issue to be investigated. The next step is the formulation of the hypothesis,
which is followed by the research design and sample selection. Then the collection
of data and its analysis is to be attempted. After that the interpretation and the
report writing stages complete the research report. These have to be written step
by step and then edited and refined several times before preparing the final report.

Criteria of Good Research

Whatever be the type of research one undertakes, certain common criteria of
good scientific methods have to be followed. A good research follows logical
methods, is systematic, and structured in accordance with well-defined sets of
rules and practices to enable the researcher in arriving at dependable conclusions.
Both, deductive reasoning and inductive reasoning, should be followed for
meaningful research.

Good research also implies obtaining reliable data which provides sound
validity to the research findings.

The following principles underlie a good research criteria:
 The aim and objective of the research being conducted should be

clearly specified.
 The research procedure should be replicable so that if the research

needs to be continued or repeated, it can be done easily.
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 The research design should be so chosen that the results are as objective
as possible.

 Interpretation of any research should be done keeping in mind the
flaws in the procedural design and the extent to which it has an
effect on the results.

 Research should be carried out systematically. It should progress in
pre-defined stages, and researchers should avoid using their intuition
or guesswork to arrive at conclusions.

 Research should be logical so that it is meaningful, and help in decision-
making.

 Research should be empirical as far as possible.
 The results of the research should only be used and generalized for

the population for which the data provides an adequate basis.
 The validity and reliability of the data used in research should be double

checked.

A good research produces results that are examinable by peers,
methodologies that can be replicated, and knowledge that can be applied to real-
world situations.

Problems Encountered by Researchers in India

There are some common problems faced by researchers in developing countries
and India is no exception. Essentially, there is a dearth of tools required for good
research. Many of the universities and research institutions are now providing
computers with Internet connection to researchers but the facilities provided are
not adequate. Luckily, the costs of both hardware and Internet bandwidth have
reduced over a period of time. While Indian researchers now have easy access to
these tools, there is still the problem of low visibility of papers published by them.
Indian researchers often become demotivated to continue further research. Other
factors like lack of scientific training in the methodology of research and a non-
existent code of conduct also serve as challenges for the Indian researcher. There
is also insufficient interaction between the researchers and the end-users. End-
users of research are the ones who stand to benefit from the research and if they
are not made aware of the benefit they can derive, getting sponsors to provide
funds for research would be difficult.

There is also a lack of safeguards against any violation of confidentiality in
data collection. Research studies that overlap lead to unnecessary repetition. There
is an absence of research culture in our country.

Other problems that Indian researchers face that are common to developing
countries are:

 Limited or no access to international research journals

 Lack of infrastructure except in a few metropolitan cities

 Low investment in research due to financial constraints
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 Inadequate library facilities and where such facilities exist, they are not easily
accessible

 Poor encouragement to do research

These problems need to be surmounted effectively in order to promote
research as a professional activity.

Check Your Progress

3. What is the criteria of good research?

4. List few of the problems encountered by researchers in India.

1.4 IMPORTANCE OF THE SCIENTIFIC
METHOD

A knowledge which is organized in its nature is known as science. The scientific
method involves facts and knowledge which by nature are not conclusive. Latest
findings often add to and update the previous research done.

Social science is not very different. Research in social science also makes
use of scientific method.

1.4.1 The Nature of Science

Scientific method as a method of research is a combination of the significant features
of both inductive and deductive research. Charles Darwin is known to have
propounded this method of research.

In simpler terms, scientific method requires the researcher to first apply
inductive reasoning to a loosely organized, half-baked and confused information
collected through observation, previous knowledge, reflective thinking, etc. to arrive
at a hypothesis or a chunk of meaningful information. After arriving at this hypothesis,
the researcher then uses the deductive method to the previous general hypothesis
to reach at the more specialized knowledge or parts which are then connected
with other specialized information which have valid meaning and true relationships.

Dewey (1933, p. 87) explains this as: ‘While induction moves from
fragmentary details (or particulars) to a connected view of situation (universal),
deduction begins with the latter and works back again to particulars, connecting
them and binding them together.’

Even though in practice, it seems that the scientific method is a method of
double reasoning involving a movement from induction to deduction. It involves
the process of moving from observations to hypothesis and then hypothesis to
logical implications and thereby undertaking inductive and then deductive reasoning.

Scientific method differs from intuition, trail-and-error and chance. But, what
makes scientific method different from other methods of research? It differs because
the method of acquiring knowledge in scientific method is based on the generalizations
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which come down from experience, syllogism, authority, and traditions. Reflective
thinking forms a significant element of scientific method. Dewey (1911) has provided
the stages of reflective thinking (Van Dalen 1973, p. 13; Whitney 1964, p. 3):

1. The occurrence of a felt difficulty: There are three things that happen
when a person faces a problem, a roadblock or an obstacle that is not
known to him:
 He does not possess the need to reach the end he desires.
 He faces trouble in recognizing the true character of the object.
 He lacks the knowledge to describe the unexpected event.

2. Identification and definition of the difficulty in terms of a problem
statement: The person gather the facts that he observes so that he can
arrive at a more appropriate definition of his problem.

3. Suggested solutions of the problem—hypotheses: The preliminary
understanding of the information and facts are then used to form primary
but logical list of guesses or solutions that would help solve the problem.
These possible solutions which are used to explain the cause of the
problem are called hypothesis.

4. Deriving consequences of the suggested solutions with the help
of deductive reasoning: The person then uses deductive reasoning to
check what consequences would follow in situations where each
hypothesis is true.

5. Experimental verification of the hypotheses: The person then
checks individually all the hypothesis with observable evidence that will
confirm whether the consequences that follow actually occur. This helps
the researcher understand which hypothesis is valid in relation to
observable facts.

The stages of reflective thinking highlight the pattern which is generally present
in the scientific method of research. It will be evident that the pattern which is used
in scientific method will run parallel to the processes that are a part of reflective
thinking.

From the earlier times, humans have been very much interested in knowing
about things that puzzle them. Gradually, over time, this ignited in man the need to
come up with the scientific method to find solutions to his problems which today is
producing incredible results. More closely, scientific method is an orderly method
of searching the truth, by basing conclusions from factual evidence, and forming
relationships between ideas through the means of reasoning. This has given man
improved and accurate answers to several of his problems not only from the domain
of physical and biological sciences, but also from behavioural and social sciences.
Scientific method of inquiry in behavioural and social sciences has made research
and study in the fields of psychology, economics, political science, sociology,
anthropology, and education also be identified as science. Therefore, science is
not only a field of subject matter, it is referred to as an attitude or method. This
method allows man to inquire and understand the phenomena that gauges his
attention.
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Certain assumptions and beliefs are crucial to science as a method of inquiry:

1. All the occurrences in nature fall in the broad domain of being regular,
predictable, and ordered varying in degrees. This order, predictability
and regularity of nature is discovered through the activities of the scientific
method.

2. Empirical observation is crucial to scientific method. Authority plays no
role in gauging the truth in science. Therefore, only those phenomena
which can be observed are considered under the purview of scientific
method.

3. Verification is the benchmark tool for the scientist. Unless, evidence is
available for any finding, the scientist must consider data tentative. The
observations must such which can repeated by other scientists arriving
at same results.

4. The scientist must be an objective person. While collecting or interpreting
data and making observations, it is important that impartially and logic is
followed. Personal bias must not affect facts and truth. This must be
strictly followed even in situations where opinions are in contradiction.

5. The scientist must be elusive to moral implications that might follow his
observations. He must only deal with facts devoid of any moral factors
of whether it is negative or positive.

6. The scientist must collect and organize his observations into a meaningful
theory. But this theory is not the ultimate truth. It can and may be altered
upon new discoveries and understanding.

The statement which present specific relationships among variables explaining
certain parts of a phenomena are known as theories. Kerlinger has defined theory
as (1978, p9): ‘A theory is a set of interrelated constructs (concepts), definitions,
and propositions that present a systematic view of phenomena by specifying relations
among variables, with the purpose of explaining and predicting the phenomena.’

Three things are highlighted in the above definition:

 Firstly, a unified set of definition, propositions and constructs explained
in a set of statements is defined as a theory.

 Secondly, the purpose of a theory in defining the unity between the
constructs, propositions and definition is to highlight an organized view
of a phenomena.

 Thirdly, a theory explains a phenomenon by specifying what variables
are related to what variables and how they are related, thus, enabling
the scientist to predict from certain variables to certain other variables.

Let us take an example of a teacher who has a theory of low academic
achievement. The intelligence, home environment, economic factors, achievement
motivation, anxiety along with verbal and numerical aptitudes then become his
variables. The phenomenon is assessed through the specific relationship between
the variables. This could be in the form of each of the seven variables working in
tandem with low academic achievement or different combinations of the seven
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variables to the low academic achievement. These constructs then allow the teacher
to understand the relationship between different variable and the low academic
achievement which will help him/her to ‘explain’ or to a degree ‘predict’ the result
of different variables. Further, it can be said that the teacher can extend a kind of
‘control’ over the low academic achievement by altering or manipulating certain
variables.

Scientific theories serve as means and ends in the development of science.
As means, the theories provide a framework for discoveries and observations for
the scientist. Theories summarizes and organizes the knowledge within a specific
field. The independent empirical findings are made comprehensible through the
theories. As ends, the theories allow the scientists to employ objectivity in finding
the observed relationships and events as descriptions of certain phenomenon.
Theories show what variables are related and how they are related. The scientists
make deductions and predict the outcome in specific conditions solely based on
such relationships. Scientific theories, in this way help in the growth of new
knowledge.

The following criterion makes a theory sound for the development of science:

1. The Law of Parsimony prioritizes simple theories over complex ones.
Therefore, theories must ideally be stated in its simple and clear terms.

2. The theory must stay true to not only the facts that are observed while
researching but also previously established and validated theories.

3. The means for the interpretation and verification of the theory must be
provided the theory itself. The deductions which can be empirically
tested, must be provided.

4. A sound theory should ideally guide about new areas of discoveries and
areas which require further investigation. This is mostly true for theories
based on empirical facts and relationships.

Theories provide a general and primary explanation of phenomena. These
become improved and specialized knowledge only when there is an accumulation
of facts. The acceptance, rejection or improvement of a theory lies on the crucial
discovery of important facts. For example, in case a scientist finds that the theory
they are working on is not substantiated by the fact, he/she must reject and
reformulate the theory to integrate the new facts.

1.4.2 Steps and Process

In this section, we will study, in detail, the steps, process, objectives and
characteristics of the scientific method.

Steps in Scientific Method

The steps involved in the scientific method are as follows:

 Collection of data as per the problem in hand, according to some adequate
plan and their systematic observation.

 Observations are made with a well-defined purpose and they are recorded
in definite terms.



Social Research

NOTES

Self - Learning
Material 19

 Classification and organization of data on the basis of similarities, variations,
activities, causes and results.

 Generalization of data for the purpose of formulating principles and theories.
The principles and theories must be specifically defined so that it can solve
the problems in the related field.

 Verification of generalizations through controlled experiments by tested
prediction of results and by repetition of experiments. Correlation coefficient
of original as well as verification of results is also calculated and probable
errors are estimated. It is also determined whether the error lies in procedure
or apparatus.

 Assumptions and limitations are noted down on the basis of verification of
results.

 Reporting the research in detail.

 Announcement of the results before the general public for practical use.

1.4.3 Objectives of Scientific Research

The terms research and scientific method are sometimes used inter changeably.

Research is a systematic process for developing a theory by applying scientific
methods. It is an impartial, objective, empirical and logical analysis and recording
of controlled observation that finally leads to the development of a theory, principles,
laws, etc., and helps us to predict about the phenomenon in future.

A research is said to begin with a question or a problem. The purpose of a research
is to find out solutions through the application of systematic and scientific methods.
Thus, research is a systematic approach to a purposeful investigation.

The main aim of research is to uncover answers to questions by applying
scientific procedures. Research aims to discover hidden truths. While each research
initiative has a particular purpose, the objectives of research can be broadly
characterized as follows:

 Exploratory/formulative research: It attempts to get familiar with a
concept or to develop new insights into it.

 Descriptive research: It seeks to accurately portray the key
characteristics of an individual, a situation or a group.

 Diagnostic research: It establishes the frequency with which an event
occurs, or the frequency with which it is associated with something else.

 Hypothesis-testing research: This type of research tests the
hypotheses of a causal relationship between variables.

1.4.4 Characteristics of Good Research

The process of research helps to increase the creative ability of a decision-maker.
The various characteristics of research are as follows:

 Interdisciplinary team approach: This approach is based on the principle
of using expertise and experience of different personnel working in different
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disciplines within an organization. An individual cannot be an expert in all
the areas of operation. So, researchers take help from other experts, who
are specialists in their respective fields. Under interdisciplinary team
approach, an expert may use old solutions, which were used in the past as
research material for finding the most appropriate solution to a problem.

 Methodological process: The researcher uses scientific methods and
techniques to provide optimum solution to problems. The scientific methods
include observing and defining a problem and formulating hypothesis related
to the results of the scientific methods and techniques. If the hypothesis is
accepted, its results should be executed in an organization; but if the
hypothesis is not accepted, another hypothesis is formulated.

 Objectivistic approach: The aim of an organization is to have optimal
solutions to various problems. It is essential to measure the desirability of a
solution for achieving the organizational objective. This measured desirability
helps in comparing the alternative courses of action with respect to their
outcomes.

 Economical in nature: In an uncertain and complex situation, research
helps in reducing the costs of inventory, thereby improving profits. For
example, in inventory control, research can provide scientific rules for
reducing acquisition costs and inventory-carrying costs.

The qualities of good research are as follows:

 Good research is systematic: This means that the research lays out clear
steps in a specified sequence in compliance with well-defined rules. Being
systematic does not mean that the research cannot be based on creative
thinking. On the other hand, it dramatically reduces guesswork-based and
intuitive conclusions.

 Good research is logical: This implies that the use of sound logic provides
a foundation for reasoning, induction and deduction, which are of great
significance for carrying out high quality research. Induction entails reasoning
from a part to the whole, while deduction is the process of reasoning, wherein
a premise is driven to a conclusion which is based on that very premise.  In
fact, logical reasoning leads to more meaningful research and better eventual
decision-making.

 Good research is empirical: This means that research is related to one or
several aspects of a real situation and uses concrete data which provides a
basis for external validity to the research results.

 Good research is replicable: Good research allows for research results
to be verified by replicating the study, thereby building a sound basis for
decisions.

Further, Best and Kahn (1992) have summarized the main characteristics of
research as follows:

 Research seeks to find a solution to a problem. In this objective, it could
answer a question or even determine the relationship between several
variables.
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 Research creates generalizations, principles and theories that enable the
prediction or anticipation of future occurrences. Research studies specific
objects, groups or situations and then applies these characteristics observed
to a larger population than the sample observed. Research goes beyond
just simply retrieving or gathering information. There are many schools where
the research teams gather and tabulate statistical information. This information
can be used for decision-making, but it is not necessary to do so.

 Research is based on observations or empirical evidence. There are many
questions which are interesting or relevant but, since they cannot be observed,
they do not become research procedures. Research does not accept
revelation or dogma as a basis for establishing knowledge. Research only
accepts that which can be verified by observation.

 Research requires accuracy of observation and description. Researchers
rely on quantitative or numerical measuring devices which are accepted as
precise means of description. They identify or create appropriate data
gathering instruments or procedures and employ effective mechanical,
electronic, or psychometric techniques to improve human observation,
recording, computation and analysis of data.

 Research entails obtaining new data from first-hand sources, or uses existing
data towards a new purpose. Teachers often guide their students to undertake
a project which requires them to write a paper detailing the life of a prominent
person. The students consult encyclopaedias, books, or periodicals and
summarize the information in writing. This is not research, the information is
not new. Simply rewriting or representing what is already known may be a
valuable learning experience, but it is not research. It does not provide any
new information.

 Research may sometimes appear to be random or unsystematic. However,
it is actually always based on carefully designed procedures and rigorous
analysis. Although researchers may sometimes employ trial and error
methodologies, research is not a blind, random investigation, where the
researcher is just experimenting to see what happens.

 A good researcher requires significant expertise. He/She is already aware
of what is known about the problem including the investigations carried out
by others. The researcher familiar with the related literature and also
understands the terminology, concepts and technical skills necessary to
thoroughly assess the data that he/she has gathered.

 Researchers must apply objectivity and logic and must also remove all their
personal biases. They must employ all possible tests in order to
comprehensively validate the procedure followed, the data sourced, and
the results or conclusions that have been arrived at. Researchers should not
make any effort to be additionally persuasive in order to prove an emotionally
held conviction by them. Their focus must be on testing, and not on proving
the hypothesis. Total objectivity is just as rare as absolute righteousness,
and therefore, researchers must not allow bias or emotion to affect their
analysis.
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 Research involves the quest for answers to unsolved problems. Pushing
back the frontiers of ignorance is its goal, and originality is frequently the
quality of a good research project. However, previous important studies
are deliberately repeated, using identical or similar procedures, with different
subjects, different settings, and at different times. This process is a replication,
a fusion of the words, repetition and duplication. Replication is always
desirable to confirm or to raise questions about the conclusions of a previous
study.

 Research must be carried out patiently and not in a rushed manner. It’s
outcome and result are mundane rather than spectacular, and the research
team must be prepared to face disappointment in the pursuit of answers to
their unanswered questions.

 The process and outcomes of research are meticulously recorded. Every
key term is defined, restrictive factors are acknowledged, procedures are
carefully described, all references are recorded, results are objectively
documented, and the final outcomes are presented with caution and restraint.
The final research reports and supporting data are made available for
associates and other scholars to study, analyse, evaluate and even replicate.

1.4.5 Objectivity-Subjectivity Debate

It is important for a study to be objective in nature, no matter which discipline it
represents. Whether it is natural or social science research, a study which is
subjective in nature does not produce results which can be depended upon. That
is because being objective in social science means being able to check and examine
the evidences which the study has produced. An objective study is free from personal
biases and beliefs of the researcher. Objective studies are not speculative in nature
but are dominated by actual observations.

When compared with natural sciences, it is much more difficult to obtain
objectivity in social sciences. This is largely because social sciences deals with
humans who live in a society and pursue their own interests. Both of these are
highly dynamic and their attitudes and approaches to life can change at any given
time and also evolve with time. Therefore, while objectivity is important, it is difficult
to obtain the same in social sciences as personal views and biases often enter the
researcher’s work. There are hindrances like emotional values, complex subjects,
uniformity problems, self-interest, lack of time for research, and bias and prejudices.
Among all these, the most severe in terms of research are prejudices and biases
which can greatly affect the nature of the study. These biases can enter different
stages of research, like during the collection of the sample, in the choice of the
participants, during data collection, analysis and finally in the findings.

Value Neutrality

Value neutrality is the duty of sociologists to strive to be impartial and overcome
their biases as they conduct their research. A researcher can easily mix his past
experiences and present them as part of the present study. This leads to inclusion
of subjectivity in the study. Biases can also enter during the supply of information
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because many times information is collected by those who may carry their own
prejudices. They may present information which is suited to their needs, thus keeping
the wholesome information out of reach of the researcher. All these can increasingly
influence the findings of the study and mar the objectives with which it was
undertaken in the first place. There are several ways by which subjectivity can be
removed from research. These are, first, depending less on the investigation. This
means that while data is critical to social science research, the researcher can
avoid hiring other investigators and have first-hand information of the field to avoid
subjectivity. Second, use of statistical measurements and methods can be made
wherein data can be correlated and checked to remove subjectivity. Third,
concepts and terms could be standardized to avoid multiple usage and inculcate
clear and precise use to suit the views of the researcher. Fourth, the introduction
of a questionnaire through which information is collected can lead to clarification
and also provision of matter which can be cross-checked any time. Fifth, at various
stages, the researcher can employ counter-checks and compare findings at several
stages to avoid biases and prejudices from entering the study. Another method is
that of random sampling with which the researcher can select participants from
different shades to avoid his own prejudice that might enter the study during the
collection of the sample.

Problems of Subjectivity and Objectivity

Qualitative methodology is familiar with the fact that the subjectivity of the researcher
is a deep ingredient of his scientific research. Everything is guided by subjectivity,
beginning from the choice of topic that one studies, to devising hypotheses, to
selection of methodology and interpretation of data. Qualitative methodology
motivates researchers to mirror the values and objectives brought by them into
their research and the manner in which they influence the research project. It also
motivates other researchers to replicate the values used by a particular investigator.

The most important issue that comes up when subjectivity is recognized, is
its impact on objectivity. Two types of arrangements have been expressed. Many
qualitative researchers make subjectivity and objectivity counterbalance each other.
It is believed that objectivity negates subjectivity. The reason for this is because it
makes the observer an inert recipient of external information, without an agency.
The subjectivity of the researcher is said to negate the possibility of objectivity,
knowing a social psychological world. The investigator’s values are said to define
the world that is studied. It never happens that one really sees or talks about the
world, per se. However, one only sees and talks about what one’s values dictate.

Subjectivity is usually considered as the most essential and initiating part of
qualitative methodology. Nevertheless, this is not true. Qualitative methodology
also has traces of objectivity. Objectivity indicates that the subjectivity of a researcher
can empower him to precisely understand the world in its true state. Beyond doubt,
subjectivity can cause prejudice to affect the researcher and rule out objective
understanding of a subject’s psychological reality. However, this is not unavoidable.
In the true sense, one of the benefits of getting to recognize subjectivity is to reflect
on whether it makes objective comprehension easy or obstructs it. Distorting values
can then be replaced by values that improve objectivity.



Social Research

NOTES

Self - Learning
24 Material

Objectivism puts subjectivity and objectivity together since it reasons that
objective knowledge needs active, sophisticated and subjective processes like:
perception, analytical reasoning, synthetic reasoning, logical deduction and the
ability to differentiate essences from appearances. On the other hand, subjective
processes can augment objective conception of the world.

Objectivism is the highest form of the subjects being studied as part of
research methodology. It considers psychological reality as something meaningful
and important which must be accurately comprehended. Subjectivism either denies
a psychological reality to subjects, or else makes it unknowable. The psychology
of other people is clouded by the subjectivity of the observer and is not recognized
for what it (truly) is.

Check Your Progress

5. Who is known as the propounder of the scientific method of research?

6. What are the qualities of a good research?

1.5 FORMULATION OF HYPOTHESIS

A hypothesis is an approximate assumption that a researcher wants to test for its
logical or empirical consequences. It can contain either a suggested explanation
for a phenomenon or a proposal having deductive reasoning to suggest a possible
interrelation between multiple phenomena. A deductive reasoning can be defined
as a type of reasoning that can be derived from previously known facts.

Some definitions of hypothesis are:

 According to Townsend, ‘Hypothesis is defined as suggested answer
to a problem.’

 According to McGuigan, ‘A hypothesis is a testable statement of a
potential relationship between two or more variables.’

 According to Uma Sekaran, ‘A hypothesis is defined as a logically
conjectured relationship between two or more variables in the form of
testable statement. These relationships are based on theoretical
framework formulated for the research problem. The hypotheses are
often statements about population parameters like expected value and
variance, for example a hypothesis might be that the expected value of
the height of 10-year-old boys in the Scottish population is not different
from that of 10-year-old girls.’

 According to Kerlinger, ‘A good hypothesis is one which satisfies the
following criteria:

(i) Hypothesis should state the relationship between variables.

(ii) They must carry clear implications for testing the stated relations.’
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This means that: (a) statements contain two or more variables which can be
measured, (b) they must state clearly how the two or more variables are related,
and  (c) it is important to note that facts and variables are not tested but relations
between variables exist.

Characteristics of Valid Hypothesis

There are several characteristics of hypothesis, which are as follows:

 Conceptually clear and accurate: The hypothesis must be conceptually
clear. The concepts and variables should be clearly defined operationally.
The definition should use terms which are commonly accepted and it should
ensure that communication is not hindered. Hypothesis should be clear and
accurate so as to draw a consistent conclusion.

 Statement of relationship between variables: If a hypothesis is relational,
it should state the relationship between the different variables.

 Testability: A hypothesis should have empirical referents which means that
it should be testable through the empirical data. Hypothesis involving mystical
or supernatural arenas are impossible to test. For example, the hypothesis
‘education brings all-round development’ is difficult to test because it is not
easy to operationally isolate the other factors that might contribute towards
all-round development. Since a hypothesis predicts the outcome of a study
and it must relate variables that are capable of being measured. The hypothesis
such as ‘there is a positive relationship between the learning style and
academic achievement of 8th grade students’ can be tested since the variables
in the hypothesis are operationally defined, and therefore can be measured.

 Specific with limited scope: A hypothesis, which is specific with limited
scope, is easily testable than a hypothesis with limitless scope. Therefore, a
researcher should give more time to conduct research on such a kind of
hypothesis.

 Simplicity: A hypothesis should be stated in simple and clear terms to
make it understandable.

 Consistency: A hypothesis should be reliable and consistent with established
and known facts.

 Time limit: A hypothesis should be capable of being tested within a
reasonable amount of time. In other words, the excellence of a hypothesis
is judged by the time taken to collect the data needed for the test.

 Empirical reference: A hypothesis should explain or support all the
sufficient facts needed to understand what the problem is all about.

A few more characteristics of a good hypothesis are as follows:

 It ensures that the sample is readily approachable.

 It maintains a very apparent distinction with what is called theory, law, facts,
assumptions and postulates.

 It ideally has logical simplicity, large number of consequences and is
expressed in quantified form.
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 It displays equal chances of confirmation and rejection.

 It permits the application of deduction reasoning.

 Its tools and data are easily available and effectively used.

 It is based on the study of previous literature and an existing theory, and
verifiable.

As soon as a research question is formulated, it makes the hypothesis formulation
imperative since a hypothesis is a tentative solution or an intelligent guess about a
research question under study. It is an assumption or proposition whose tenability
is to be tested on the basis of its implications with empirical evidence and previous
knowledge. Modern investigators agree that, whenever possible, research should
proceed from a hypothesis. In the words of Van Dalen (1973), ‘a hypothesis
serves as a powerful beacon that lights the way for the research worker’.

1.5.1 Formulating a Hypothesis

As per the Concise Oxford Dictionary (1990) hypothesis is ‘A proposition made
as a basis for reasoning, without the assumption of its truth, a supposition made as
a starting point for further investigation from known facts’. 

Leedy and Ormrod (2001) have defined the term hypothesis as ‘A hypothesis
is a logical supposition, a reasonable guess, an educated conjecture. It provides a
tentative explanation for a phenomenon under investigation’.

There is no certainty that the hypothesis formulated for a problem is true or
correct. Formulated hypothesis is the initial point, a statement that the researcher
has to prove true after further research and investigations. It is also possible that
after further research the researcher might find that this hypothesis is not valid for
the problem and that it needs modifications. 

Why is a Hypothesis Required?

A well formulated or good hypothesis helps the researchers to focus/concentrate
on the key points of investigation. Also a hypothesis is significant because it guides
the research. The researchers or investigators refer to the hypothesis in order to
direct their thought processes toward the result of the research problem or sub-
problems. The hypothesis also helps the researcher or investigator to collect the
right, precise and accurate data required for the research or investigation. As per
Leedy and Ormrod (2001), ‘Hypotheses are exceptionally essential and significant
because they help an investigator or researcher to locate information needed to
resolve the research problem or sub-problems’.

Accepting or Rejecting Hypothesis

‘A hypothesis is never proved or disproved. In fact, an investigator or researcher
who sets out to prove a hypothesis would lose the impartiality of the research
investigation’ (Leedy and Ormrod, 2001).

In research, an investigator or researcher is proficient to either accept
(support) or reject a hypothesis. If a hypothesis is rejected, it will lead an investigator
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or researcher to develop new hypothesis to explain the phenomenon in question.
If a hypothesis is continually supported or accepted, then it may evolve into a
‘Theory’ (Leedy and Ormrod, 2001).

Therefore, when a hypothesis is continually accepted or supported over
time by a growing body of data, then it becomes a theory. As per Leedy and
Ormrod (2001), ‘A theory is an organized body of concepts and principles intended
to explain a particular phenomenon’. A theory is similar to a hypothesis in that it
presents a tentative explanation for a phenomenon that new data will either support
or not support. Both are supported or rejected based on the testing performed by
various investigators or researchers under different conditions. An example of a
well known theory is ‘Einstein’s Theory of Relativity’ (Leedy and Ormrod, 2001).

Further, a theory that is continually validated over time by a growing body
of data becomes a ‘Law’. An example of a well known law is the ‘Law of Gravity’
(Leedy and Ormrod, 2001).

Steps in Hypothesis Generation

Often times, an investigator will formulate a hypothesis based on the problem or
sub-problems of the research. Typically, the hypothesis is driven by the research
question (Leedy and Ormrod, 2001). The following steps helps in generating or
writing an effective hypothesis:

 Step One: Preliminary Research: The researcher or investigator must
review the information collected up to now and then decide which information
is significant for the research and how it will help to develop the hypothesis.

 Step Two: Write Your Hypothesis: The hypothesis is a statement that the
researcher or investigator intend to prove through the research. It should
state or affirm the focus of research.  When the final hypothesis is written,
verify it to be certain that it has the following criteria:

1. It is written in the form of a concise statement.
2. It reflects a situation specified by the researcher or investigator.
3. It is arguable and a contrary situation can be taken.
4. It requires research to determine whether or not it is true.
5. It is a significant theme to social scientists.
6. It is a complex notion, dealing with a number of variables.
7. It is not written in the first person.
8. It can be tested.

 Step Three: Test It Against the Criteria in Step Two: Take the hypothesis
and verify to perceive if it has the criteria listed in Step Two. If it is not so,
then the researcher or investigator has to again check the formulated
hypothesis for the research problem. It should be reworked such that it fits
well with the research assumptions. Also the researcher or investigator has
to be certain that they are diverting from the focus of research.
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Formulating the Hypothesis and Research Question

Formulating a hypothesis helps by defining an initial explanation to be tested in the
research process. The following are the essential key points that must be defined
at the time of hypothesis formulation:

 Hypotheses are testable explanations of a problem, phenomenon or
observation.

 Both quantitative and qualitative research involves formulating a hypothesis
to address the research problem.

 Hypotheses that suggest a causal relationship involve at least one independent
variable and at least one dependent variable; in other words, one variable
which is presumed to affect the other.

 An independent variable is one whose value is manipulated by the researcher
or investigator.

 A dependent variable is a variable whose values are presumed to change as
a result of changes in the independent variable.

In an equation, a dependent variable is the variable whose value depends
on one or more variables in the equation. An independent variable in an equation
is any variable whose value is not dependent on any other variable in the equation.
Hypothesis is a tentative assumption explaining an observation, phenomenon or
scientific problem that can be tested by further observation, investigation or
experimentation. Characteristically, the research is a process of investigation of a
particular/specific topic of study with the aim of studying a problem or question.
The research topic for study is established by the researcher o investigator according
to the specific assignment that needs to be explored.

After the final section of topic, the researcher or investigator has to develop
a question for research and hypothesis that relates to the research being conducted.
The formulation of a research question must be made before the researcher initiates
conducting research on specified topic. This will be a question developed from
the purpose statement and will be the specification that the researcher intents to
find out by conducting the research. The question selected will guide the researcher
or investigator through their research process and will also concentrate on the
objective of the research. As already discussed, the hypothesis is a prediction
regarding the outcome of the research being conducted. The key objective for the
researcher or investigator in developing a hypothesis statement is to test and
ultimately accept or reject it when the assessment of the research is performed.

A well researched and planned research question will help and ensure the
researcher or investigator that they are collecting the appropriate data. This is a
critical and most significant step in the research process. The research question
determines what, where, when and how the data are collected as it is an important
association between the abstract, theoretical, conceptual and logistic aspects of
the research plan.
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1.5.2 Importance of Hypothesis in Social Research

In this section, we will have a look at the significance of hypothesis in social research
along with the sources of hypothesis.

The reasons for formulating a hypothesis are as follows:

 A hypothesis directs, monitors and controls the research efforts. It provides
tentative explanations of facts and phenomena and can be tested and
validated. Such explanations, if held valid, lead to generalizations, which
help significantly in understanding a problem. They, thereby, extend the
existing knowledge in the area to which they pertain and thus help in theory
building and facilitate the extension of knowledge in an area.

 The hypothesis not only indicates what to look for in an investigation but
also how to select a sample, choose the design of research, how to collect
data and how to interpret the results to draw valid conclusions.

 The hypothesis orients the researcher to be more sensitive to certain relevant
aspects of the problem so as to focus on specific issues and pertinent facts.
It helps researchers to delimit their study in scope so that it does not become
broad and unwieldy.

 The hypothesis provides rational statements to the researcher, consisting of
elements expressed in a logical order of relationships, which seek to describe
or explain conditions or events that have not been confirmed by facts. Some
relationships between elements or variables in a hypotheses are known facts,
and others transcend the known facts to give reasonable explanations for
known conditions. Hypothesis help researchers to relate logically known
facts to intelligent guesses about unknown conditions (Ary, et al., 1972,
pp. 73–74).

 Hypothesis formulation and its testing add a scientific rigour to all types of
researches. A well thought set of hypothesis places a clear and specific goal
before the researcher and equips him/her with understanding. It provides the
basis for reporting the conclusions of the study on the basis of these conclusions.
Researchers can make their research report interesting and meaningful to the
reader. The importance of a hypothesis is generally recognized more in the
studies which aim to make predictions about some outcome. In an experimental
study, the researcher is interested in making predictions about the expected
outcomes and hence the hypothesis takes on a critical role. In the case of
historical or descriptive studies, however, the researcher investigates the history
of an event, or the life of a man, or seeks facts in order to determine the status
quo of a situation and hence may not have a basis for making a prediction of
the results. In studies of this nature, where finding facts is the objective of the
study, a hypothesis may not be required.

Most historical or descriptive studies involve fact finding as well as the
interpretation of facts in order to draw generalizations. For all such major studies,
including social research a hypothesis is recommended so as to explain observed
facts, conditions or behaviour and to serve as a guide in the research process. If a
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hypothesis is not formulated, researchers may waste time and energy in gathering
extensive empirical data, and then find that they cannot state facts clearly and
detect relevant relationships between variables as there is no hypothesis to guide
them.

1.5.3 Sources of Hypothesis

Since the mind is fed by innumerable streams and sources, it is difficult to pinpoint
how a particular good idea comes to a researcher. The following are some of the
popularly known sources of research hypothesis:

 Scientific theories: A systematic review and analysis of theories developed
in the field of psychology, sociology, economics, political science and
biological science may provide the researcher with potential clues for
constructing a good and testable hypothesis.

 Expert opinions: Discussion with the experts in the field of research may
further help the researcher obtain necessary insight and skill into the problem
and in the formulation of a hypothesis.

 Method of related difference: When we find that two phenomena differ
constantly and the other circumstances remain the same, we suspect a causal
connection. For example, when we find uncontrolled traffic in a locality,
resulting in a greater number of road accidents, we suspect a causal
connection between uncontrolled traffic and road accidents. This method
also suggests hypothesis.

 Intellectual equipment of researcher: Intellectual abilities of a researcher
like creative thinking and problem solving techniques are very helpful in the
formulation of a good hypothesis.

 Related literature: Related literature is the most important source of
hypothesis formulation. A review of this literature may reveal to the researcher
the variables that have been considered important in relation to his/her
problem, which aspects have already been studied and which are left to be
studied, which theories have supported the relationships and which theories
present a contradictory relationship. Familiarity with related literature may
give the researcher a tremendous advantage in the construction of hypothesis.

 Experience: One’s own experience may be a rich source of hypothesis
generation. Personal experiences of an individual which has been gained
through reading biographies, autobiographies, newspaper readings or
through informal talks among friends, etc., can be a potential source of
generation of a hypothesis. For example, a researcher who is working on
the effectiveness of guidance in teaching, can think of factors such as the
teacher’s polite behaviour, techniques of counselling, mastery over the
subject, effective use of teaching skills, decision-making capability, perception
of his/her competence, perception of student’s capacity for better interaction,
use of communication skills, etc.

 Analogies: Several hypotheses in a branch of knowledge may be made by
using analogies from other sciences. Models and theories developed in a



Social Research

NOTES

Self - Learning
Material 31

discipline may help, through extrapolation, in the formulation of hypothesis
in another discipline. By comparing the two situations, analysing their
similarities and differences, some rationale may emerge in the mind of the
researcher which may take the form of a hypothesis for testing. For example,
in a research problem like studying the factors of unrest among college level
students, the researcher insightfully thinks: ‘Why was unrest found among
school students?’ and ‘What has changed them: quality of teaching or quality
of leadership?’

Arguing analogically in this way may lead the investigator to some conclusions
which may be used for identifying variables and relationships, which form
the basis of hypothesis construction. If a researcher knows from previous
experience that the old situation is related to other factors Y and Z as well
as to X, he/she may reason out that the new situation may also be related to
Y and Z.

 Methods of residues: When the greater part of a complex phenomenon
is explained by some causes already known, we try to explain the residual
part of phenomenon according to the known law of operation. It also
provides possible hypothesis.

 Induction by simple enumeration: Sometimes scientists take common
experience as a starting point of their investigation. For example, after
observing a large number of scarlet flowers that are devoid of fragrance,
we frame a hypothesis that all scarlet flowers are devoid of fragrance. Thus,
induction by simple enumeration is a source of discovery.

 Formulation of hypothesis: It may also originate from the need and
practice of present times.

 Existing empirical uniformities: In terms of common sense proposition,
the existing empirical uniformities may form the basis for scientific examination.

 A study of general culture: It is also a good source of hypothesis.

 Suggestions: When given by other researchers in their reports, suggestions
are quite helpful in the establishment of hypothesis for future studies.

Check Your Progress

7. List the characteristics of a good hypothesis.

8. Why is a hypothesis required?

1.6 RESEARCH DESIGN

Research design is a structure that gives an outline of the overall research work. It
is the result of better planning and implementation of a good strategy. Different
authors have given different definitions of a research design. According to Kerlinger,
research design is the plan, structure and strategy of investigation conceived so as
to obtain answers to research questions and to control variance. Bernard Phillips
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defines research design as the blueprint for collection, measurement and analysis
of data.

The decisions that you need to take to formulate a research design should be
based on the following questions:

 What is the research all about?
 Why is the research being conducted ?
 What kind of data is required for the research?
 From where can the data be obtained?
 How much time will the research take?
 What is a sample research design?
 How should the data be analysed?
 What is the style of report preparation?

A research design helps a researcher to organize ideas and check for flaws and
inadequacies in the collected data. It involves the following elements:

 A statement that clearly defines the problem for which the research is being
done.

 Procedures and techniques for gathering the information required for research
design.

 Methods that need to be implemented for processing and analysing the
data required for research design.

The overall research design can be divided into the following four parts:
(i) Sampling part: It includes the method of selecting items that are to be

observed for the research study.
(ii) Observational part: It includes the conditions under which you need to

make observations.
(iii) Statistical part: It is based on the number of items that need to be observed

and the analysis technique to be used for the analysis of gathered data.
(iv) Operational part: It involves the techniques that help to implement the

items specified in the sampling, statistical and observational designs.

1.6.1 Need for a Research Design
Before starting the research process, the formulation of an efficient and appropriate
research design is important. A research design is significant as it has the following
advantages:

 It helps in the smooth functioning of various research operations.
 It requires less effort, time and money.
 It helps to decide the methods and techniques to be used for collecting and

analysing data.
The researcher needs to consider the following factors before creating a research
design:

 Source of the information
 Skills of the researcher and his coordinating staff
 Problem objectives
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 Nature of the problem
 Availability of time and money for the research work

1.6.2 Features of a Good Research Design
A good research design is characterized by flexibility, efficiency and low cost, but
it has many other features too. On the basis of the description of the design, a
research design has the following features:

 It states the sources and types of information required for solving the problem
for which the research is being carried out.

 It is a strategy for indicating the approach to be adopted for gathering and
analysing data.

 It includes performing research work according to time and budget
constraints.

 It minimizes preconception and maximizes the reliability of collected and
analysed data.

 It minimizes experimental errors in an investigation.
 It provides various aspects for dealing with a problem.

A research design depends to a large extent on the type of research study
that you are conducting. If the research study is exploratory, then major emphasis
is on the discovery of ideas. So, a research design should be flexible to implement
the different aspects of a phenomenon. However, when the purpose is to obtain
an accurate description of a research study, the design that maximizes reliability of
the collected data is considered to be a good design. The availability of time,
money, skills of the research staff and the method of obtaining information must be
considered while creating experimental design, survey design and sample design.

1.6.3 Steps in Research Designing

The steps in a research design primarily depend on the type of research being
conducted. The steps involved in a research process are as follows:

 Preparing the research question or problem
 Assessing the available literature
 Creating hypotheses
 Constructing the research design
 Collecting data
 Analysing the data
 Interpreting the results
 Writing the research report

The fourth step, i.e., constructing the research design, involves three subordinate
steps, which include the process of creating a research design. The three subordinate
steps can further be explained as follows:

 Identifying variables: This involves identifying the variables to be studied
and determining their types. The most common types of variables are
dependent, independent, controlled and other variables. Dependent variables
are items such as responses of subjects and outcomes of survey or criterion
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variables. Independent variables, on the other hand, are those, which are
explanatory or predictor variables.

 Formulating functional definitions: Here, the researcher explores the
possibilities and the ways in which the variables can be operationalized.

 Selecting design for data analysis: This is the preliminary step of data
collection, and hence, involves determination of what design option to choose
for analysing the data being collected.

1.6.4 Important Concepts Related to a Research Design

There are several important concepts related to research design that helps in
understanding the use and control of the variables involved in the research. The
various concepts related to research design are:

 Dependent and independent variables: Variables involved in research
can take different quantitative values. For example, variables like weight,
height, income can take different quantitative values. A dependent variable
depends on other variables or is the result of some variable. Whereas, the
variable that is antecedent to the dependent variable is known as an
independent variable. For example, if weight is dependent on age, then
weight is a dependent variable and age is an independent variable.

 Extraneous variables: Independent variables that are not a part of
research, but still affect the dependent variables are known as extraneous
variables. For example, if a researcher identified that a relationship exists
between a student’s self-concept and achieved marks in a particular subject,
then self-concept is an independent variable and achieved marks is a
dependent variable. Intelligence may affect the achieved marks in a particular
subject, however it is not related with the study undertaken. So, intelligence
may be termed as an extraneous variable.

 Control: It is used to minimize the effect of extraneous variables, and in
experimental research, it is used to restrain the experimental conditions. A
good research design should minimise the effect of extraneous variables.

 Confounded relationship: When extraneous variables affect dependent
variables, the relationship between the dependent and independent variables
is known to be confounded by the extraneous variable.

 Research hypothesis: When scientific methods are used to test a prediction
or hypothesised relationship, then it is known as research hypothesis. This
study must contain at least one dependent and one independent variable.

 Experimental and non-experimental hypothesis-testing research:
When testing the research hypothesis is the main purpose of research, then
it is known as hypothesis-testing research. Research done for independent
variables is known as experimental hypothesis-testing research, and research
in which dependent variables are used is known as non-experimental
hypothesis-testing research.
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 Experimental and control groups: In an experimental hypothesis-testing
research, when a group is represented for standard conditions of research
design, then it is known as control group. Whereas, when a group is
represented for some specific conditions, it is known as the experimental
group.

 Treatments: When the experimental and control groups are tested under
different conditions, then it is known as treatments. For example, if you
need to check the quality and impact of three fertilizers on the yield of a
crop, then the  fertilizers will be referred to as three treatments.

 Experiment: Experimentation is the process of examining and verifying the
hypothesis related to some research problem. An experiment can be absolute
experimentation or comparative experimentation. For example, if you need
to test the impact of fertilizers on the yield of a crop, then it is absolute
experimentation, whereas when you need to test the impact of one fertilizer
as compared to other fertilizer, then it is known as comparative experiment.

 Experimental unit: It is the pre-determined block where different
treatments are used for research. Therefore, experimental units should be
selected carefully.

1.6.5 Basic Principles of Research Design

A research design is always based on some principle. Ronald A. Fisher has classified
three basic principles of research design, which are:

 Replication

 Randomization

 Local control

1. Replication principle: In this principle, an experiment is repeated more
than once, thereby, applying each action in more than one experimental
unit. For example, to examine two varieties of flowers, one needs to divide
the varieties of flowers in two parts. First variety is grown in one part and
the second in another part, and then a conclusion is drawn. This application
can be done repeatedly in several parts of the field. The result obtained
after applying this principle is more reliable than without applying the
replication principle. Thus, this principle increases the accuracy with which
its main effects and interactions can be estimated. The main disadvantage of
the replication principle is the computational problem.

2. Randomization principle: The randomization principle protects the
research design from extraneous factors while conducting an experiment. It
indicates that the experiment must be designed or planned in such a way
that unrelated factors can be included as possibilities. For example, if we
grow one variety of flowers in the first part of a field and another variety in
the second part, then there is a possibility that soil fertility of both parts of
the field may be different. In such a situation, the result may not be realistic,
therefore, the randomization principle should be applied, by giving the result
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based on some random sampling technique. This principle estimates the
experimental errors in the research work in a better way.

3. Local control principle: It is also an important principle in which extraneous
factors are measured and then eliminated from the experimental error. The
experiment is planned in such a manner that a two-way analysis of variance
can be performed. For example, to apply the control principle, the field
should be divided into several blocks. Each block is first divided into parts
equal to the number of treatments and then the treatments are randomly
assigned to these parts. In each block, the extraneous factors are fixed to
measure the variability, which is caused in the two-way analysis of variance.
The variability due to extraneous factors can be eliminated from the
experimental error using the local control principle.

1.6.6 Types of Research Design

Several research designs are classified on the basis of the study performed in the
research. These research designs can be listed as follows:

 Research design in exploratory research studies

 Research design in descriptive studies

 Research design in quantitative studies

 Research design in qualitative studies

 Research design in experimental research studies

1. Exploratory Research Design

Exploratory research design is also known as formulative research design. In this
research design, a specific subject is investigated. It helps in generating a set of
hypotheses or research-based questions that can be used at a later stage. The
three methods that are applied for explorative research studies are as follows:

 Surveying the literature: It is the simplest method for formulating the
research problem in which along with new literature, previous hypotheses
are reviewed and evaluated for future research.

 Experience survey: It is a type of research that involves practically
experienced persons in the research work. For such a survey, people with
more innovative ideas are carefully selected as respondents and then the
investigators interview the respondents. Thus, experience survey enables
the researcher to concisely define the problem. This survey also provides
information about the practical possibilities for different research works.

 Analysis of insight-stimulating examples: It includes an intensive study
of selected instances of a phenomenon. In this method, the attitude of the
investigator, intensity of study and ability of the researcher are required to
unify the diverse information of the problem.

Thus, in exploratory research study, the applied method needs to be flexible,
regardless of the type of the method, so that the different aspects of the problem
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can be considered. In exploratory research design, the following considerations
are kept in mind:

 A small sample size is used.

 The data requirements are unclear.

 General objectives are considered, rather than specific objectives.

 No definite suggestions are made after research analysis.

Descriptive Research Design

A descriptive research study describes the characteristics of a particular problem
or an individual or a group. Descriptive studies include specific predictions
concerned with the study, facts and characteristics of an individual, a group or
situations. Most of the social research is based on descriptive research studies. In
descriptive studies, the questions related to ‘what’, ‘why’, ‘where’ and ‘who’
needs to be answered.

The following steps must be followed while designing a descriptive study:

 Formulating the objectives of the study: This step specifies the objectives
to ensure that the collected data is related to the study, otherwise the research
will not provide the desired result.

 Designing the data collection methods: This step helps to select the
method, that is, observation, questionnaires, interview or examination of
records, for collecting the data.

 Processing and analysing the data: The data collected for research study
must be processed and analysed. This includes analysing the data collected
through interviews and observations, tabulating the data and performing
statistical computations.

 Reporting the researched data: For reporting the findings, the layout
should be well planned, and presented in a simple and effective style.

In descriptive studies, the following considerations should be kept in mind:

 The phenomenon under study should be described.

 The data may be related to the behavioural variables of the respondent.

 The recommendations are definite.

 The objectives should be specific, data requirements should be clear and
large samples should be used.

Diagnostic/Conclusive Research Design

A conclusive research design is more structured and formal than an exploratory
research design. It is based on large representative samples, and the data obtained
is subjected to quantitative analysis. The aim of conclusive research is to examine
specific relationships and test specific hypotheses. To achieve these objectives,
the researcher needs to clearly specify the required information. In this research,
the findings are considered to be conclusive in nature as they are used as inputs for
managerial decision-making. The two categories of conclusive research designs



Social Research

NOTES

Self - Learning
38 Material

are descriptive and causal. Descriptive research designs can further be either cross-
sectional or longitudinal.

This design requires a clear specification of ‘when’, ‘where’, ‘who’, ‘what’,
‘why’, and ‘how’ of the research. Its main purpose is to describe the characteristics
or the function of the research. Some of the conditions in which this research can
be recommended are:

 To make a specific forecast

 Discovery of associations among variables

 Estimates of the proportions of a population that have some specific
characteristics

 To describe the characteristics of product, group, organization or market.

Unlike exploratory research, the descriptive research design is marked by
a specific hypotheses, clear statement of the problem, and detailed information
needs. Generally, descriptive research follows surveys, panels, secondary data
analysis and observation methods and can be classified into cross-sectional and
longitudinal research.

Cross-sectional research: This is the most frequently used research design
in business research and involves information collection from a given sample of
population elements, and that too only once. They may be either multiple cross-
sectional or single cross-sectional. In single cross-sectional designs, only one
sample of respondents is drawn from the target population, and the information
from this sample is obtained only once. This design is also referred to as sample
survey research design.

In multiple cross-sectional design, there are two or more samples of
respondents, and the information from each of the sample is obtained only once.
Often, information from different samples is obtained at different times over long
intervals. Multiple cross-sectional designs allow comparisons at the aggregate level
but not at the individual respondent level. Because a different sample is taken each
time a survey is conducted, there is no way to compare the measures on an individual
respondent across surveys. One of the special interest, multiple cross-sectional
design is cohort analysis, which consists of a series of surveys conducted at
appropriate time intervals, where the cohort serves as the basic unit of analysis. A
group of respondents who experience the same event within the same time interval
is referred to as a ‘cohort’.

Longitudinal research design: Unlike cross-sectional research design, a
fixed sample(s) of population elements is measured repeatedly on the same variable.
In other words, the same objects are studied over time and the same variables are
measured. In contrast to the cross-sectional design, which provides a snapshot of
the variables of interest at a single point in time, a longitudinal study gives a series
of pictures that provide an in-depth view of the situation and the changes that have
taken place over time. Sometimes, the term panel is used interchangeably with the
term longitudinal design. A panel consists of a sample of respondents who have
agreed upon giving information at specific intervals over an extended period.
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Causal research design: This research design is used to obtain the evidence
of cause-and-effect (causal) relationships. Like descriptive research design, causal
research design also requires a plan and structure and is most appropriate for the
following purposes:

 To understand cause (independent) variables and effect (dependent) variables
of the phenomenon

 To determine the nature of the relationship between cause and effect variables
to make predictions about the effect

In this design, causal (independent) variables are manipulated in a relatively
controlled environment, in which the other variables that may affect the dependent
variable are controlled or checked as much as possible. The effect of this
manipulation on one or more dependent variables is then measured to infer causality.
The main method of causal research is experimentation.

Experimental Research Design

Experimental research design is usually applicable when we are determining the
cause and effect relationship or deriving the cause and effect inferences in any
experimental research study. Experimental research design is instrumental in
answering some of the important psychological questions that are based on the
concept of what causes what.

The objective of experimental research design is to establish the cause and
effect relationship between variables. The four types of variables related to
experimental research design are as follows:

 Independent variables: These signify conditions or measures in the
experimental design that can be changed.

 Dependent variables: These variables can be measured and signify the
effect or result in the experimental design.

 Control variables: Control variables are those which remain constant in
the experimental design.

 Random variables: Random variables are those which can vary their values
in different conditions in the experimental design.

There are many variations in experimental designs, which are created to
achieve different results and resolve different problems. We can define the simplest
form of experimental design by creating two similar groups, which are equivalent
to each other in all respects, except for the fact that one group will receive the
treatment and another group will not receive the treatment. The group that receives
the treatment can be termed as the treatment group and the group that does not
receive the treatment can be termed as the comparison or control group.

The formation of two similar groups that are equivalent to each other is
ensured by randomly assigning people or participants into two groups from a
common pool of people or participants. The success of the experiment is based
on the concept of random assignment of people into two groups. However, as
two people can never be exactly similar, in the experimental design, we refer to the
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idea of probability and say that two groups are probabilistically equivalent or
equivalent in the probabilistic ranges.

The randomized assignment of participants in an experiment helps in validating
the experimental design. Validating the experimental design ensures that the outcome
of an experiment is accurate and right. Validating an experimental design includes
two factors:

 Internal validity of experimental design

 External validity of experimental design

Prior to validating the experimental design, the reliability of the experimental
design should also be established. The reliability of an experiment can be verified
by checking if the same result is obtained by repeating the experiment a few more
times.

Internal validity of experimental design: Internal validity refers to the accurate
or true value in an experimental design. It helps in checking if the change in the
values of independent variables affects the value of dependent variable. This means,
checking whether the alternative hypotheses have been removed. Internal validation
also answers whether the experimental research design leads to the true statements
or not. Internal validity is the focal point for the cause and effect relationships in
the experimental designs. It is useful to determine if a research method will lead to
an output or the condition where an output would occur. This can be explained by
the following proposition:

 If X is given, then Y will happen or

 If the treatment is introduced, then the outcome will occur

As there may be other factors other than the treatment, which might have
led to the occurrence of outcome, it has to be ensured that the occurrence of
output is dependent on the introduction of the treatment and not on any external
factors present in the experimental design. Therefore, a cause and effect relationship
can be shown with the following two propositions:

 If X is given, then Y will happen or

If the treatment is introduced, then the outcome will occur

 If X is not given, then Y will not happen or

If the treatment is not introduced, then the outcome will not occur.

With these two propositions, the programme can be isolated in an
experimental design from any external factor that might cause the output. This
validation ensures the causal effectiveness of the experimental design, which implies
that if the treatment is introduced, outcome occurs and if it is not introduced,
outcome will not occur.

External validity of experimental design: External validity refers to the
assessment of the generalized manner of the experimental design. This means,
validating the common applicability of result or outcome of the experimental design
in the real world. Generally, the experimental designs are difficult to carry out in
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the real world, as they tend to invade the personal lives of people. Due to this,
artificial conditions are set up so that the reliability and validity of the causal
relationships can be determined. Therefore, to ensure internal validity in an
experimental design, the general application of the result in the context of real
world has to be limited. This implies that the external validity has to be minimised
to attain internal validity in an experimental design.

Feasibility of Experimental Design

The success of any experimental design is based on its feasibility or viability, which
will prove the outcome of research study to be powerful and accurate. However,
in most of the scenarios, the research study involves the subjects related to human
behaviour or social sciences, which might hamper the progress of research study.
Also, other factors like time and conditions should be taken care of while gathering
information, as they contribute to less than perfect situation for the research study.

The feasibility of an experimental design can be ensured by the following
two approaches:

 The confounding variables, as many as possible, should be controlled to
remove or lower the errors that might occur while making the
assumptions.

 All the possible threats to external or internal validity should be
neutralized.

Controlling the confounding variables

The confounding variables should be addressed and controlled in any experimental
research and experimental design to ensure accurate information. The confounding
variables can be controlled by using the randomization technique or by implementing
the pre-testing and post-testing methods on both the treatment and control groups.
This controlling process helps in ensuring valid results, both internally and externally.

Controlling the threats to external and internal validity

External validity applies to such situations, where the outcome of the research and
experimental designs are observed in the real world in a generalized manner.
Whereas, internal validity applies to the experimental situations. The importance
of external and internal validity can be understood by the concept of the common
saying—garbage in, garbage out. This implies that if we start working on a design
with errors, the result of the design will also contain errors. Therefore, the threats
to the external and internal validity should be controlled to ensure accurate and
desired results.

The feasibility of an experimental design is essential for its success. The
success of an experimental design mainly includes generalization of experimental
design in the real world. However, the level of controlling of the confounding variables
and threats to external and internal validity may affect the generalized nature of the
experimental design. As the level of controlling increases for any design, the level
of difficulty for performing the research study on that design also increases.
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Hypothesis of Experimental Design

While working on an experimental design, various hypotheses are considered at
different stages of the experimental research study. The experimental research
begins with identifying the outcome of the experimental research, which is called
‘research hypothesis’. This implies that there is an effect and this effect is due to
the independent variables. You may also consider the possibility that there is no
effect of independent variables on the dependent variables and that the variations
in the result are due to the unknown and uncontrollable factors. The first step in the
experimental research is to eliminate the unknown and uncontrollable factors or
null hypothesis. This will help in gaining confidence in the research hypothesis.

If there is a change in the result of experimental research and that change is
not due to the unknown and uncontrollable factors, then the change may be due to
the independent variables or the factors like, confounding variables. However,
these changes or effects may be caused by many other factors such as alternative
hypotheses.

Following are the types of hypotheses that are used in the experimental
design:

 Research hypothesis: According to this hypothesis, the results in an
experimental design are due to the independent variables.

 Null hypothesis: According to this hypothesis, the variations in the
results in an experimental design are due to the unknown and
uncontrollable factors and there are no variations in the given treatment
or input.

 Alternative hypothesis: According to this hypothesis, the results in an
experimental design are not due to the independent variables, but due to
other factors. Various types of alternative hypothesis are as follows:
o Subject effect, selection effect: This hypothesis states that the results

coming from an experimental design are due to the systematic variations
in the research participants or research subjects, which are assigned
different conditions. This problem can be resolved by randomly
assigning the participants to the respective groups in the experimental
research setting.

o History effect: This hypothesis states that the results in an experimental
design are due to the factors outside the scope of the experimental
research. This problem can be resolved by exposing the participants
to similar situations every time the experiment is performed.

o Maturation effect: This hypothesis states that the results of an
experimental research occur due to the changes within the subject by
the time of completion of the experimental research. The maturation
effect comes in any research method that identify the dependent variable
over a period of time or in a research method where the independent
variables are used repeatedly. This problem can be resolved by
performing the experimental research with the participants over the
same period of time.
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o Experimenter expectancy effect or experimenter bias: This
hypothesis states that the results in an experimental research design
are influenced by the expectations and actions of the experimenter.
This means that while working on any research methodology, the
researchers tend to produce results they have thought of. This results
in overlooking any drawbacks, minor tempering with the data collection
or any influence on the research participants. This problem can be
resolved by assigning independent experimenters or by having objective
measurements.

o Demand characteristics or Hawthorne effect: This hypothesis
states that the results in an experimental design are due to the
expectations of the participants in the research setting and resultant
actions of their expectations. According to this hypothesis, the
researcher communicates their expectations to the participants, which
in turn influences the participants’ performance. It is called ‘Hawthorne
effect’ as the series of experiments were performed in a manufacturing
plant in Hawthorne, Ohio. It was found that the performance of workers
in the manufacturing plant increased, when the desired changes were
made in their unit. The workers perceived these changes as
expectations of the management for a better performance from them.
Also, these changes convinced the workers that they are being
monitored closely.

o Testing effect or reactivity: This hypothesis states that the results
in an experimental design are due to the processes of data collection.
This involves performing an experiment based on the knowledge   and
output of the previous experiment. In this case, the performance of
the current experiment will not be based on the desired actions but on
the previous collected data. This problem can be resolved by using a
control group, which can be used for comparison.

o Regression artifact or regression-to-the-mean: This hypothesis
states that the results in an experimental research design are due to the
extreme scores progressing towards the mean over a period of time.
This problem can be resolved by using a control group, which has
similar traits.

o Instrumentation: This hypothesis states that the results in an
experimental design are due to the deviation in the test or a defect in
the measuring instruments. This problem can be resolved by developing
or selecting a better measuring technique.

o Halo effect: This hypothesis states that the results in an experimental
research design are due to the expectations of the researcher about a
particular participant, based on the characteristics of the participant.
This problem can be resolved by employing independent judges,
random assignment of participants into the research experiment and
by using objective measurement techniques.

o Attrition or mortality effect: This hypothesis states that the results
can get biased if the participants leave the experiment, as this leads to
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non-equivalent groups. This problem can be resolved by identifying
the reasons why the participants leave the experiment and then
implementing actions to check the attrition effect.

In addition to these hypotheses, other alternative hypotheses and non-specific
factors may occur in an experimental research. The basic purpose of the
experimental design  is to eliminate the alternative hypotheses. Solutions of any
experimental research are specific to the research study and the particular alternative
hypothesis.

With the presence of various variables and hypotheses, the experimental
designs may not be accurate or perfect, however, some good experimental designs
can be set as a standard to base conclusions on.

Types of Experimental Designs

The experimental designs are grouped under three categories, based on how the
experimental designs eliminate various alternative hypotheses. Each experimental
design contains subsets with specific strengths and weaknesses. The various types
of experimental designs are as follows:

 Pre-experimental design

 Quasi-experimental design

 True experimental design

1. Pre-experimental Design

Pre-experimental designs follow basic experimental steps, in which only a single
group is studied or only a single group gets the treatment. Pre-experimental design
does not include a control group and no comparison is made between the group
receiving the treatment and its equivalent group that does not receive the treatment.
The pre-experimental design may include pre-test, post-test or only the post-test
and may eliminate the unknown and uncontrollable factors like, independent
variables or confounding variables. However, this design does not eliminate the
alternative hypotheses. Therefore,  no conclusion can be derived from this
experimental design regarding the success of the experimental research. The pre-
experimental design should be considered as a pilot test and followed up by a
better experimental design. There are three types of pre-experimental designs
which are explained below.

 One-shot case study: In this type of experiment, one group of
participants are given the same type of treatment and their outcome is
measured. The objective of all the experimental designs is to determine
if the treatment has any effect on the outcome. Since, there is no
comparison made with an equivalent non-treatment group and there is
no pre-test in this type of experiment, the conclusion cannot be drawn
regarding the performance. That is, the researchers will not be able to
identify if the outcome would have been better if no treatment were
given. Also, without any pre-test scores, the researcher will not be able
to determine if any variation has taken place in the group participating in
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the experimental research. For example, in an organization, one group
of participants are subjected to a treatment and after six months their
variation in performance is measured. Without the comparison group, it
cannot be determined if the variation in the performance would have
taken place without giving the treatment and without the pre-test scores,
it cannot be determined if any variation from the past performance has
taken place.

 One group pre-test or post-test study: In this type of experiment,
one group of participants are given similar treatment along with the
inclusion of pre-test study. The advantage of one group pre-test or post-
test study over the one-shot case study is the consideration of pre-test
scores, which helps in determining the baseline scores. For example, in
an organization, one group of participants are subjected to a treatment
and after six months their variation in performance is measured. With
the help of pre-test scores, we can compare if any variation from the
past performance has taken place. This will help us determine, if any
change in the outcome or the dependent variable has taken place.
However, we cannot determine if the variation in the performance would
have taken place without giving the treatment or without the independent
variables, as the change might be due to the external factors.

 Static group comparison study: In this type of experiment, two
equivalent groups of participants are included and one group is given
the treatment. After the experiment, the post-test score is derived to
measure the difference in the outcome of the two groups. This experiment
does not include any pre-test, so it cannot be determined if any variation
from the past performance has taken place. Therefore, this experiment
has the advantage of including a control group; however, it fails to show
the results if a change has occurred. Figure 1.2 shows the diagrammatic
representation of pre-experimental designs.

One Short Case Study 

T     P2 

One Group Pre-test Post-Test Study  

P1     T     P2 

Static Group Comparison Study  

T     P2 

       P2 

 

Key Terms 

 T = Treatment 
 P1 = Pre-Test 
 P2 = Post-Test 
 R = Randomization 

Fig. 1.2 Diagrammatic Representation of Pre-experimental Designs
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2. Quasi-experimental Design

The term ‘Quasi’ in quasi-experimental design refers to ‘as if’ or ‘almost’, so
quasi-experimental design means almost a true experiment. Quasi-experimental
designs are helpful in eliminating some of the alternative hypotheses.

Quasi-experimental designs are better than the pre-experimental designs,
because in these experimental designs, some method to compare the outcome of
the two groups is introduced. In quasi-experiment research, various causes or
trends in research settings are identified. The major trends are then developed into
syndromes or cycles and minor trends are referred to as normal or abnormal
events. One of the basic purpose of implementing quasi-experimental design is to
confine longer time periods and number of factors to control various threats to
validity and reliability of the research experimental method. This will lead to a
stable and reliable outcome of the experiment.

These designs are instrumental in applied settings for experimental research,
wherein the factors or constraints present in the real world confound the
experimental research settings. In this experimental design, we can choose the
application of generalization or relevance to the real world (external validity) over
the control or internal validity. However, in this experiment, the concept of
randomization is ignored, which is an important element of the experimental research
method. In any experimental research method, quasi-experimental design should
be paired with other experimental designs to obtain strong or accurate results.
There are three types of quasi-experimental designs which are explained as follows:

 Pre-test, post-test, non-equivalent groups or static groups design:
In this type of experiment, two equivalent groups are chosen, which are
not randomly assigned and are usually matched to the conditions of the
experimental settings. In this experiment, the participants are assigned
the groups according to the choice of the researcher. Different treatments
are given to both static group and control or comparison group. This
experiment is helpful in eliminating the effect of past account on the
experiment setting, however, the effect of participants on the experiment
setting is not eliminated. Moreover, the score of performance is compared
prior to the experiment and after the experiment. For example, while
studying the effectiveness of a new policy programme in a locality,
another locality similar to the first one or static group is chosen. This
second locality is more of a comparison group and less of control group
and is termed as the non-equivalent group. After the introduction of the
policy programme, if the static group improves more than the comparison
group, we can be confident about the new policy programme.

 Time series designs: In this type of experiment, one group of
participants are subjected to the pre-tests and post-tests at different
intervals of time and the number of pre-tests and post-tests can vary
from one test for each participant or for many participants. The
subsequent tests are then performed to determine the long-term effect
of the treatment on the result of the experimental research. A gap can be
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introduced between the tests to determine the strength of treatments
given over a period of time. In this type of experiment, the post-test is
referred to as a follow-up test. A time series design is the most common
type of over time or longitudinal research in justice system. This design
can be interrupted or non-interrupted and both the types determine the
changes in the dependent variable over a period of time. Interrupted
time series design includes pre-tests and post-tests measurements. Non-
interrupted time series design includes time as an independent variable,
itself. The time series design is most often used to evaluate the public
policy changes, which affect large group of people. Therefore, time series
design is also known as impact analysis or policy analysis. For example,
to evaluate the effectiveness of a new public policy, at first the current
policies and the current problem being faced by the society are identified.
After the problem is identified, an action is taken or a reforming
programme is introduced to the group of participants. The condition of
the participants is appraised every month for several months. To determine
the effectiveness of the reforming programme, the occurrence of number
of incidents of a problem or the dependent variable may be obtained
from the public records before and after the implementation of the
programme. If the improvement in the conditions of system is noticed
after the introduction of the reforming programme, and not before, then
we can be confident about the newly introduced reforming programmes
This experiment is helpful in eliminating the effect of participants on the
experiment setting, however, the effect of past accounts on the experiment
setting is not eliminated.

 Multiple time series or non-equivalent before–after design: This
design is considered as a strong quasi-experimental design. In this type
of experiment, two or more groups are chosen that are likely to be
different, as the participants are not randomly assigned. These participants
receive several pre-treatment measures and at least one post-treatment
measure. This experimental design is used to compare the performance
of two groups that are likely to be different. This experiment can eliminate
the effect of past accounts on the experiment setting and can also eliminate
most of the effects of participants on the experiment setting. Similar to
the time series design, this design is also helpful in evaluating the public
policy changes, which affects large group of people. For example, to
evaluate the effectiveness of a new public policy for the welfare of the
society, the new reforming programme is implemented on one section of
the society and then data is collected from that section of the community
where the reforming programme was not implemented. If we derive that
the rate of problems have reduced in the community only after receiving
the reforming programme, the treatment or the programme can be said
to be effective.

The only drawback of quasi-experimental design is that the participants for
the experiment are not taken through randomization but through the choice of the
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researcher. This leads to the inclusion of different participants in the experiment
and also the difference cannot be stated in terms of accurate measurement, as the
differences might be due to education, work experience or other confounding
variables. This prevents us from deriving the accurate difference and accurate
results of the treatment between the two groups before and after the experiment.
Therefore, whenever the participants are chosen based on the convenience of the
researcher and not through the randomization, the reason for inclusion of participants
in the experiment confounds the result. Figure 1.3 shows the diagrammatic
representation of quasi-experimental designs.

Pre-Test Post-Test Non-equivalent
Groups

P   T  P
P   T  P

1 2

1 2

P   P   T  P   P1 1 2 2

Time Series Designs

Non-Equivalent Before-After
Design

P   P   T  P   P1 1 2 2

P   P   T  P   P1 1 2 2

Key Terms
T   = Treatment
P  = Pre-Test
P  = Post-Test
R   = Randomization

1

2

Fig 1.3 Diagrammatic Representation of Quasi-Experimental Designs

3. True Experimental Design

The true experimental design covers up the shortcomings of pre-experimental and
quasi-experimental designs. This design includes the control group and a means to
measure the changes that occur in the two groups participating in an experiment.
The objective of this design is to control all the confounding variables or the impact
of confounding variables on the experimental research and its result. The true
experimental design is considered as the only research method which adequately
measures the cause and effect relationship. This design eliminates most alternative
hypotheses, mostly those hypotheses that are related to time and formation of
participant groups. This elimination can also result in deviating the research setting
from natural setting to the artificial setting. There are two types of true experimental
designs which are explained  as follows:

 Post-test equivalent groups: In this type of experiment, the comparison
and randomization of both the experimental and control groups are
considered. Each group chosen for the experiment is given either some
treatment or type of control. To identify the difference in the outcome of the
two groups in the experiment, post-tests are provided to each participant
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of the research experiment. However, this design does not include pre-test
measures. Therefore, it is difficult to arrive at the conclusion that the difference
in the outcome of an experiment between the two groups is actually a change
from the difference in the beginning of the experimental research. This means
that the participants in both the groups are equivalent by the process of
randomization, however, this process cannot completely ensure that
equivalency is created between the two groups.

 Pre-test Post-test equivalent groups: In this type of experiment, the
control group and a measure of change are provided in the experimental
design. Also, it provides a pre-test to assess the difference between the
performances of the two groups prior to the experimental research. This
design is most effective in implementing a cause and effect relationship and
is also the most difficult to perform. The application of this design in the real
world involves selection of participants at random and placing them in two
groups using random assignment. Using pre-test scores, the previous record
of performance can be measured and thus the mean measure of each
participant can be derived. After this, the treatment will be given to one
group and control will be applied to another group. It is necessary that the
two groups be treated in a similar manner to control variables. At the end of
the experiment, the result will be collected and will be compared along with
the pre-test scores. If we derive that there is a variation in the result obtained
at the end of the experiment from the pre-test result and also between the
outcomes of both the groups, we can conclude that the treatment given to
one group is effective. Figure 1.4 shows the diagrammatic representation of
true experimental designs.

Post-Test Equivalent Groups

R  T  P
R  T  P

2

2

Pre-Test Post-Equivalent Groups

R  P   T  P
R    T  P

1 2

2P1

Key Terms
T   = Treatment
P  = Pre-Test
P  = Post-Test
R   = Randomization

1

2

Fig. 1.4 Diagrammatic Representation of True Experimental Designs

Before working on an experimental design, the following conditions should be
considered:

 The possibility of categorising people, places or things in the experiment.

 The possibility of selecting random people, place or things in the experiment.

 The process of random selection to create experimental and control groups
to be ethical.
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The participants included in the experimental designs are divided into two
groups and one group gets the benefit of receiving the treatment and the other
group (control group) is deprived of the treatment. If there is any harm in providing
or preventing the treatment for anyone, the experimental design should not be
used.

Check Your Progress

9. What is a research design?

10. List the features of a good research design.

1.7 SOCIAL SURVEY: MEANING, DEFINITION,
CHARACTERISTICS, OBJECTIVES AND
TYPES

A survey is a scientific process of acquiring data and opinion from the public.
Researchers undertake surveys in order to determine the opinion of the public
regarding products, candidates and other topics; for example, a sample of voters
is surveyed before an election to determine how the public perceives the candidates
and their issues. A manufacturer makes a survey of the potential market before
introducing a new product. The information acquired from the public is used to
develop new products, improve services and for various other purposes. Thus, a
survey is an important key to improve or maintain the quality of life. The process
of conducting a survey is a complex task. In order to conduct a survey, a large
number of skilled and trained persons is required. There are many ways in which
data for a survey can be collected, such as by phone, mail and the Internet.

The principle focus of a survey is on the design and collection of data in
which many intricacies involved are frequently overlooked. However, a researcher,
while conducting a survey, also gives attention to the need for proper evaluation of
the survey data as well as its proper analysis. A researcher collects the information
or data by means of standardized questions so that every individual surveyed
responds to exactly the same questions. The results of the surveys are presented
in the form of summaries, such as statistical tables and charts. Those who conduct
a survey are typically large organizations, government agencies and institutions
who know that listening carefully to the consumers is important for their success.
Researchers cannot divulge the name of the client for whom they are undertaking
the survey because if the respondents get to know the name of the organization, it
might create a bias in their responses. Researchers only reveal the name of the
organizations as and when they are directed to do so. The survey method also
includes questionnaires and interviews.

Social survey has three main objectives. These are to gather data to monitor
and explain trends, changes, and constants in attitudes, behaviours, and attributes
as well as examine the structure, development, and functioning of society in general
as well as the role of various sub-groups.
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The different types of social survey are:

 Census Survey and Sample Surveys

 General and Specialized Surveys

 Direct and Indirect Surveys

 Widespread and Limited Surveys

 Primary and Secondary Surveys

 Initial and Repetitive Surveys

 Official, Semi-Official and Private Surveys

 Regular and Ad-Hoc Surveys

1.7.1 Process

Significant breakthroughs and improvements in the methods of scientific inquiry
have been redefining and refining the social work inquiry as well. Surveying in the
field to gather information from various stakeholders was never as interesting as it
was earlier. Today, a wide range of surveying techniques allow social work
researchers to design, plan and gather data from their respondents in novel ways.
Today, the social work surveying methods have moved beyond the descriptive
surveys and analysis to include newer techniques of participatory research and
appraisals.

A survey is any activity that collects information in an organized and methodical
manner about characteristics of interest from some or all units of a population
using well-defined concepts, methods and procedures and compiles such
information into a useful summary form.

A survey can be thought to consist of several interconnected steps which
include defining the objectives, selecting a survey frame, determining the sample
design, designing the questionnaire, collecting and processing the data, analysing
and disseminating the data and documenting the survey.

Irrespective of the nature of the survey i.e., whether it is qualitative or
quantitative, it can be broken down into several parts. The first part of the survey
is the planning phase, followed by the design and development phase, and then the
implementation phase. Finally, the entire survey process is reviewed and evaluated.

1. The Planning Phase

The planning phase is the first phase of the survey process. The planning phase
begins with the composition of the research team. Depending on the nature of the
research the entire survey team is constituted with appropriate tasks assigned to
each of the members. While composing the team the members possessing different
skill sets in research must be sought and briefed about the research. A good mix
might consist of an interdisciplinary team including a statistician, a computer
programmer, an expert in the field of study, a data collection expert and so forth.
Survey planning should be conducted in stages. Once the objectives of the survey
are clear, each team member prepares the component plans associated with his or
her responsibility within the team. During this stage, planning becomes a more
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complex matter. The advantages and disadvantages of alternative methodologies
should be examined and compared in terms of: coverage, mode of data collection,
frequency, geographical detail, response burden, quality, cost, resources required
and timeliness.

In the later stages of the survey process, plans are revised, elaborated and
refined, and more detailed aspects are examined. Each and every activity and
operation needs some form of plan for design, development and implementation.
Planning continues throughout the entire survey process with modifications being
made as required.

2. Design and Development

In the earlier steps of the research process the researcher aims at designing and
developing a framework. Once the framework is established, it is possible to
carry out detailed work on the various steps of a survey. It is during this phase that
any required pre-tests or pilot surveys are carried out to assess, for example, the
adequacy of the questionnaire, suitability of the survey frame, operational
procedures and other aspects. All field materials (for example, interviewer training
and instruction manuals, sample control documents) are prepared for the data
collection stage. Software programmes for computer administered questionnaires
are developed, or adapted and tested. Sample selection and estimation procedures
are finalised in the form of specifications. Specifications for coding, data capture,
editing and imputation are all prepared to set the stage for data processing.

3. Implementation

In the implementation phase the actual survey is launched. This is where the entire
action takes place in the form of printing of necessary documents including
questionnaires, training of the research team, sampling is undertaken and the sample
is selected and information is collected, all in a manner established during the
development phase. Following these activities, data processing begins. Processing
activities include data capture, coding, editing and imputation. The result is a well-
structured and complete data set from which it is possible to produce required
tabulations and to analyse survey results. These results are then checked for
confidentiality and disseminated. At every step, data quality should be measured
and monitored using methods designed and developed in the previous phase.

4. Survey Evaluation

Survey evaluation is an ongoing process throughout the survey. Every step of the
survey is evaluated in terms of its efficiency, effectiveness and cost. The evaluation
of the survey serves as a test of the suitability of the technical practices. They also
assist to improve and guide implementation of specific concepts or components of
methodology and operations, within and across surveys. They support the activities
and provide measures and assessments of the quality limitations of the programme
data. As well, each survey step is evaluated to provide insight into the shortcomings
or problems in other steps of the survey. For example, editing and imputation can
provide information on problems with the questionnaire.
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Check Your Progress

11. What is the principal focus of a survey?

12. Name the different types of social surveys.

1.8 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Social research methods may be divided into two broad divisions. These
are: Qualitative and Quantitative methods.

2. Two characteristics of social research are the following:
 Social research is directed towards finding solutions for social

problems.
 It emphasizes the development of generalizations, theories and

principles that help in predicting future occurrences.

3. Whatever be the type of research one undertakes, certain common criteria
of good scientific methods have to be followed. A good research follows
logical methods, is systematic, and structured in accordance with well-defined
sets of rules and practices to enable the researcher in arriving at dependable
conclusions. Both, deductive reasoning and inductive reasoning, should be
followed for meaningful research.

4. Few of the problems encountered by researchers in India are the following:

 Limited or no access to international research journals

 Lack of infrastructure except in a few metropolitan cities

 Low investment in research due to financial constraints

 Inadequate library facilities and where such facilities exist, they are not
easily accessible

 Poor encouragement to do research

5. Charles Darwin is known as the propounder of the scientific method of
research.

6. The qualities of a good research are the following:

 Good research is systematic

 Good research is logical

 Good research is empirical

 Good research is replicable

7. The characteristics of a good hypothesis are the following:

 It ensures that the sample is readily approachable.
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 It maintains a very apparent distinction with what is called theory, law,
facts, assumptions and postulates.

 It ideally has logical simplicity, large number of consequences and is
expressed in quantified form.

 It displays equal chances of confirmation and rejection.

 It permits the application of deduction reasoning.

 Its tools and data are easily available and effectively used.

 It is based on the study of previous literature and an existing theory, and
verifiable.

8. A well formulated or good hypothesis helps the researchers to focus/
concentrate on the key points of investigation. Also a hypothesis is significant
because it guides the research. The researchers or investigators refer to the
hypothesis in order to direct their thought processes toward the result of
the research problem or sub-problems.

9. Research design is a structure that gives an outline of the overall research
work.

It is the result of better planning and implementation of a good strategy.

10. The features of a good research design are the following:

 It states the sources and types of information required for solving the
problem for which the research is being carried out.

 It is a strategy for indicating the approach to be adopted for gathering
and analysing data.

 It includes performing research work according to time and budget
constraints.

 It minimizes preconception and maximizes the reliability of collected and
analysed data.

 It minimizes experimental errors in an investigation.

 It provides various aspects for dealing with a problem.

11. The principle focus of a survey is on the design and collection of data in
which many intricacies involved are frequently overlooked.

12. The different types of social survey are the following:

 Census Survey and Sample Surveys

 General and Specialized Surveys

 Direct and Indirect Surveys

 Widespread and Limited Surveys

 Primary and Secondary Surveys

 Initial and Repetitive Surveys
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1.9 SUMMARY

 Society is an amalgamation of individuals with different needs, aspirations
and goals in life. However, social individuals are also associated with each
other through shared interests, familial bonds and common objectives.

 Social research methods may be divided into two broad divisions. These
are: Qualitative and Quantitative methods.

 The subject matter of sociology is society. Sociologists study man’s social
behaviour in a variety of contexts. They use a number of methods in social
research including ‘comparative method’, ‘participant observer method’,
‘community studies’, etc.

 Sociologists employ a variety of methods to learn about the social world.
These methods are not mutually exclusive. Since each research method has
strengths and weaknesses, a good research strategy may use several of
them.

 Research process includes steps or a series of actions and logical sequence
of those steps to carry out research effectively. The various steps in a research
process are not mutually separate, exclusive or discrete, but they at the
same time need not always follow each other.

 A good research follows logical methods, is systematic, and structured in
accordance with well-defined sets of rules and practices to enable the
researcher in arriving at dependable conclusions.

 There are some common problems faced by researchers in developing
countries and India is no exception. Essentially, there is a dearth of tools
required for good research.

  A knowledge which is organized in its nature is known as science. The
scientific method involves facts and knowledge which by nature are not
conclusive. Latest findings often add to and update the previous research
done.

 The main aim of research is to uncover answers to questions by applying
scientific procedures. Research aims to discover hidden truths.

 It is important for a study to be objective in nature, no matter which discipline
it represents. Whether it is natural or social science research, a study which
is subjective in nature does not produce results which can be depended
upon.

 A hypothesis is an approximate assumption that a researcher wants to test
for its logical or empirical consequences. It can contain either a suggested
explanation for a phenomenon or a proposal having deductive reasoning to
suggest a possible interrelation between multiple phenomena.
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 As per the Concise Oxford Dictionary (1990) hypothesis is ‘A proposition
made as a basis for reasoning, without the assumption of its truth, a
supposition made as a starting point for further investigation from known
facts’.

 Since the mind is fed by innumerable streams and sources, it is difficult to
pinpoint how a particular good idea comes to a researcher.

 Research design is a structure that gives an outline of the overall research
work.

 It is the result of better planning and implementation of a good strategy.
Different authors have given different definitions of a research design.

 There are several important concepts related to research design that helps
in understanding the use and control of the variables involved in the research.

 Experimental research design is usually applicable when we are determining
the cause and effect relationship or deriving the cause and effect inferences
in any experimental research study.

 The experimental designs are grouped under three categories, based on
how the experimental designs eliminate various alternative hypotheses. Each
experimental design contains subsets with specific strengths and weaknesses.

 The principle focus of a survey is on the design and collection of data in
which many intricacies involved are frequently overlooked. However, a
researcher, while conducting a survey, also gives attention to the need for
proper evaluation of the survey data as well as its proper analysis.

 Significant breakthroughs and improvements in the methods of scientific
inquiry have been redefining and refining the social work inquiry as well.
Surveying in the field to gather information from various stakeholders was
never as interesting as it was earlier.

 In the implementation phase the actual survey is launched. This is where the
entire action takes place in the form of printing of necessary documents
including questionnaires, training of the research team, sampling is undertaken
and the sample is selected and information is collected, all in a manner
established during the development phase.

1.10 KEY TERMS

 Social research: It is basically research conducted by social scientists in
order to analyse a vast breadth of social phenomena.

 Survey: It entails administering a precisely worded questionnaire to a group
of people in order to determine their characteristics, opinions and behaviours.
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 Interview: It is a detailed conversation designed to obtain in-depth
information about a person.

 Scientific method: It is a method of research which is a combination of the
significant features of both inductive and deductive research.

 Hypothesis: It is an approximate assumption that a researcher wants to
test for its logical or empirical consequences.

1.11 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. State the meaning of social research.

2. Write a short note on the scope and importance of social research.

3. Briefly mention the problems encountered by researchers in India.

4. List the steps involved in conducting scientific method of research.

5. What is the significance of social research?

6. What are the basic principles of research design?

Long-Answer Questions

1. Discuss the types of social research.

2. Explain the basic steps of scientific research.

3. Elaborate the classification of scales as propounded by Stevens.

4. Explain the process of formulating the hypothesis and research questions.

5. Describe the types of research designs.

6. Critically analyse the significance of survey evaluation.
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UNIT 2 RESEARCH METHODOLOGY

Structure
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2.3.1 Fundamentals of Sampling
2.3.2 Principles of Sampling
2.3.3 Types of Sampling

2.4 Techniques of Data Collection
2.4.1 Observation
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2.4.3 Schedules
2.4.4 Interview

2.5 Answers to ‘Check Your Progress’
2.6 Summary
2.7 Key Terms
2.8 Self-Assessment Questions and Exercises
2.9 Further Reading

2.0 INTRODUCTION

 In case study research sample selection has a profound effect on the quality of
the case study evidence. Sampling plays a vital role in research. It is one of the
important factors which determines the accuracy of one’s research /survey result.
To assist in research work, there are two prominent methods of data collection;
namely, primary data collection tools and secondary data collection tools. In this
unit, you will study about only the primary data collection tools such as observation,
schedule, questionnaire and interview.

2.1 OBJECTIVES

After going through this unit, you will be able to:

 Discuss the steps involved in case study method

 Explain the fundamentals of sampling

 State the types of sampling

 Elaborate the techniques of data collection

2.2 CASE STUDY METHOD

Case studies are discussions of individual cases under topics of discussion which
help researchers to corroborate known facts proved previously through research.
Social scientists, in particular, used the case study method to conduct research for
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many years. A variety of disciplines used this method of research to corroborate
their findings in real life situations. Researcher Robert K. Yin defines the case
study research method as an empirical inquiry that investigates a contemporary
phenomenon within its real-life context; when the boundaries between phenomenon
and context are not clearly evident; and in which multiple sources of evidence are
used (Yin, 1984, p. 23).

However, critics feel that the case study method is not reliable enough for
establishing a rule or principle as it portrays only a minuscule population which
forms not even a part of the entire population. Some feel that this method is only a
reliable exploratory tool. Literature supports reports of carefully planned and
crafted studies of the case study method. Robert E. Stake, Helen Simmons, and
Robert Yin are renowned researchers who have written about the utility of case
studies in social sciences. They have prescribed six steps that should be used
when utilizing the case study method. These are:

 Determine and define the research questions

 Select the cases and determine data gathering and analysis techniques

 Prepare to collect the data

 Collect data in the field

 Evaluate and analyse the data

 Prepare the report

1. Determine and define the research questions

Before a case study research is undertaken, cementing a research focus is
important so that the researcher can refer to it during the course of study. The
research object is often a person, an organizational policy, a group of people,
etc. A number of data gathering methods are used by the researcher who studies
every case study in depth. The researcher reads the available literature to
understand where the topic stands in terms of prior research and undertakes a
thorough planning before embarking on the actual case study. Literature and
previous studies help him to decide where to look for evidence to corroborate
his findings on the concerned topic. These help in designing the blueprint for the
current study.

2. Select the cases and determine data gathering and analysis techniques
While designing the study, researchers finalize the approaches, methods of data
extraction and data gathering for real-life cases that they need to study. While
using multiple cases, each case is treated as a single case. The conclusions of
these cases can then be utilized for underlining various facets of their study. The
researchers need to discriminate positively for the case study that they want to
utilize for corroborating their findings. Researchers should decide whether they
want to study cases that are conventional or extraordinary while conducting the
study. In case they are hesitant, they may go back to the purpose of the study that
they had enumerated before beginning the research. The decision to choose a
single or multiple case studies is an important one, while a single case study may
be examined for analysing more than one inherent principle. These types of case



Research Methodology

NOTES

Self - Learning
Material 61

studies involve two different levels of analysis which increases the complexity of
data collected. Multiple sources and techniques in the data collecting process is a
key strength of the case study method. Researchers need to determine what data
they would wish to gather by examining a case and how to analyse the data collection.
The tools they may use are interviews, surveys, documentation review, observation
and collection of physical artefacts. During the design phase of the research,
researchers should make sure that the study ensures construct validity, external
validity, internal validity and reliability. Researchers need to use the correct measures
for ensuring construct validity. Internal validity is ensured when the conditions may
be used over and over again to prove validity of the case. External validity is
ensured when the findings may be generalized beyond the case or cases. A case
study is said to be more externally valid when it can withstand more people, places
and procedures. Techniques known as within-case examination and cross-case
examination and literature review help ensure the validity of the case.

3. Prepare to collect the data
Researchers using the case study method generally gather a large amount of data
from a number of sources. Organizing this data in a systematic manner is a challenge
in itself. Researchers should plan ahead to prevent getting overwhelmed by this
data. They might even lose sight of the original purpose of gathering the data.
Researchers sort, categorize, store and retrieve data for analysis with the help of
databases.  Extraordinary cases help researchers by providing an efficient training
programme, establishing proper protocols and conducting a pilot study before
entering fieldwork. The training programme covers the concept to be studied,
terminology, processes, methods, etc. The researchers also learn the application
of techniques used in the study. In order to gather data from the interviewed
population, researchers have to be skilled enough to retain or record the interviews
without the gadget coming in the interviewee’s way. Researchers should know
how to steer conversation towards the questions they intend to ask next. They
should be trained in analysing body language and interpret answers not expected
by them. Researchers need to read between the lines and in case the topic is
sensitive, understand a respondent’s hesitation and silence. Researchers should
not feel threatened by missed appointments and lack of space for holding the
interview or unexpected turns of events during the interview; for example, a
respondent may break down while answering a sensitive question. Researchers
should be humane, understanding and flexible in approach. They should revisit the
research design that they had created before starting the case studies and make
changes as and when required.

4. Collect data in the field
Researchers should be trained to collect and store multiple sources of evidence in
various formats while going about studying the case. Though case study research
is flexible, any change that comes up needs to be documented carefully. The multiple
storing of data is required so that converging lines of enquiry and patterns may be
discovered. Field notes may be used for recording intuitions, hunches, feelings,
and also for documenting the work in progress. Illustrations, anecdotes and special
records may be written in the field notes so that the researcher may refer to it
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when making case study reports. The data and the field notes should be kept
separately for analysis. The researcher needs to document, classify and cross-
refer all evidence so that these could be efficiently recalled for examination and
sorting as and when required.

5. Evaluate and analyse the data

The raw data gathered by the researchers need to be interpreted at different levels
to find linkages between the objectives of the research and the outcome of studying
the case. Researchers must remain open to new insights and opportunities throughout
the evaluation and analysis process. They can triangulate data with the help of
different techniques and collection methods inherent to the case study method.
Researchers will be provided with new insights and conflicting data by case studies
which are extraordinary. They would need to categorize, tabulate and combine
data to address the purpose of the study. In order to cross-check data collected,
short, repeated interviews need to be conducted. Placing information into arrays,
creating matrices of categories, making flow charts or other displays, etc., may be
used by the researcher as specific techniques. The quantitative data collected may
be used to corroborate the qualitative data collected during interviews. Many
research organizations may also use multiple researchers to verify the data collected.
When these multiple observations converge, researchers may become more
confident of their findings. Conflicting observations need in-depth study of the
findings. The cross-case search technique requires that researchers look at data
from different angles and do not reach a premature conclusion. Across all cases
investigated, the cross-case search divides data by type. When a pattern from
one data is vouched for by another data, the finding is stronger. When these
evidences do not form a data, a further probe is essential.

6. Prepare the report

An exemplary case study report transforms the manner in which a complex issue
is presented. Case study reports are often published so that readers may apply
the experience in their real-life situations. Case studies mostly display evidences
to gain the confidence of the readers. Researchers also underline the boundaries
of the case and draw the attention of the readers to conflicting propositions. Many
researchers present case study reports in the form of a chronological account.
Some may treat a case as a fresh chapter. Once a report is completed, the researcher
should always edit and examine it for loopholes. Representative audience group is
used for comments and criticisms and the valid criticisms are incorporated in the
next draft. Since case studies involve multiple sources of data, or may include
more than one case within a study, they often become complex. The case study
method is generally used by researchers from various disciplines to build upon a
theory, to produce a new theory, to challenge or dispute a theory, to explore new
horizons, to apply solutions to situations, to describe a phenomenon, etc. There
are a number of advantages of the case-study method. These are: applicability to
real life situations, to contemporary social situations and easy accessibility to its
published reports. Case studies help common man understand a complex theory
through easy, real-life situations that are used to exemplify the principle being
discussed.
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Content Analysis

This technique involves studying a previously recorded or reported communication
and systematically and objectively breaking it up into more manageable units that
are related to the topic under study. It is peculiar in its nature that it is classified as
a primary data collection technique and yet makes use of previously produced or
secondary data. However, since the analysis is original, first hand and problem
specific, it is categorized under primary methods. Some researchers classify it
under observation methods, the reason being that in this, one is also analysing the
communication in order to measure or infer about variables. The only difference
being that one analyses communication that is ex-post facto rather than live. One
can content-analyse letters, diaries, minutes of meetings, articles, audio and video
recordings. The method is structured and systematic and thus of considerable
credibility.

The first step involves defining U, or the universe of content. For example,
in the case of Ritu, who wants to know what makes the young Indian tick, she
could make use of the blogs written by youngsters, essays and reality shows
featuring the age group. She decides that she wants to assess value systems, attitudes
towards others/elders, clarity of life goal and peer influences. This step is extremely
critical as this indicates the assumptions or hypotheses the researcher might have
formulated.

This universe can be reported in any of five different formats (Berelson,
1954). The smallest reported unit could be a word. This is especially useful as it
can be easily subjected to a computer analysis. In Ritu’s case, the values that she
wants to evaluate are individualistic or collectivistic, aggressive or compliant. Thus,
she can sift the communication and place words such as ‘I’ or ‘we’ under the
respective heads. Words like ‘hate’ ‘dislike’ go under aggression and ‘alright’
‘fine’ ‘maybe not so good’ for complacency. Then counts and frequencies are
calculated to arrive at certain conclusions.

The next level is a theme. This is very useful but, a little difficult to quantify
as this involves reporting the propositions and sentences or events as representing
a theme.  For example, disrespect towards elders is the theme and one picks out
the following as a representative: a young teen’s blog which says my old man
(father) has gone senile and needs to be sent to the looney bin for expecting
me to become a space scientist, just because he could not become one……

This categorization becomes more complex as the element of observer’s
bias comes into play. Thus, this kind of analysis could be extremely useful when
carried out by an expert. However, in the case of an untrained analyst, the reliability
and validity of the findings would be questionable.

The other units are characters and space and time measures. The character
refers to the person producing the communication, for example the young teenager
writing the blog. Space and time are more related to the physical format, i.e., the
number of pages used, the length of the communication and the duration of the
communication.
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The last unit is the item, which is more Gestaltian in nature and refers to
categorizing the entire communication as say ‘responsible and respectful’ or
‘aggressive and amoral’. As in the case of theme, this categorization is equally
complex as the observer’s bias is likely to be high. Thus, to ensure the reliability of
the findings, one may ask another coder to evaluate the same data. Cohen (1960)
states the measuring of the percentage of agreement between the two analyses by
the following formula:

Here, Pr(a) is the relative observed agreement between the two raters. Pr(e) is
the probability that this is due to chance. If the two raters are in complete agreement,
then Kappa is 1. If there is no agreement, then Kappa = 0, 0.21–0.40 is fair,
0.41–0.80 is good and 0.81–1.00 is considered excellent.

Content analysis of large volumes becomes tedious and prone to error if
handled by humans. Thus, there are various computer programmes available that
can assist in the process. For computers running on Windows, one can use
TEXTPACK, this is a dictionary word approach, where it can tag defined words
for word frequency by sorting them alphabetically or by frequencies. Open-ended
questions can be sorted by a programme called Verbastat (generally used by
corporate users) or Statpac, which has an automatic coding module and is of
considerable use to individual researchers.

Content analysis is a very useful technique when one has a large quantity of
text as data and it needs to be structured in order to arrive at some definite
conclusions about the variables under study. Computer assistance has greatly aided
in the active usage of the technique. However, it can appear too simplistic, when
one reduces the whole data to counts or frequencies.

Check Your Progress

1. What are the criticisms raised against the case study method?

2. When is the technique of content analysis generally used?

2.3 SAMPLING METHOD

A part of population is called sample. Selecting a part of the universe with a view
to draw conclusions about the ‘universe’ or ‘population’ for a study is called
sampling.

2.3.1 Fundamentals of Sampling

All items in any field of inquiry constitute a ‘universe’ or ‘population’. A complete
enumeration of all the items in the 'population' is known as a census inquiry. It can
be presumed that in such an inquiry, when all items are covered, no element of
chance is left and the highest level of accuracy is obtained. But in practice this may
not be true. Even the slightest element of bias in such an enquiry will get larger as
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the number of observation increases. Moreover, there is no way of checking the
element of bias or its extent except through a re-survey or use of sample checks.
Besides, this type of inquiry involves a great deal of time, money and energy.
Therefore, when the field of inquiry is large, this method becomes difficult to adopt
because of the resources involved. At times, this method  is practically beyond the
reach of ordinary researchers. Perhaps, government is the only institution which
can get the complete enumeration carried out. Even the government adopts this in
very rare cases such as population census which is conducted once in a decade.
Further, many times it is not possible to examine each and every component in the
population, and sometimes it is not possible to obtain sufficiently accurate results
by studying only a part of total population. In such cases the utility of census
surveysare pretty limited.

    However, it needs to be emphasized that when the universe is small, it is
no use resorting to a simple survey. When field studies are undertaken in practical
life, consideration of time and cost invariably leads to a selection of respondents
i.e., selecting of only a few. The respondents selected should be as representative
of the total population as possible in order to produce a miniature cross-section.
The selected respondents constitute what is technically called a ‘Sample’ and the
process is called ‘Sampling Technique’. The survey so conducted is known as
‘Sample Survey’. If explained lgebraically, it would read such as let the population
size be N and if a part of size n (which is < N) of this population is selected
according  to some rule for studying some characteristics of the population, the
group consisting of these n units is known as ‘Sample’. The researcher must prepare
a sample design for his study, i.e., he must know how a sample should be selected
and of what size such a sample would be.

A sample design is a definite plan for obtaining a sample from a given
population. It refers to the technique or the procedure the researcher adopts while
selecting components for the sample. Sample design may as well lay down the
number if items to be included in the sample, i.e., the size of the sample. Sample
design is determined before data are collected. There are many sample designs
available from which a researcher can choose. Some designs are relatively more
precise and easier to apply compared to others. A researcher must select/prepare
a sample design which should be reliable and appropriate for his research study.

Some Fundamental Definitions

Some fundamental concepts related to sampling are discussed as follows:

(i) Universe or Population: The total number of items in any field of study is
called the universe. The population refers to the total units or items about
which information is required. The attributes that are the object of the study
are called the characteristics and the units possessing them are known as
elementary units. The aggregate of such units is the population.

All units in any field of study constitute the universe. All elementary units are
the population. Often the two terms are used interchangeably, however,
research needs a distinction. The population or universe can be of two
types: (i) Finite and (ii) Infinite.
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A finite population consists of fixed number of elements and the elements
can be enumerated totally, e.g., the number of students in a state. The symbol
N is used to depict the number of elements or items of a finite population.

An infinite is the one where all the elements cannot be observed, at least
theoretically, e.g., the number of stars in the sky. In a sense, a very large
finite population is an infinite population.

(ii) Sample: It is a subset of the population. It comprises only some elements
of the population. If out of the 350 mechanical engineers employed in an
organization, 30 are surveyed regarding their intention to leave the
organization in the next six months, these 30 members would constitute the
sample.

(iii) Sampling Unit: A sampling unit is a single member of the sample. If a
sample of 50 students is taken from a population of 200 MBA students in a
business school, then each of the 50 students is a sampling unit. Another
example could be that if a sample of 50 patients is taken from a hospital to
understand their perception about the services of the hospital, each of the
50 patients is a sampling unit.

(iv) Sampling: It is a process of selecting an adequate number of elements
from the population so that the study of the sample will not only help in
understanding the characteristics of the population but will also enable us to
generalize the results. We will see later that there are two types of sampling
designs—probability sampling design and non-probability sampling design.

(v) Parameter: As per definition, a parameter is an arbitrary constant whose
value characterizes a member of a system (as a family of curves); also it is
a quantity (as a mean or variance) that describes a statistical population. A
parameter is a value, usually unknown (and which therefore has to be
estimated), used to represent a certain population characteristic. For
example, the population mean is a parameter that is often used to indicate
the average value of a quantity. Within a population, a parameter is a fixed
value which does not vary. Each sample drawn from the population has its
own value of any statistic that is used to estimate this parameter. For example,
the mean of the data in a sample is used to give information about the
overall mean in the population from which that sample was drawn.
Parameters are often assigned Greek letters Sigma (s) whereas statistics
are assigned Roman letters (s). A statistical parameter is a parameter that
indexes a family of probability distributions. It can be regarded as a numerical
characteristic of a population or a model.

(vi) Statistic: A statistic (singular) is a single measure of some attributes of a
sample, for example its arithmetic mean value. It is calculated by applying a
function (statistical algorithm) to the values of the items of the sample, which
are known together as a set of data. More formally, statistical theory defines
a statistic as a function of a sample where the function itself is independent
of the sample’s distribution; that is, the function can be stated before
realization of the data. The term statistic is used both for the function and
for the value of the function on a given sample.
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A statistic is distinct from a statistical parameter, which is not computable
because often the population is much too large to examine and measure all
its items. However, a statistic, when used to estimate a population parameter,
is called an estimator. For example, the sample mean is a statistic that
estimates the population mean, which is a parameter.

When a statistic (a function) is being used for a specific purpose, it may be
referred to by a name indicating its purpose: in descriptive statistics, a
descriptive statistic is used to describe the data; in estimation theory, an
estimator is used to estimate a parameter of the distribution (population); in
statistical hypothesis testing, a test statistic is used to test a hypothesis.
However, a single statistic can be used for multiple purposes – for example
the sample mean can be used to describe a data set, to estimate the
population mean, or to test a hypothesis.

(vii) Standard Error: As per definition the ‘Standard Error’ is the standard
deviation of the sampling distribution of a statistic. Standard error is a
statistical term that measures the accuracy with which a sample represents
a population. In statistics, sample mean deviates from the actual mean of a
population; this deviation is the standard error. Thus the term ‘standard
error’ is used to refer to the standard deviation of various sample statistics,
such as the mean or median. The ‘standard error of the mean’ refers to the
standard deviation of the distribution of sample means taken from a
population. The smaller the standard error, the more representative the
sample will be of the overall population. The standard error is also inversely
proportional to the sample size; the larger the sample size, the smaller the
standard error because the statistic will approach the actual value.

(viii) Sampling Frame: The elementary units that form the basis of the sampling
process are known as sampling units. A list of all such sampling units is
referred to as  the sampling frame. The sampling frame is a list of items from
which the sample is drawn. For research, a frame of the population is to be
constructed which will enable the researcher to draw the sample, e.g., names
from the census records or telephone directory, etc., for conducting a study
on a sample that is drawn from the frame. Telephone directory is a frame,
from which names are drawn to get the sample.

(ix) Sampling Design: Sampling design helps in obtaining a sample from the
frame. It is the procedure or technique for obtaining those sampling units
from which inferences can be made. The sampling design has to be prepared
well in advance before undertaking any research.

(x) Statistic(s) and Parameter(s): A statistic is the characteristic of the sample
whereas the parameter is the characteristic of the population. Sampling
analysis involves estimating the parameter from the statistic.

(xi) Sampling Error: This refers to any inaccuracy which is spotted in the
information collected because only a small portion of the population is
included in the study. The sampling errors are also known as error variances.
These arise out of sampling and are usually random variations in the sample
estimates around the true population values.
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Sampling error = Frame error + Chance error + Response error

Sampling errors decrease as the homogeny of the universe increases.
Sampling error is usually worked out as the product of the article value at a
certain level of significance and the standard error.

Non-sampling errors also occur while collecting data. But these cannot be
measured. Since the sample and not the universe is studied, work proceeds
fast. This is a big advantage for research.

(xii) Sample Distribution: For example, say, from a population of 30,000, a
random of 300 people is chosen for a given study. The observed data are
arranged in a frequency distribution, e.g., fertility rate. This type of distribution
is called  sample distribution.

(xiii) Population Distribution: If the fertility rates of all the 30,000 people of
the population are obtained and arranged in a frequency distribution, it is
known as population distribution. Since the forms and parameters are not
ordinarily known, an estimate of these two characteristics of population is
made from the sample distribution. So, if the sample distribution is normal,
one can assume that the population distribution is also normal.

2.3.2 Principles of Sampling

On the basis of sample study we can predict and generalise the behaviour of mass
phenomena. This is possible because there is no statistical population whose
elements would vary from each other (one another) without limit. For example,
wheat varies to a limited extent in colour, protein content, length, weight etc., it
can always  be identified as wheat. Similarly, apples of the same tree may vary in
size, colour, taste, weight etc., but they can always be identified as apples. Thus,
we find that although diversity is a universal quality of mass data, every population
has characteristic properties with limited variation. This makes possible the selection
of a relatively small unbiased random sample that can portray well the traits of the
population.

There are two important laws on which the theory of sampling is based:

1. Law of ‘Statistical Regularity’ and

2. Law of ‘Inertia of Large numbers’

Law of Statistical Regularity

This law is derived from the mathematical theory of probability. In the words of
king: ‘The law of statistical regularity lays down that a moderately large no. of
items chosen at random from a large group are almost sure on the average to
possess the characteristics of the large group’. In other words, this law points out
that if a sample is taken at random from a population, it is likely to possess almost
the same characteristics as that of the population. This law directs our attention to
one very important point, that is, the desirability of choosing the sample at random.

By random selection we mean a selection where each and every item of the
population has an equal chance of being selected in the sample. In other words,
the selection must not be made by deliberate exercise of one’s discretion. A sample
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selected in this manner would be representative of the population. If this condition
is satisfied, it is possible for one to depict fairly accurately the characteristics of the
population by studying only a part of it. Hence, this law is of practical significance
because it makes possible a considerable reduction of the work necessary before
any conclusion is drawn regarding a large universe. For example, if one intends to
make a study of the average height of the students of Delhi University, it is not
necessary to measure the heights of each and every student. A few students may
be selected at random from every college, their heights measured and the average
height of university students in general may be inferred.

It should be noted that the results derived from the sample data may be
different from that of the population. This is for the simple reason that the sample
is only a part of the whole universe. For example, the average height of the students
of Delhi University may come out to be 160 cm by census method whereas it may
be 159 cm or 161 cm for the sample taken. It should be just a coincidence if the
height comes out to be exactly 160 cm under both the methods. However, there
would not be much difference in the results derived if the sample is representative
of the universe.

Law of Inertia of Large Numbers

This law is a corollary of the law of statistical regularity. It is of great significance in
the theory of sampling. It states that, other things being equal, larger the size of the
sample, more accurate the results are likely to be. This is because large numbers
are more stable as compared to small ones. The difference in the aggregate result
is likely to be insignificant, when the number in the sample is large, because when
large numbers are considered, the variations in the component parts tend to balance
each other and therefore, the variation in the aggregate is insignificant. For example,
if a coin is tossed 10 times, we should expecit equal no. of heads and tails, i.e., 5
each. But since the experiment is tried a small no. of times, it is likely that we may
not get exactly 5 heads and 5 tails. The result may be a combination of 9 heads
and 1 tail, or 8 heads and 2 tails, or 7 heads and 3 tails. If the same experiment is
carried out 1000 times the chance of 500 heads and 500 tails would be very high
i.e., the result would be very near to 50% heads and 50% tails.

The basic reason for such likelihood is that the experiment has been carried
out a sufficiently large no. of times and possibility of variation in one direction
compensating for others in a different direction is greater. If at one time we get
continuously 5 heads, it is likely that at any other time we may get continuously 5
tails and so on, and for the experiment as a whole the no. of heads and tails may be
more or less equal. Similarly, if it is intended to study the variation in the production
of rice over a no. of years and data are collected from one or two States only, the
result would reflect large variations in production due to the favourable factors in
operation. If, on the other hand, figures of production are collected for all the
States in India, it is quite likely that we find little variation in the aggregate. This
does not mean that the production would remain constant for all the years. It only
implies that the changes in the production of the individual States will be
counterbalanced so as to reflect smaller variations in production for the country as
a whole.
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Essentials of Good Sample

If the sample results are to have any worthwhile meaning, it is necessary that a
sample possesses the following essentials :

(i) Representativeness : A sample should be so selected that it truly represents
the universe otherwise the results obtained may be misleading. To ensure
representativeness, the random method of selection should be used.

(ii) Adequacy : The size of sample should be adequate, otherwise it may not
represent the characteristics of the universe.

(iii) Independence : All items of the sample should be selected independently
of one another and all items of the universe should have the same chance of
being selected in the sample. By independence of selection we mean that
the selection of a particular item in one draw has influence on the probabilities
of selection in any other draw.

(iv) Homogeneity : When we talk of homogeneity, we mean that there is no
basic difference in the nature of units of the universe and that of the sample.
If two samples from the same universe are taken, they should give more or
less the same unit.

2.3.3 Types of Sampling

The various methods of sampling can be grouped under two broad heads :
Probability sampling (also known as random sampling) and non-probability (or
non-randon) sampling.

Probability Sampling Methods: Probability sampling methods are those in which
every item in the universe has a known chance, or probability, of being chosen for
the sample. This implies that the selection of sample  items is independent of the
person making the study — that is, the sampling operation is controlled so
objectively that the items will be chosen strictly at random.

Non-Probability Sampling Methods: Non-probability sampling methods are
those which do not provide every item in the universe with a known chance of
being included in the sample. The selection process is, at least, partially subjective.
It may be noted that the team ‘random sample’ is not used to describe the data in
the sample but the process employed in selecting the sample. Randomness is thus
a property of the sampling procedure instead of an individual sample. As such,
randomness can enter processed sampling in a no. of ways and hence random
samples may be of many kinds.

Advantages of Probability Sampling: The following are the basic advantages
of probability sampling methods :

(i) It does not depend upon the existence of detailed information about the
universe for its effectiveness.

(ii) Probability sampling provides estimates which are essentially unbiased and
have measurable precision.

(iii) It is possible to evaluate the relative efficiency of various sample designs
only when probability sampling is used.
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Limitations of Probability Sampling: Despite the great advantages of probability
sampling techniques mentioned above, it has certain limitations because of which
non-probability sampling is quite often used in practice. These limitations are :

(i) Probability sampling requires a very high level of skill and experience for its
use.

(ii) It requires a lot of time to plan and execute a probability sample.

(iii) The costs involved in probability sampling are generally large as compared
to non-probability sampling.

Non-random sampling is a process of sample selection without the use of
randomization. In other words, a non-random sample is selected on a basis other
than the probability consideration such as convenience, judgement etc.

The most important difference between random and non-random sampling
is that whereas the pattern of sampling variability can be ascertained in case of
random sampling, in non-random sampling, there is no way of knowing the pattern
of variability in the process.

I. Non-Probability Sampling Methods

(i) Judgement Sampling

(ii) Convenience Sampling

(iii) Quota Sampling

II. Probability Sampling Methods

(a) Simple or Unrestricted Random Sampling and

(b) Restricted Random Sampling
(i) Stratified Sampling
(ii) Systematic Sampling
(iii) Cluster Sampling

Fig. 2.1 Types of Sampling Methods
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Non-Probability Sampling Methods

Judgement Sampling

In this method of sampling, the choice of sample items depends exclusively on the
judgement of the investigator. In other words, the investigator exercises his
judgement in the choice and includes those items in the sample which he thinks are
most typical of the universe with regard to the characteristics under investigation.
For example if sample of ten students is to be selected from a class of sixty for
analysing the spending habits of students, the investigator would select 10 students,
who, in his opinion, are representation of the class.

Merits

Though the principles of sampling theory are not applicable to judgement sampling,
the method is sometimes used in solving many types of economic and business
problems. The use of judgement sampling is justified under a variety of
circumstances:

(i) When only a small no. of sampling units is in the universe, simple random
selection may miss the more important elements, whereas judgement
selection would certainly include them in the sample.

(ii) When we want to study some unknown traits of a population, some of
whose characteristics are known, we may then stratify the population
according to these known properties and select sampling units from each
stratum on the basis of judgement. This method is used to obtain a more
representative sample.

(iii) In solving everyday business problems and making public policy decisions,
executives and public officials are often pressed for time and can not wait
for probability sample designs. Judgement sampling is then the only practical
method to arrive at solutions to their urgent problems.

Limitations

(i) This method is not scientific because the population units to be sampled
may be affected by the personal prejudice or bias of the investigator. Thus,
judgement sampling involves the risk that the investigator may establish
foregone conclusions by including those items in the sample which conform
to his preconceived notions. For example, if an investigator holds the view
that the wages of workers in a certain establishment are very low, and if he
adopts the judgement sampling method, he may include only those workers
in the sample whose wages are low and thereby establish his point of view
which may be far from the truth. Since an element of subjectiveness is
possible, this method cannot be recommended for general use.

(ii) There is no objective way of evaluating the reliability of sample results.

The success of this method depends upon the excellence in judgement. If
the individual making decisions is knowledgeable about the population and
has good judgement, then the resulting sample may be representative,
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otherwise the inferences based on the sample may be erroneous. It may be
noted that even if a judgement sample is reasonably representative, there is
no objective method for determining the size or likelihood of sample error.
This is a big defect of the method.

Convenience Sampling

A convenience sample is obtained by selecting convenient population units.

The method of convenience sampling is also called the chunk. A chunk refers
to that fraction of the population being investigated which is selected neither by
probability nor by judgement but by convenience. A sample obtained from readily
available lists such as automobile registrations, telephone directories, etc., is a
convenience sample and not a random  sample even if the sample is drawn at random
from the lists. If a person is to submit a project report on labour management relations
in textile industry and he takes a textile mill close to his office and interviews some
people over there, he is following the convenience sampling method. Convenience
samples are prone to bias by their very nature—selecting population elements which
are convenient to choose almost always make them special or different from the rest
of the elements in the population in some way.

Hence the results obtained by following convenience sampling method can
hardly be representative of the population—they are generally biased and
unsatisfactory. However, convenience sampling is often used for making pilot studies.
Questions may be tested and preliminary information may be obtained by the
chunk before the final sampling design is decided upon.

Quota Sampling

Quota Sampling is a type of judgement sampling and is perhaps the most commonly
used sampling technique in non-probability category. In a quota sample, quotas
are set up according to some specified characteristics, such as so many in each of
several income groups, so many in each age, so many with certain political or
religious affiliations, and so on. Each interviewer is then told to interview a certain
no. of persons which constitutes his quota. Within the quota, the selection of
sample items depends on personal judgement. For example, in a radio listening
survey, the interviewers may be told to interview 500 people living in a certain
area and that out of every 100 persons interviewed 60 are to be housewives, 25
farmers and 15 children under the age of 15. Within these quotas the interviewer is
free to select the people to be interviewed. The cost per person interviewed may
be relatively small for a quota sample but there are numerous opportunities for
bias which may invalidate the results. For example, interviewers may miss farmers
working in the fields or talk with those houswives who are at home. If a person
refuses to respond, the interviewer simply selects someone else. Because of the
risk of personal prejudice and bias entering the process of selection, the quota
sampling is not widely used in practical work.

Quota sampling and stratified random sampling are similar in as much as in
both methods the universe is divided into parts and the total sample is allocated
among the parts. However, the two procedures diverge radically. In stratified random
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sampling, the sample within each stratum is chosen at random. In quota sampling,
the sampling within each cell is not done at random, the field representatives are
given wide latitude in the selection of respondents to meet their quotas.

Quota sampling is often used in public opinion studies. It occasionally provides
satisfactory results if the interviewers are carefully trained and if they follow their
instructions closely. It is often found that since the choice of respondents within a
cell is left to the field representatives, the more accessible and articulate people
within a cell will usually be the ones who are interviewed. Slight negligence on the
part of interviewers may lead to interviewing ineligible respondents. Even with
alert and conscientious field representatives it is often difficult to determine such
control category as age, income, educational qualifications, etc.

Probability Sampling Method

Simple Unrestricted Random Sampling

Simple random sampling refers to that sampling technique in which each and every
unit of the population has an equal opportunity of being selected in the sample. In
simple random sampling, which items get selected in the sample is just a matter of
chance — personal bias of the investigator does not influence the selection. It
should be noted that the word ‘random’ does not mean ‘haphazard’ or ‘hit-or-
miss’ — it rather means that the selection process is such that the chance only
determines which items shall be included in the sample. As pointed out by Chou,
when a sample of size n is drawn from a population with N elements, the sample
is a ‘simple random sample’ if any of the following is true. And, if any of the
following is true, so are the other two.

(i) All n items of the sample are selected independently of one another and all
N items in the population have the same chance of being included in the
sample. By independence of selection we mean that the selection of a
particular item in one draw has no influence on the probabilities of selection
in any other draw.

(ii) At each selection, all remaining items in the population have the same chance
of being drawn. If sampling is made with replacement, i.e., when each unit
drawn from the population is replaced prior to drawing the next unit, each

item has a probability of 
1

N
 of being drawn at each selection. If sampling is

without replacement, i.e., when each unit drawn from the population is not
replaced prior to drawing the next unit, the probability of selection of each

item remaining in the population at the first draw is 
1

N
, at the second draw

is 
 

1

1N
, at the third draw is 

 
1

2N
, and so on. It should be noted that

sampling with replacement has very limited and special use in statistics —
we are mostly  concerned with sampling without replacement.

(iii) All the possible samples of a given size n are equally likely to be selected.
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To ensure randomness of selection one may adopt either the Lottery method
or consult table of random numbers.

Lottery method entails numbering/coding all the items of the universe on
separate slips of identical size, shape and colour and folding them and mixed up in
a container or drum. A blindfold selection (after shuffling them well) is then made
of the no. of slips required to constitute the desired sample size.

The Lottery method discussed above becomes quite cumbersome as the
size of the population increases. An alternative method of random selection is that
of using the table of random numbers (or generate a required string of pseudo-
random numbers).

Merits
(i) Since the selection of items in the sample depends entirely on chance, there

is no possibility of personal bias affecting the results.

(ii) As compared to judgement sampling a random sample represents the
universe in a better way. As the size of the sample increases, it becomes
increasingly representative of the population.

(iii) The analys it can easily assess the accuracy of this estimate because sampling
errors follow the pinciples of chance. The theory of random sampling is
further developed than that of any other type of sampling which enables the
analyst to provide the most reliable information at the least cost.

Limitations
(i) The use of simple random sampling necessitates a completely catalogued

universe from which to draw the sample. But it is often difficult for the investigator
to have up-to-date lists of all the items of the population to be sampled. This
restricts the use of this method in economic and business data where very
often we have to employ restricted random sampling designs.

(ii) The size of the sample required to ensure statistical reliability is usually larger
under random sampling than stratified sampling.

(iii) From the point of view of field survey it has been claimed that cases selected
by random sampling tend to be too widely dispersed geographically and
that the time and cost of collecting data become too large.

(iv) Random sampling may produce the most non-random looking results. For
example, thirteen cards from a well-shuffled pack of playing cards may consist
of one unit. But the probability of this kind of occurrence is very, very low.

Restricted Random Sampling
Stratified Sampling

Stratified random sampling or simply stratified random is one of the random methods
which, by using the available information concerning the population, attempts to
design a more efficient sample than obtained by the simple random procedure.
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While applying stratified random sampling technique, the procedure followed
is given below :

(i) The universe to be sampled is subdivided (or stratified) into groups
which are mutually exclusive and collectively exhaustive.

(ii) A simple random sample is then chosen independently from each group.

This sampling procedure differs from simple random sampling in that in the
latter the sample items are chosen at random from the entire universe. In stratified
random sampling, the sampling is designed so that a designated no. of items is
chosen from each stratum. In simple random sampling, the distribution of the sample
among strata is left entirely to chance.

Process of Selection of a Stratified Random Sample

 Basis of Stratification: As a general rule, strata are created on the basis
of a variable known to be correlated with the variable of interest and for
which information on each universe element is known. Strata should be
constructed in a way which will minimize differences among sampling units
within strata, and maximize difference among strata. The knowledge of the
traits of the population can go a long way in the process of stratification.
The purpose of stratification is to increase the efficiency of sampling by
dividing a heterogeneous universe in such a way that (i) There is as great a
homogeneity as possible within each stratum and (ii) A marked difference is
possible between the strata.

 Number of Strata: The practical considerations limit the no. of strata that
is feasible, costs of adding more strata may soon outrun benefits. As a
generalisation, more than six strata may be undesirable.

 Sample Size within Strata: While deciding this, we can use either a
proportionate or disproportionate allocation. In proportionate allocation,
one samples each stratum in proportion to its relative weight. In disproportion
allocation, this is not the case. It may be pointed out that proportionate
allocation approach is simple and if all one knows about each stratum is the
no. of items in that stratum, it is generally also the preferred procedure. In
disproportionate sampling, the different strata are sampled at different rates.

As a general rule when variability among observations within a stratum is
high, one samples that stratum at a higher rate than for strata with less
internal variation.

 Proportionate and Disproportionate Stratified Sample: In a
proportionate stratified sampling plan, the no. of items drawn from each
stratum is proportional to the size of the stratum. For example, if the
population is divided into five groups, their respective sizes being 10, 15,
20, 25 and 30 per cent of the population and a sample of 1000 is drawn,
the desired proportionate sample may be obtained in the following manner.

From stratum one, 1000 × (10/100) = 100 items

From stratum two, 1000 × (15/100) = 150 items

From stratum three, 1000 × (20/100) = 200 items
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From stratum four, 1000 × (25/100) = 250 items

From stratum five, 1000 × (30/100) = 300 items

Total = 1000 items

Proportionate stratification yields a sample that represents the universe with
respect to the proportion in each stratum in the population. This procedure is
satisfactory if there is no great difference in dispersion from stratum to stratum.
But, it is certainly not the most efficient procedure, especially when there is
considerable variation in different strata. This indicate that in order to obtain
maximum efficiency in stratification, we should assign greater representation to a
stratum with a larger dispersion and smaller representation to one with small
variation.

In disproportionate stratified sampling, an equal no. of cases is taken from
each stratum regardless of how the stratum is represented in the universe. Thus, in
the preceding example, an equal no. of items (200) from each stratum may be
drawn. In practice, disproportionate stratified random sampling is common when
sampling from a highly variable universe, wherein the variation of the measurements
differs greatly from stratum to stratum.

Merits

(i) It is more representative.

(ii) It ensures greater accuracy.

(iii) It facilitates greater geographical concentration.

Limitations

(i) Each stratum must contain, as far as possible, homogeneous items as
otherwise the results may not be reliable. If proper stratification of the
population is not done, the sample may have the effect of bias.

(ii) The items from each stratum should be selected at random. But this may be
difficult to achieve in the absence of skilled sampling supervisors and a
random selection within each stratum may not be ensured.

(iii) Because of the likelihood that a stratified sample will be more widely
distributed geographically than a random sample, cost per observation may
be quite high.

Systematic Sampling

This method of sampling is also known as quasi-random sampling method. This is
because once the initial starting point is determined, the remainder of the items
selected for the sample are predetermined by the sampling interval.

A systematic sample is formed by selecting one unit at random and then
selecting additional units at evenly spaced intervals until the sample has been formed.
This method is popularly used in those cases where a complete list of the population
from which sample is to be drawn is available. The list may be prepared in
alphabetical, geographical, numerical or some other order. The items are then
serially numbered. The first item is selected at random generally by following the
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Lottery method. Subsequent items are selected by taking every Kth item from the
list where ‘K’ stands for  the sampling interval or sampling ratio, i.e., the ratio of
population size to the size of the sample. Symbolically

K =
N

n

where K = sampling interval
N = universe size

and n = sample size

Notes:

1. While calculating K, it is possible that we get a fractional value. In such a case, we
should use approximation procedure, i.e., if the fraction is less than 0.5, it should be
omitted and if it is more than 0.5, it should be taken as 1. If it is exactly 0.5, it should
be omitted if the number is even and should be taken as 1, if the number is odd. This
is based on the principle that the number after approximation should preferably be
even. For example, if the no. of students is, respectively, 1020, 1150 and 1100 and we
want to take a sample of 200, then K shall be :

(i) K = 
1020

200
 = 5.1 or 5

(ii) K = 
1150

200
 = 5.75 or 6

(iii) K  
1100

200
5 5 6. or .

If out of say 96 students (with roll numbers from 1 to 6) it is desired to take a sample

of 10 students using Systematic Sampling method then we have K = 
N

n
 = 

96

10
 = 6.9

or 10. And from 1 to 96 roll numbers, the first student (between 1 and K, i.e., here
between 1 and 10) will be selected at random and then we go on taking every Kth
student. Suppose the first student comes out to be 5th. Then the sample would
consist of the following roll numbers:

5, 15, 25, 35, 45, 55, 65,75, 85, 95.

2. Systematic sampling is relatively a simple technique and may be more efficient
statistically than simple random sampling provided the lists are arranged wholly at
random. However, it is rarely that this requirement is fulfilled. The nearest approach
to randomness is provided by alphabetical lists such as are found in telephone
directory although even these may have certain non-random characteristics.

Merits

(i) It is simple and convenient to adopt.

(ii) The time and work involved in sampling by this method are relatively less.

(iii) The results obtained are also found to be generally satisfactory provided
care is taken to see that no periodic features associated with the sampling
interval.

(iv) If populations are sufficiently large, systematic sampling can often be expected
to yield results similar to those obtained by proportionate stratified random
sampling.
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Limitations

(i) It becomes less representative if we are dealing with populations having
‘hidden periodicities’.

(ii) Also if the population is ordered in a systematic way, with respect to the
characteristics the investigator is interested in, then it is possible that only
certain types of items will be included in the population, or at least more of
certain types than others. For instance, in a study of workers’ wages, the
list may be such that every tenth worker on the list gets wages above 
2000 per month.

Multistage Sampling or Cluster Sampling

Under this method, the random selection is made of primary, intermediate and
final (or the ultimate) units from a given population or stratum. There are several
stages in which the sampling process is carried out. At first, the stage units are
sampled by some suitable method, such as simple random sampling. Then, a sample
of second stage units is selected from each of the selected first stage units, again
by some suitable method which may be the same as or different from the method
employed for the first stage units.

Further stages may be added as required. The procedure may be illustrated
as follows :

Suppose in a particular survey, we wish to take a sample of 1000 students
from Delhi University, we may take college—primary units—as the first stage,
then draw departments as the second stage and choose students as the third and
last stage. In another example, if we are to choose a sample of 10,000 households
from the State of Andhra Pradesh, we may take districts–primary units—as the
first stage, then choose a no. of villages/towns/mandals (second stage) and then
select a no. of households from each village/town/mandal (third stage).

Merits

(i) It introduces flexibility in the sampling method which is lacking in the other
methods. It enables existing divisions and sub-divisions of the population to
be used as units at various stages, and permits the field work to be
concentrated and yet large area to be covered.

(ii) Another advantage of the method is that subdivision into second stage units
(ie, the construction of the second stage frame) need be carried out for only
those first stage units which are included in the sample. It is therefore,
particularly valuable in surveys of underdeveloped areas where no frame is
generally sufficiently detailed and accurate for subdivision of the material
into reasonably small sampling units.

Limitations

However, a multistage sample is in general less accurate than a sample containing
the same number of final stage units which have been selected by some suitable
single stage process.
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Sampling Process

Sampling theory deals with the relationships between a population and random
samples drawn from the same. Population or a universe is an aggregate of items
with common traits. A universe constitutes the totalilty of the components about
which a researcher seeks to study. The universe may be finite or infinite. Finite
universe contains a definite  number or items. In an infinite universe the number of
items is indefinite.

Universe may be either hypothetical or real. In the hypothetical case, the
universe does not exist and one only imagines the items constituting it. Tossing a
coin and throwing the dice can be cited as examples of a hypothetical universe.
The real universe consists of concrete objects.

Sample is that part of the universe which is selected at random for the
purpose of survey.

Sampling theory mainly deals with the relationship between a parameter and
a statistic. The theory estimates the properties of the population on the basis of the
sample and also evaluates the precision of the estimate. This is known as statistical
induction or statistical inference as it attempts to draw the inference concerning the
universe from the sample. To use this inductive method, first follow a deductive
argument—imagine a universe (finite or infinite) and investigate the behaviour of the
samples drawn from this universe applying the laws of probability. Such methodology
is known as sampling theory. The objectives of the theory are listed below:

(i) Statistical Estimation: This consists of estimating the unknown
population parameters from a knowledge of statistical measures based
on sample studies. The estimate can either be a point estimate or an
interval estimate. Point estimate is a single estimate expressed in the
form of a single figure, while interval estimate has two limits, viz., the
upper limit and the lower limit within which the parameter value may
lie, interval estimates are the ones which are often used in statistical
induction.

(ii) Statistical Inference: The sampling theory helps in arriving at
generalizations about the population/universe from the studies based
on samples drawn from it. It also helps in testing the accuracy of such
generalizations.

The theory of sampling can also be studied under two heads:  (i) The sampling
of attributes and (ii) The sampling of variables in the context of large and small
samples. A small sample is one that has thirty items or less whereas a large sample
has more than thirty items. When studying the qualitative characteristics of all
items in a population, one obtains statistics of attributes in the form of two classes—
one in which the attribute is present and the second where it is absent. The presence
of an attribute may be termed as a ‘Success’ and its absence a ‘Failure’.

The theory can also be applied in the context of statistics of variables (i.e.,
data relating to some characteristic concerning population which can be estimated).
The objectives are:

 To compare the observed and expected values of the sample and to
determine if the difference can be ascribed to the fluctuations of
sampling.
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 To estimate the population parameters from the sample.
 To find out the degree of reliability of the estimate.

The tests of significance used in dealing with problems arising in studying
large samples are different from those used for small samples. This is because, the
assumptions that one has to make in the case of large samples do not hold good
for small samples. It is assumed in case of large samples that the sampling distribution
tends to be normal and the sample values are approximately close to the population
values. This helps in applying what is known as the Z-test. When n is large, the
probability of a sample value of the statistic deviating from the parameter by more
than three times its standard error is very small (it is 0.0027 as per table giving
area under normal curve). The Z-test, thus is applied to find out the degree of
reliability of a statistic in case of large samples. One, of course, needs to work out
appropriate standard errors as they will enable one to give the limits within which
the parameter values would lie or would enable one to judge whether the difference
happens to be significant or not. For example, 3 xX  

 
would give the range

within which the parameter mean value is expected to vary with 99.73 per cent
confidence level.

The sampling theory that is applied for large samples is not applicable in the
case of small samples because in the case of samples, one cannot assume that the
sampling distribution is approximately normal. A different technique is required for
handling small samples in particular when the population parameters are unknown.
Sir William S. Gosset developed a significance test, known as student’s t test,
based on t distribution. His was a significant contribution to the theory of sampling,
applicable in case of small samples. Student’s t test is used when two conditions
are fulfilled: the sample size is thirty or less and the population variance is not
known. While using t test, one assumes that in the population from which the
sample has been drawn:

 The sample is randomly drawn.

 Observations are independent.

 There is no measurement error.

 And that in the case of two samples where equality of the two population
means is to be tested, one assumes that the population variances are equal.

Concept of Standard Error

The standard deviation of the sampling distribution of a statistic is known as its
Standard Error (S.E.) and it is considered the key in sampling theory. The utility of
the concept of standard error in statistical induction lays in:

(i) The standard error helps in testing whether the difference between the
observed and the expected frequencies would arise due to chance. The
usual criterion followed is to find out if a difference is less than three times
the S.E. The difference is supposed to arise as a matter of chance. If the
difference is equal to or more than thrice the S.E., the chance fails to account
for it, and the conclusion drawn is that it is a significant difference. The
criterion is based on the fact that at   3 S.E., the normal curve covers an
area of 99.73 per cent. Sometimes the criterion of  two S.E. is also used in
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place of 3 S.E. Thus the standard error is an important measure in significance
tests or in examining hypotheses. If the estimated parameter differs from the
calculated statistic by more than 1.96 times the S.E., the difference is taken
as significant at 5 per cent level of significance. In other words, the difference
is outside the limits, i.e., it lies in the 5 per cent area (2.5
per cent on both sides) outside the 95 per cent area of the sampling
distribution. Hence one can conclude with 95 per cent confidence that the
said difference is not due to fluctuations of sampling. In such a case, the
hypothesis that there is no difference is rejected at 5 per cent level of
significance.

But if the difference is less than 1.98 times the S.E., then it is considered not
significant at 5 per cent level. It can then be said with 95 per cent confidence
that it is because of the fluctuations of sampling. In such a case, the null
hypothesis stands true. 1.96 is the critical value at 5 per cent level. The
product of the critical value at a certain level of significance and S.E. is
described as ‘sampling error’ at that particular level of significance. One
can test the difference at certain other levels of significance as well depending
upon one’s requirement. Table 2.1 illustrates the criteria for judging
significance at various important levels.

Table 2.1 Criteria for Judging Significance at Various Important Levels

Significance 
Level 

Confidence 
Level 

Critical 
Value 

Sampling 
Error 

Confidence 
Limits 

Difference 
Significant 

If 

Difference 
Insignificant 

If 

 5.0%  95.0%  1.96  1.96  +1.96   1.96   1.96 

 1.0%  99.0%  2.5758  2.5758  +2.5758   2.5758   2.5758 

 2.7%  99.73%  3  3  +3   3   3 

 4.55%  95.45%  2  2  +2   2   2 

(ii) The S.E.also provides a good measure of reliability and precision of a sample.
The smaller the S.E., the greater the uniformity of sampling distribution and,
therefore, greater the reliability of the sample. Conversely, the greater the
S.E., the greater is the difference between observed and expected frequencies.
In such a case, the unreliability of the sample is higher. The size of S.E.,
depends upon the sample size to a large extent and it varies inversely with the
size of the sample. If reliability factor is to be doubled, i.e., reducing S.E. to 1/
2 of its existing magnitude, the sample size should be increased four-fold.

(iii) The S.E. also enables one to specify the limits within which the parameters of
the population with a specified degree of confidence. Such an interval is  known
as confidence interval. The following table gives the percentage of samples
having their mean values within a range of population mean ()  S.E.

Range Per Cent Values 

1 S.E. 
2 S.E. 
3 S.E. 
1.96 S.E. 
2.5758 S.E. 

68.27% 
95.45% 
99.73% 
95.00% 
99.00% 
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Important formulae for computing the standard errors concerning various measures
based on samples are given as follows:

(a) In Case of Sampling of Attributes:

(i) Standard error of number of successes = n p q 

Where,
n = Number of events inn each sample.
p = Probability of success in each event.
q = Probability of failure in each event.

(ii) Standard error of proportion of successes = 
p q

n



(iii) Standard error of the difference between proportions of two samples:

Where,

p = Best estimate of proportion of the population and is worked out as
under:

p = 
1 2

1 1
p q

n n

 
  
 

q = 1 – q

n
1

= Number of events in sample one

n
2

= Number of events in sample two

Note: Instead of the above formula, we use the following formula:

 1 2p p = 
1 1 2 2

1 2

p q p q

n n


When samples are drawn from two heterogeneous populations and where
we cannot have the best estimate of proportion in the universe on the basis
of the given sample data. Such a situation often arises in the study of
association of attributes.

(b) In Case of Sampling of Variables (Large Samples):

(i) Standard error of mean when population standard deviation is known:

x = 
p

n



Where,


p

= Standard deviation of population

n = Number of items in the sample

Note: This formula is used even when n is 30 or less.
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(ii) Standard error of mean population standard deviation is unknown:

x = 
s

n



Where,


2

= Standard deviation of the sample and is worked out as under


s

= 
2( )

1
iX X

n

 


n = Number of items in the sample

(iii) Standard error of standard deviation when population standard deviation is
known:

s
 = 

2
p

n



(iv) Standard error of standard deviation when population standard deviation is
unknown:

s
 = 

2
s

n



s = 
2( )

1
iX X

n

 


Where,

n = Number of items in the sample.

(v) Standard error of the coefficient of simple correlation:


r

= 
21 r

n



Where,
r = Coefficient of simple correlation
n = Number of items in the sample

(c) When Two Samples are Drawn from the Same Population:

1 2X X = 
2

1 2

1 1
p n n

 
  

 
(If 

p
 is not known, sample standard deviation for combined samples

(
s12

) may be substituted).

(d) When Two Samples are Drawn from Different Populations:

1 2X X = 
1 2

2 2

1 2

( ) ( )p p

n n

 


(If 
p1

 and 
p2 

are not known, then in their places 
s1

 and 
s2 

respectively,
may be substituted.)
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(e) In Case of Sampling of Variables (Small Samples):

(i) Standard error of mean when 
p
 is unknown:

1,2s = 
1 2

2 2 2 2
1 2 1 1 1,2 2 2 1,2

1 2

( ) ( ) ( ) ( )s sn n n X X n X X

n n

      



Where, 1,2X = 
1 1 2 2

1 2

( ) ( )n X n X

n n




Notes: 1. All the above formulae apply only for infinite population. In cse the population is
finte, sampling is done without replacement and the sample size is more than 5 per cent of
the population, the finite population multiplier must be used in the S.E formulae. For example,
SE

x
 for finite population will go as given below:

XSE = 
( )

( 1)
p N n

Nn

 




Cases in which the population is very large in relation to the size of the sample, the
finite population multiplier is close to one and has little effect on the calculation of
S.E. In such a case where the sampling fraction is less than 0.05, the finite population
multiplier is not generally used.

X = 

2( )

1
i

s

X X

n
n n

 
 

2. Standard error of difference between two sample means when 
p 
is unknown

1 2X X = 
2 2

1 1 2 2

1 2 1 2

( ) ( ) 1 1

2
i iX X X X

n n n n

   
 

 

Check Your Progress

3. What is a sampling design?

4. What are the essential components of a good sample?

2.4 TECHNIQUES OF DATA COLLECTION

Though a reference to these two data types may appear a little out of context here,
yet it is pertinent to distinguish between secondary and primary data even at this
juncture. The distinction between the two needs to be understood in the light of a
well-defined research investigation for which specific data are needed for analysis.
As the required data may be drawn, compiled or collected from different sources,
a correct identification of the source(s) becomes important.

Data sources could be seen as of two types, viz., secondary and primary. A
data source is secondary if it already contains the needed data in one form or the
other. A primary data source is invariably a sample or a population survey,
undertaken solely with a view to collecting the needed data when the same are not
available from an existing data source.
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Thus, depending on the broad classification of possible data sources as
being primary or secondary, statistical data may be distinguished as secondary
data and primary data. Thus, the two can be defined as under:

i. Secondary data are secondary in the sense that they already exist in
some form—published or unpublished—in an identifiable secondary
source. They are, generally, available from published source(s), though
not necessarily in the form actually required.

ii. Primary data, on the contrary, are those that do not already exist in
any form, and thus have to be collected for the first time from the
primary source(s). By their very nature, these data require fresh and
first-time collection covering the whole population or a sample drawn
from it.

The major tools of primary data collection are questionnaire, schedule
method, obseveation and interview.

Let us discuss the methods of primary data collection.

2.4.1 Observation

Observations have led to some of the most important scientific discoveries in
human history. Charles Darwin used his observations of animal and marine life at
the Galapagos Islands to formulate his theory of evolution which he described in
On the Origin of Species. Today, social scientists, natural scientists, engineers,
computer scientists, educational researchers and many others use observation as
a primary research method.

The kind of observations one makes depends on the subject being
researched. Traffic or parking patterns on a campus can be observed to ascertain
what kind of improvements can be made. Clouds, plants or other natural
phenomena can be observed as can people, though in the case of the latter, one
may often have to ask for permission so as to not violate any privacy issue.

Observation may be defined as ‘a process in which one or more persons
monitor some real-life situation and record pertinent occurrences’. It is used
to evaluate the overt behaviour of the individual in controlled and uncontrolled
situations.

According to Marie Jahoda: ‘Observation method is a scientific technique
to the extent that it (a) serves a formulated research purpose, (b) is planned
systematically rather than occurring haphazardly, (c) is systematically recorded
and related to more general propositions than presented as a set of interesting
curious, and (d) is subjected to checks and controls with respect to validity,
reliability, and precision much as is all other scientific evidence.’

According to Good and Hatt: ‘Observation may take many forms and is at
once the most primitive and the most modern of research techniques. It includes
the most casual, uncontrolled experiences as well as the most exact film records
of laboratory experimentation.’
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Types of Observation

Observation can be of  the following types:

1. Participant observation: In the process of ‘participant observation’, the
observer becomes more or less one of the group members and may actually
participate in some activity or the other of the group. The observer may
play any one of the several roles in observation, with varying degrees of
participation, as a visitor, an attentive listener, an eager learner or as a
participant observer.

2. Non-participant observation: In the process of ‘non-participant
observation’, the observer takes a position where his/her presence is not
felt by the group. He/She may follow the behaviour of an individual or
characteristics of one or more groups closely. In this type of observation, a
one-way ‘vision screen’ permits the observer to see the subject but prevents
the subject from seeing the observer.

Observation may also be classified into the following categories:
 Natural observation: Natural observation involves observing the

behaviour in a normal setting and in this type of observation, no efforts
are made to bring any type of change in the behaviour of the observed.
Improvement in the collection of information can be done with the
help of natural observation.

 Subjective and objective observation: All observations consist of
two main components, the subject and the object. The subject refers
to the observer, whereas the object refers to the activity or any type
of operation that is being observed. Subjective observation involves
the observation of one’s own immediate experience, whereas the
observation involving an observer as an entity apart from the thing
being observed is referred to as ‘objective observation’. Objective
observation is also known as ‘retrospection’.

 Direct and indirect observation: With the help of the direct method
of observation, one comes to know how the observer is physically
present, in which type of situation is he/she present and then this type
of observation monitors what takes place. Indirect method of
observation involves studies of mechanical recording or recording by
some other means like photographic or electronic. Direct observation
is relatively straightforward as compared to indirect observation.

 Structured and unstructured observation: Structured observation
works according to a plan and involves specific information of the
units that are to be observed and also about the information that is to
be recorded. The operations that are to be observed and the various
features that are to be noted or recorded are decided well in advance.
Such observations involve the use of special instruments for the purpose
of data collection that are also structured in nature. But in the case of
unstructured observation, its basics are diametrically against the
structured observation. In such observations, the observer has the
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freedom to note down what he/she feels is correct and unlike point of
study. This approach of observation is very suitable for exploratory
research.

 Controlled and non-controlled observation: Controlled
observations are the observations made under the influence of some
external forces. Such observations rarely lead to improvement in the
precision of the research results. However, these observations can be
very effective if these are made to work in coordination with mechanical
synchronizing devices, film recordings, etc. Non-controlled
observations are made in the natural environment, and unlike to the
controlled observation, these observations involve no influence or
guidance of any type of external force.

Recording Techniques of Observation

Many different techniques may be employed to study and document a subject’s
behaviour. The data collection techniques are all accurate but may be suitable for
different purposes. While certain methods help gather detailed descriptions of
behaviour, certain others facilitate documenting behaviour promptly with bare
minimum description.

 Anecdotal records: Anecdotal records refer to a few sentences jotted
down in a notebook. These sentences pertain to what the subject is engaged
in at a particular moment. Only those behaviours that can be seen or heard
and that can be counted are documented while creating an anecdotal record.

 Narrative description: Narrative description is also known as running
behaviour record and specimen record, and is a formal method of
observation. When following this technique, one is supposed to record
continuously and in as much detail as possible,like what the subject is doing
and saying when alone or when interacting with other people. In its
methodology, it is similar to anecdotal record but is definitely more detailed.
The researcher studies the context setting, the behaviour patterns, and the
order in which they take place. The main aim of this technique is to gain an
objective description of a subject’s behaviour without conjecture, analysis,
or assessment.

 Checklists: Checklists are usually standardized forms which list specific
skills and behaviours based on standard levels or are specifically compiled
by the researcher for a particular research study.

 Interviewing: In this observation technique, the researching team tries to
identify the feelings and beliefs of the subjects, that are not visible through
simple observation. During the process of interviewing, everything that the
subject says must be recorded exactly as it is. The interviewer should avoid
any kind of editing of the interview subscript.

 Time sampling: This method is distinct from others in two ways—it
monitors and keeps an account of a few chosen samples of subject’s
behaviour, and is carried out only during prearranged periods of time. When
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a behaviour pattern is seen during the specified time interval, it is recorded.
This technique therefore helps to gather representative examples of behaviour.

 Frequency counts: In some cases, a researcher may be more interested in
studying the frequency of an occurrence or behaviour or another pattern,
such as how often a consumer buys a particular product or how often an
individual started a conversation with a colleague. To get this data, the
researcher will have to keep a count of the frequency of the particular
behaviour and study how long the behaviour lasts. This is usually done by
simply marking an occurrence on a chart each time the behaviour is repeated.

 Event sampling: This technique is focused on observing specific behaviours
or events in a subject’s behaviour pattern. However, it does not take into
account the frequency or the length of the recording interval.

Advantages and Disadvantages of Observation
The advantages of observation are as follows:

 The observer through participant observation is able to participate in the
group, he has access to a vast body of information.

 The observer is able to give a context to the behaviour displayed by the
members of the group, which is far better than the information received
through a questionnaire and interview.

 The observer through the method of observation gains information as to
what the members of a group actually do rather than what they say, which is
considered a more credible information about the behaviour.

 The observation method like participant observation used by ethnographers
takes a long period of time. This allows the researcher to dig deeper and
uncover varied deep rooted aspects related to the research question.

 Observation is far more flexible than other methods of data collection as it
is not rigid and based strictly on a set and pre-defined questions. The
researcher has the freedom to be more open minded.

The disadvantages of observation are as follows:

 It is very difficult to establish the validity of observations.

 Many items of observation cannot be defined.

 The problem of subjectivity is involved.

 Observation may give undue stress to aspects of limited significance simply
because they can be recorded easily, accurately and objectively.

 Various observers observing the same event may concentrate on different
aspects of a situation.

 The observers have little control over the physical situation.

 There are certain situations which observers are not allowed to observe,
and are expected to produce an accurate account.

 It may not be feasible to classify all the events to be observed.
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 Observation is a slow and laborious process.

 There may be lack of agreement among the observers.

 The data to be observed may be unmanageable.

 Observation needs competent observers and it may be difficult to find them.

 Observation is a costly affair. It involves lot of expenses on travelling, staying
at the places where the events are taking place and purchasing sophisticated
equipment to help in observation.

Characteristics of Observation for Research

The characteristics of observation for research are as follows:

 Observation schedule should be specific.

 The steps should be systematic.

 It should be quantitative.

 It should be recorded immediately.

 It should be made by experts.

 Schedule should be scientific. We should be able to check and substantiate
the results.

Jennifer Symonds gives a list of nine essential characteristics of good
observation, which are as follows:

 Good eyesight

 Alertness

 Ability to estimate

 Ability to discriminate

 Good physical condition

 An immediate record

 Good perception

 Freedom from preconceptions

 Emotional disinterest

Planning Administration Aspect of Observation

This includes the following:

 Securing an appropriate group of persons to observe

 Deciding and arranging any special conditions for the group

 Determining the length of each observation period, the interval between
periods and the number of periods
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Points to be Considered while Defining the Activities

These are as follows:

 Inclusion of those activities which are true representatives of the general
category  one is studying

 Defining those activities very carefully

While arranging for the record, the following points should receive attention:

 Deciding the form for recording so as to make note-making easy and
rapid

 Deciding the use of appropriate symbols, abbreviations and some use of
shorthand

One can train oneself by:

 Training oneself to observe others as perception improves with practice

 Studying manuals that list observation techniques

Planning Effective Observation

This includes the following:

 Sampling to be observed should be adequate; appropriate group of subjects
should be there

 Units of behaviour should be defined as accurately as possible

 Method of recording should be simplified

 Detailed instructions may be given to observers to eliminate the difference
in the perspectives of observers

 Too many variables may not be observed simultaneously

 Excessively long periods of observation without interspersed rest periods
should be avoided

 Observers should be fully trained

 Observers should be well equipped

 Conditions of observation should remain constant

 Number of observations should be adequate

 Records of observation must be comprehensive

 Length of each observation period, interval between periods, and number
of periods should be clearly stated

 Interpretations should be carefully made

2.4.2 Questionnaire Tools

A questionnaire is ‘a tool for research, comprising a list of questions whose answers
provide information about the target group, individual or event’. Although they are
often designed for statistical analysis of the responses, this is not always the case.
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This method was the invention of Sir Francis Galton. Questionnaire is used when
factual information is desired. When opinion rather than facts are desired, an
opinionative or attitude scale is used. Of course, these two purposes can be
combined into one form that is usually referred to as ‘questionnaire’.

Questionnaire may be regarded as a form of interview on paper. The
procedure for the construction of a questionnaire follows a pattern similar to that
of the interview schedule. However, because the questionnaire is impersonal, it is
all the more important to take care of its construction.

A questionnaire is a list of questions arranged in a specific way or randomly,
generally in print or typed and having spaces for recording answers to the questions.
It is a form which is prepared and distributed for the purpose of securing responses.
Thus, a questionnaire relies heavily on the validity of the verbal reports.

According to Goode and Hatt, ‘in general, the word questionnaire refers to
a device for securing answers to questions by using a form which the respondent
fills himself.’

Barr, Davis and Johnson define questionnaire as, ‘questionnaire is a
systematic compilation of questions that are submitted to a sampling of population
from which information is desired’ and Lundberg says, ‘fundamentally, questionnaire
is a set of stimuli to which literate people are exposed in order to observe their
verbal behaviour under these stimuli.’

Types of Questionnaire

Figure 2.2 depicts the types of questionnaires that are used by researchers.
 

 

Questionnaire 

Closed form Open form Pictorial 

Mailed Personally administered 

Individual 

In groups 

In print 

Projected 

Fig. 2.2 Types of Questionnaires

Commonly used questionnaires are:
1. Closed form: Questionnaire that calls for short, check-mark responses

are known as closed form type or restricted type. They have highly
structured answers like mark a ‘yes’ or ‘no’, write a short response
or check an item from a list of suggested responses. For certain types
of information, the closed form questionnaire is entirely satisfactory. It
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is easy to fill out, takes little time, keeps the respondent on the subject,
is relatively objective and is fairly easy to tabulate and analyse.
These types of questionnaires are very suitable for research purposes.
However, construction of such a type of questionnaire requires a lot
of labour and thought. It is generally lengthy as all possible alternative
answers are given under each question.

2. Open form: The open form or unrestricted questionnaire requires the
respondent to answer the question in their own words. The responses
have greater depth as the respondents have to give reasons for their
choices. The drawback of this type of questionnaire is that not many
people take the time to fill these out as they are more time consuming
and require more effort, and it is also more difficult to analyse the
information obtained.
No alternative or plausible answers are provided. The open form
questionnaire is good for depth studies and gives freedom to the
respondents to answer the questions without any restriction.
Limitations of open questionnaire are as follows:

 Difficult to fill out

 Respondents may never be aware of all the possible answers

 Takes longer to fill

 Returns are often few

 Information is too unwieldy and unstructured, and hence difficult
to analyse, tabulate and interpret

Some investigators combine the approaches and the questionnaires
carry both the closed and open form items. In the close ended
questions, the last alternative is kept open for the respondents to
provide their optimum response.

3. Pictorial form: Pictorial questionnaires contain drawings, photographs
or other such material rather than written statements and the
respondents are to choose answers in terms of the pictorial material.
Instructions or directions can be given orally. This form is useful in
working with illiterate persons, young children and persons who do
not know a specific language. It keeps up the interest of the respondent
and decreases subjects’ resistance to answer.

Questionnaire Administration Modes
The main modes of questionnaire administration are as follows:

 Through mail: Mailed questionnaires are the most widely used and also
perhaps the most criticized tool of research. They have been referred to as
a ‘lazy person’s way of gaining information’. The mailed questionnaire has a
written and signed request as a covering letter and is accompanied by a
self-addressed, written and stamped envelope for the return by post. The
method of mailing out the questionnaire is less expensive in terms of time,



Research Methodology

NOTES

Self - Learning
94 Material

funds required; it provides freedom to the respondent to work at his/her
own convenience and enables coverage of a large population.

 Personal contact/face-to-face: Personally administered questionnaires
both in individual and group situations are helpful in some cases and have
the following advantages over the mailed questionnaire: (i) the investigator
can establish a rapport with the respondents; (ii) the purpose of the
questionnaire can be explained; (iii) the meaning of the difficult terms and
items can be explained to the respondents; (iv) group administration when
the respondents are available at one place is more economical in time and
expense; (v) the proportion of non-response is cut down to almost zero;
and (vi) the proportion of usable responses becomes larger. However, it is
more difficult to obtain respondents in groups and may involve administrative
permission which may not be forthcoming.

 Computerized questionnaire: It is a mode of questionnaire administration
where the questions need to be answered on the computer.

 Adaptive computerized questionnaire: It is a mode of questionnaire
administration presented on the computer where the next questions are
adjusted automatically according to the responses given as the computer is
able to gauge the respondent’s ability or traits.

Appropriateness of Questionnaire

The qualities and features which make questionnaires an effective instrument of
research and help to elicit maximum information are discussed below:

 Type of information required: The usefulness and effectiveness of a
questionnaire is determined by the kind of information sought. Not every
type of questionnaire can be elicited through it. A questionnaire which will
consume more than 10–20 minutes is unlikely to get good response. Also,
the questions should be explicit and capable of clear-cut replies.

 Type of respondent reached: A good deal depends upon the types of
respondents covered by the questionnaire. All types of individuals cannot be
good respondents. Only literate and socially conscious individuals would give
any consideration to a questionnaire. Also, the respondent must be competent
to answer the kind of questions contained in a particular questionnaire.

 Accessibility of respondents: Questionnaires sent by e-mail can help to
survey the opinion of the people living in far-flung places.

 Precision of the hypothesis: Appropriateness of the questionnaire also
depends upon how realistic is the hypothesis in the mind of the researcher.
The researcher must frame questions in such a manner that they elicit
responses needed to verify the hypothesis.

Types of Questions

There are many types of questions that can be asked, but the way to get to the
correct answer is to know which is the right question. It requires  knowledge and
expertise to design the correct type of questionnaire.
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The following is a list of the different types of questions which can be included
in a questionnaire design:

 Open format questions: Open format questions are those which give
the respondent a chance to communicate their individual opinions. There
are no set answers to choose from. Responses from open format
questionnaires are insightful and even unexpected. Qualitative questions
are an example of open format questions. An ideal questionnaire is one
which ends with an open format question giving the respondents the
chance to state their opinion or ask for their suggestions.
Example: State your opinion about the reservation system.
A respondent’s answer to an open-ended question is coded into a
response scale afterwards. An example of an open-ended question is a
question where the person being tested has to complete a sentence
(sentence completion item).

 Closed format questions: Multiple choice questions are the best
example of closed format questions. Closed format questions generate
responses that can be statistics or percentages in nature. Preliminary
analysis can also be performed with ease. Closed format questions have
the added advantage of being able to monitor opinions over a period of
time as they can be put to different groups at different intervals.

 Leading questions: These types of questions force the audience to
give a particular type of answer.
For example, asking a question with answer options: fair, good, excellent
superb.

 Likert questions: Likert questions can help you ascertain how strongly
your respondent agrees with a particular statement. Likert questions
can also help to assess liking and disliking.
Example: How often do you see beggars at the traffic light?

 Rating scale questions: In rating scale questions, the respondent is
asked to rate a particular issue on a scale that may range from poor to
good. Rating scale questions usually have an even number of choices,
so that respondents are not given the choice of a middle option.
For example, questions with answers options: good, fair, poor or very
poor.

Questions to be Avoided during Preparation of a Questionnaire

The following questions should be avoided when preparing a questionnaire:

 Embarrassing questions: Embarrassing questions are those that ask
respondents about their personal and private life. Embarrassing questions
are mostly avoided.

 Positive/Negative connotation questions: While defining a question,
strong negative or positive overtones must be avoided. Depending on the
positive or negative association of our question, we will get different data.
Ideal questions should have neutral or subtle overtones.
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 Hypothetical questions: Hypothetical questions are questions that are
based on assumption and hope. An example of a hypothetical question
would be ‘If you were a director in the Tribal Affairs department, what
changes would you bring about?’ These types of questions force the
respondents to give their ideas on a particular subject. However, these
kinds of questions do not give consistent or clear data.

Steps for Preparing and Administering the Questionnaire

The steps involved in preparing and administering the questionnaire are as follows:

 Planning the questionnaire: One should get all the help possible in planning
and constructing the questionnaire. Other questionnaires should be studied
and items should be submitted for criticism to other members of the class or
faculty.

 Modifying questions: Items can be refined, revised or replaced by better
items. If a computer is not readily available for easily modifying questions
and rearranging the items, it is advisable to use a separate card or slip for
each item. This procedure also provides flexibility in arranging items in the
most appropriate psychological order before the instrument is finalized.

 Validity and reliability of questionnaire: Questionnaire designers rarely
deal with the degree of validity and reliability of their instrument. There are
ways to improve both validity and reliability of questionnaires. Basic to the
validity of a questionnaire is asking questions in the least ambiguous way.
The meaning of all terms must be clearly defined so that they have the same
meaning to all respondents. The panel of experts may rate the instrument in
terms of how effectively it samples significant aspects of content validity.
The reliability of the questionnaire may be tested by a second administration
of the instrument with a small sub-sample, comparing the responses with
those of the first. Reliability may also be estimated by comparing the
responses of an alternate form with the original.

 Try out or pilot testing: The questionnaire should be tried on a few friends
and acquaintances. What may seem perfectly clear to the researcher may
be confusing to the other person who does not have the frame of reference
that the researcher has gained from living with and thinking about an idea
over a long period. It is also a good idea to pilot test the instrument with a
small group of persons similar to those who will be used in the study. They
may reveal defects that can be corrected before the final form is printed.

 Information level of respondents: It is important that the questionnaire
be sent only to those who possess the desired information and are likely to
be sufficiently interested to respond objectively and conscientiously. A
preliminary card asking whether the individual would respond is
recommended by some research authorities.

 Getting permission: If the questionnaire is to be used in a public school,
it is essential that approval for the project is secured from the Principal.
Students should be informed that participation is voluntary. If the desired
information is delicate or intimate in nature, the possibility of providing for
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anonymous responses should be considered. The anonymous instrument is
most likely to produce objective and honest responses.

 Cover letter: A courteous, carefully constructed cover letter should be
included to explain the purpose of the study. The cover letter should assure
the respondent that all information will be held in strict confidence. The
letter should promise some sort of inducement to the respondent for
compliance with the request. In educational circles, a summary of
questionnaire results is considered an appropriate reward, a promise that
should be scrupulously honoured after the study has been completed.

 Follow-up procedures: Recipients are often slow to return completed
questionnaires. To increase the numbers of returns, a vigorous follow-up
procedure may be necessary. A courteous postcard reminding the recipient
may bring in some additional responds. A further step in follow-up may
involve a personal letter or reminder. In extreme cases, it may be appropriate
to send the copy of questionnaire with a follow-up letter.

 Analysing and interpreting questionnaire responder: Data obtained
by the questionnaire is generally achieved through calculation and counting.
The total is converted into proportion or percentages. Calculation of
contingency coefficient of correlation is often made in order to suggest
probability of relation among data. Computation of chi-square statistics in it
is also advisable.

Improving the Validity of a Questionnaire

The validity of the information collected through a questionnaire can be improved
by using the following techniques:

 The questions should be relevant to the subject or problem.

 The questions should be perfectly clear and unambiguous.

 The questions should be retroactive and not repulsive.

 Check whether the information has been collected from a reasonably good
proportion of respondents.

 The information should show a reasonable range of variety.

 The information should be consistent with what is already known or is
expected.

 Use another external criterion like consultation of documents or interview
with a small group of respondents to cross check the truthfulness of the
information given through the questionnaire.

The question sequence should be the following:

 Questions should flow logically from one to the next.

 The researcher must make sure that the answer to a specific question is not
prejudiced by earlier questions.

 Questions should flow from the more general to the more specific.

 Questions should follow an order which starts from the least sensitive to the
most sensitive.
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 Questions should flow from factual and behavioural questions to attitudinal
and opinion questions.

 Questions should flow from unaided to aided questions.

The three stages theory (also known as the sandwich theory) should be
applied when sequencing questions. The order to be followed should be
first, screening and rapport questions; second, the product specific questions;
and third, demographic questions.

Questionnaire Construction Issues

The following problems are faced by a researcher while constructing a
questionnaire.

 It is very important to know exactly how you are going to use the information
received from the research conducted. If the research or information cannot
be implemented or acted upon, then the research would just have been a
waste of time, money and effort.

 Clear parameters regarding the research’s aims and scope should be drawn
before starting the research. This would include the questionnaire’s time
frame, budget, manpower, intrusion and privacy.

 The target audience selected will depend on how arbitrarily one has chosen
the respondents and what the selection criteria are.

 The framework of expected responses should be clearly defined so that the
responses received are not random.

 Only relevant questions should be included in the questionnaire as unrelated
questions are a burden on the researcher and respondent.

 If you have formed a hypothesis which you want to study then you will
know what questions need to be asked.

 The respondents’ background and education should not influence the way
they answer the questions.

 The type of scale, index, or typology to be used shall be determined.

 The questions asked (closed, multiple-choice, and open) should adhere to
the statistical data analysis techniques available and the goals of the study.

 Questions and prepared responses to choose from should not be biased. A
biased question or questionnaire influences the responses given.

 The order in which the questions are presented or asked is also important
as the earlier questions and their responses may influence the later ones.

 The language should be kept simple to avoid ambiguity. Ambiguous words
may cause misunderstanding, possibly invalidating questionnaire results.
Double negatives should also be avoided.

 Questions should address only one issue at a time so that the respondent is
not confused as to what response is required.

 The list of possible responses should be comprehensive so that respondents
should not find themselves without a suitable response. A solution to this
would be to add the category of ‘other’in the options.
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 Categories in the questionnaire should be kept separate. For example, in
both the ‘married’ category and the ‘single’ category—there may be a need
for separate questions on marital status and living situation.

 Writing style should be informal yet to the point and suitable for the target
audience.

 Personal questions about age, income, marital status, etc., should be placed
at the end of the survey so that even if the respondent is hesitant to give out
personal information, they would still have answered the other questions.

 Questions which try to trick the respondent may end in inaccurate responses.

 Presentation which is pleasing to the eye with the use of colours and images
can end up distracting the respondent.

 Numbering the questions would be helpful.

 Whoever administers the questionnaire, be it research staff, volunteers or
whether self-administered by the respondents, it should have clear, detailed
instructions.

Factors Affecting Reliability of Answers

Factors affecting reliability of answers are as follows:

 Confusing questions: If the questions are not easily understood or they
are capable of being interpreted in more than one way, the answers might
be unreliable because the answer may be the result of misinterpretation of
the questions not intended by the researcher.

 Prejudice regarding sample: The responses received from the sample
may not be true representations of the sample.

 Lack of coverage to illiterates: This method is inapplicable to illiterates
and semi-illiterates as they will be unable to read the questions.

 Response selectivity: The respondents of a questionnaire may belong to
a selected group. Therefore, the conclusions lack the kind of objectivity
and representativeness essential for its validity.

Importance and Limitations of Questionnaire Method

As a matter of fact, this method can be applied in a very narrow field. It can be
used only if the respondents are educated and willing to cooperate. However, it is
still widely used, owing to the following merits:

 Economical: The questionnaire requires paper, printing and postage only.
There is no need to visit the respondents personally or continue the study
over a long period.

 Time saving: Besides saving money, the questionnaire also saves time.
Data can be collected from a large number of people within a small time
frame.

 Most reliable in special cases: It is a perfect technique of research in
some cases.
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 Research in wide area: Mailed questionnaire comes very handy if the
sample comprises people living at great distances.

 Suitable in specific type of responses: The information about certain
problems can be best obtained through the questionnaire method.

Limitations of the Questionnaire Method

Like all other methods, the questionnaire is also limited in value and application.
This means that it cannot be used in every situation and that its conclusions are not
always reliable. Key limitations of the method are as follows:

 Limited response: As noted earlier, this method cannot be used with
illiterate or semi-illiterate groups. The number of persons who cooperate
and respond to the questionnaire is very small.

 Lack of personal contact: There is very little scope of personal contact in
this method. In the absence of personal contact, very little can be done to
persuade the respondents to fill up the questionnaire.

 Useless in-depth problems: If a problem requires deep and long study, it
is obvious that it cannot be studied by the questionnaire method.

 Possibility of wrong answers: A respondent may not really understand a
question or may give the answer in a casual manner. In both cases, there is
a strong likelihood of misleading information being given.

 Illegibility: Some persons write so badly that it is difficult to read their
handwriting.

 Incomplete response: There are people who give answers which are so
brief that the full meaning is incomprehensible.

2.4.3 Schedules

A schedule is a questionnaire containing a set of questions that are required to be
answered to collect data about a particular item. A schedule is generally used in a
face-to-face situation. The following are the objectives for which a schedule is
created:

 It is created for a definite item of inquiry. A schedule sets the boundaries for
the subject under study.

 It acts as an aid to memorize the information being collected by the
interviewer from various respondents. It helps to avoid being confused while
analysing and tabulating the data.

 It helps in tabulating and analysing the data in a systematic and standardized
manner.

Characteristics of a Good Schedule

The essential characteristics of a good schedule are as follows:

 The information or questions included in the schedule should be accurate
and should enable the respondent to understand properly the context in
which the questions are being asked.
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 The schedule should be pre-arranged and structured in such a manner that
the information gathered or collected should be accurate and tenable. For
this, the following points must be considered:

o The size of the schedule should be accurate.

o The questions in the schedule should be understandable and definite.

o The questions should not contain any biased evaluation.

o All the questions of the schedule should be properly interlinked.

o The information gathered should be organized in a table so that it can be
easily used for statistical analysis.

Suitability of the Schedule Method

The schedule method is mostly applied in the following situations:

 When the field of investigation is wide and dispersed

 When the researcher requires quick results at lesser cost

 When the respondents are well-trained and educated

Types of Schedules

There are five types of schedules, which are as follows:

 Observation schedule: This schedule is used to observe all the activities
and record the responses of the respondents under some predefined
conditions. The main idea behind examining the activities is to verify the
required information.

 Rating schedule: It is used to measure and rate the thoughts, preferences,
self-consciousness, perceptions and other similar characteristics of the
respondent.

 Document schedule: It is used for collecting important data and preparing
a source list. This schedule is mostly used to attain data from autobiographies,
diaries or government records regarding written facts and case histories.

 Institution survey schedule: It is used for studying the problems of
institutions.

 Interview schedule: It is used to ask the interviewee questions and record
the responses in the space provided in the questionnaire itself.

Merits and Demerits of the Schedule Method

The merits of the schedule method are as follows:

 In this method, the researcher is always there to help the respondents. So,
the response rate is high as compared to other methods of data collection.

 The presence of the researcher not only removes doubts present in the
mind of the respondent, but also avoids false replies from the respondent
due to fear of cross-checking.

 In this method, there is personal contact between the researcher and the
respondent. Thus, the data can be collected easily and can also be relied
upon.
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 This method helps to better understand the personality, living conditions
and values of the respondents.

 It is easy for the researcher to detect and rectify defects in the schedule
during sampling.

Demerits of the Schedule Method

The limitations of this method are as follows:

 It is a costly and time-consuming method.

 It requires well-trained and experienced field workers for conducting
interviews of the respondents.

 Sometimes, the respondent may not be able to speak out due to the physical
presence of the researcher.

 If the field of research is dispersed, it becomes difficult to organize the
various activities of the research.

Organization of the Schedule

The schedule is prepared by performing the following steps:

 Selection of respondents: Usually, the sampling method is used for the
selection of respondents. The sample should be representative of the
respondents and should contain all the relevant information about the
respondents.

 Selection and training of field workers: Since the field workers interview
the respondents and collect the required data, this should be done carefully
and proper training should be provided to them.

 Conducting interviews: For a successful interview and correct results,
the following points must be kept in mind:

o Follow correct approach: The field worker should go to the respondent
with the correct approach so that the respondent can clearly understand
the purpose of the interview.

o Generating accurate responses: For proper and accurate response
from the respondents, the respondents should not be misunderstood in
their perspective and context.

Difference between Questionnaire and Schedule

When you work with questionnaires and schedules, you will observe that there
are several similarities between the two. However, there are prominent differences
also, which are as follows:

 A questionnaire is mostly sent by the interviewer to the interviewee by mail
and is filled by the interviewee, whereas a schedule is filled by the interviewer
at the time of interview.
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 Data collection through a questionnaire is cheaper as compared to a
schedule, as money is spent only in preparing the schedules and mailing
them. In the schedule method, extra money is spent on appointing
interviewers and imparting training to them.

 In the case of a questionnaire, response is generally low because many
people do not respond. On the other hand, response is high in the case of
schedules since the interviewer fills them at the time of the interview.

 The identity of the respondent is not always clear in the case of a
questionnaire, whereas in the case of schedules, the identity of the interviewee
or respondent is known.

 The questionnaire method is time consuming as the respondent may not
return the questionnaire in time. There is no such problem with the schedule
method because the schedule is filled at the time of the interview.

 The questionnaire method does not allow personal contact with the
respondent but the schedule method does.

 The questionnaire method is useful only if the respondent is literate, while in
the case of a schedule, it is not necessary for the interviewee to be literate.

 The risk of incomplete and incorrect information is more in a questionnaire,
while in a schedule, the information collected is complete and more accurate.

2.4.4 Interview

One of the main methods of data collection is conducting interviews. It takes place
as a two-way conversation between the researcher and the respondent, whereby
information is gathered by asking topic related questions.

We learn not only from the respondents’ responses but also his/her gestures,
facial expressions and pauses. Interviewing can be conducted either face-to-face
or over the telephone by skilled personnel by using a structured schedule or an
unstructured guide.

According to Rummel J. Francis: ‘The interview method of collecting data
requires the actual physical proximity of two or more persons, and generally requires
that all the normal channels of communication be open to their use. It is necessary
to see one another, to hear each other’s voices, to understand one another’s
language, and to use all that is psychologically inherent in physical proximity. It
usually entails a non-reciprocal relation between the individuals concerned. One
party desires to get information from another—one party interviews the other—
for a particular purpose.’

Theodore L. Torgerson has stated that the interview method of study extends
certain aspects of the observational technique.

Thus, the interview method permits the gathering of development data to
supplement the cross-sectional data obtained from observations. The interviewer
can probe into casual factors, determine attitudes, discover when the problem
started, enlist the interviewee in an analysis of his own problem and secure his
support of the therapy to be applied.
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Types of Interviews

The different types of interviews are as follows:

 Group interview: A proper setting for group interviews requires a group
of not more than 10 to 12 persons with some social, intellectual, and
educational homogeneity, which ensures effective participation by all. For a
full spontaneous participation of all, it is better to arrange a circular seating
arrangement.

 Diagnostic interview: Its purpose is to locate the possible causes of an
individual’s problems, getting information about his past history, family
relations and personal adjustment problem.

 Clinical interview: Such an interview follows after the diagnostic interview.
It is a means of introducing the patient to therapy.

 Research interview: Research interview is aimed at getting information
required by the investigator to test his/her hypothesis or solve his/her problems
of historical, experimental, survey or clinical type.

 Single interview or panel interviews: For the purpose of research, a
single interviewer is usually present. In case of selection and treatment
purposes, panel interviews are held.

 Directed interview: It is structured, includes questions of the closed type
and is conducted in a prepared manner.

 Non-directive interview: It includes questions of the open-ended form
and allows much freedom to the interviewee to talk freely about the problem
under-study.

 Focused interview: It aims at finding out the responses of individuals to
exact events or experiences rather than on general lines of enquiry.

 Depth interview: It is an intensive and searching kind of interview. It
emphasizes certain psychological and social factors relating to attitudes,
emotions or convictions.

It may be observed that on occasions several types are used to obtain the
needed information.

Other classifications of interviews are as follows:

 Intake interview, as the initial stage in clinic and guidance centres

 Brief talk contacts as in schools and recreation centres

 Single hour interview

 Clinical psychological interview, stressing psychotherapeutic counselling
and utilizing case history data and active participation by the counsellor
in the re-education of the client

 Psychiatric interviews, similar to psychological counselling, but varying
with the personality and philosophical orientation of the individual worker
and with the setting in which used

 Psychoanalytic interviews
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 Interview form of test

 Group interviews for selecting applicants for special course

 Research interview

Important Elements of Research Interview

The important elements of research interview are as follows:

1. Preparation for Research Interview

 Decide the category and number of persons that you would like to interview.

 Have a clear conception of the purpose and the information required.

 Prepare a clear outline, a schedule or a checklist of the best sequence of
questions that will systematically bring out the desired information.

 Decide the type of interview that you are going to use, i.e., structured or
non-structured interview.

 Have a well thought-out plan for recording responses.

 Fix up the time well in advance.

 Procure the tools to be used in recording responses.

2. Executing an Interview

 Be friendly and courteous and put the respondent at ease so that he talks
freely.

 Listen patiently to all opinions and never show surprise or disapproval to a
respondent’s answer.

 Assume an interested manner towards the respondent’s opinion, and as far
as possible do not divulge your own.

 Keep the direction of the interview in your own hands and avoid irrelevant
conversation and try to keep the respondent on track.

 Repeat your questions slowly and with proper emphasis in case respondent
shows signs of failing to understand a particular question.

3. Obtaining the Response

Perhaps the most difficult part of the job of an interviewer is to obtain a specific,
complete response. People can often be evasive and answer ‘do not know’ if they
do not want to make an effort of thinking. They can also misunderstand the question
and answer incorrectly in which case the interviewer would have to probe more
deeply.

An interviewer should be skilled in the technique as only then can the
interviewer gauge whether the answers are incomplete or non-specific. Each
interviewer must fully understand the motive behind asking particular questions
and whether the answer is giving the information required. The interviewer should
form the habit of asking himself/herself, ‘Does that completely answer the question
that I just asked?’
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Throughout the interview, the interviewer must be extremely careful as to
not suggest a possible reply. The interviewer should always content himself with
mere repetition (if the question is not understood to answer).

4. Reporting the Response

There are two chief means of recording opinion during an interview. If the question
is preceded, the interviewer only needs check a box or circle or code, or otherwise
indicate which code comes closest to the respondent’s opinion. If the question is
not preceded, the interviewer is expected to record the response verbatim.

The following points may be kept in view in this respect:

 Quote the respondents directly, just as if the interviewers were newspaper
reporters taking down the statement of an important official without
paraphrasing the reply, summarizing it in the interviewer’s own words,
‘polishing up’ any slang or correcting bad grammar that distorts the
respondent’s meaning and emphasis.

 Ask the respondent to wait until the interviewer gets down ‘that last thought’.

 Do not write as soon as you have asked the question and do not write
while the respondent talks. Wait until the response is completed.

 Use common abbreviations.

 Do not record and evaluate the responses simultaneously.

5. Closing the Interview

It should be accompanied by an expression of thanks giving recognition to the
respondent’s generosity in sparing time and effort.

6. Use of Tape Recorder in Interview

 It reduces the tendency of the interviewer to make an unconscious selection
of data favouring the interviewer’s biases.

 The tape recorded data can be played more than once, and thus it permits
a thorough study of the data.

 Tape recorder speeds up the interview process.

 Tape recorder permits the recording of some gestures.

 The tape recorder permits the interviewer to devote full attention to the
respondent.

 No verbal productions are lost in a tape recorded interview.

 Other things being equal, the interviewer who uses a tape recorder is able
to obtain more interviews during a given time period than an interviewer
who takes notes or attempts to reconstruct the interview from memory
after the interview has been completed.

Indifferent Attitude of the Respondent and the Role of the Research
Worker

It is observed that the research worker is likely to encounter several problems
arising out of the apathy of the respondents. In such a situation, the following
points may be kept in view:
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 When the respondent is really busy and has no time, the field worker may
request for a more convenient time.

 When the respondent simply wants to avoid the interview and is not inclined
to be bothered about it, the field worker should try to explain to the
respondent the importance of the study, and how the respondent’s own
response is of material value in the case.

 When the respondent is afraid to give the interview as it affects his boss or
the party to which he belongs or any other cause which is likely to harm his
interest, the field worker must assure the respondent that absolute secrecy
would be maintained by the researcher and the organization.

 When the respondent does not hold a high opinion about the outcome of
such interviews in general, or has a poor opinion about the research
organization or institution conducting it, it is the duty of the research worker
at such times to explain to the respondent the importance of the problem,
and convince the respondent regarding the status of the research body.

 When the respondent is suspicious and he thinks that the enquiry is either
from the income tax department or some other secret agency, at such times
he may generally ask such questions. Who are you? Who told you our
name? Have you interviewed the neighbour? etc. The research worker should
try to eliminate the respondent suspicion. A letter of authority, the letter
head or the seal of the research body would prove to be useful on such
occasions.

 When the respondent is unsocial or otherwise confined to his own family
(such a tendency is mostly found in the case of newly married couples), the
research worker at such times will try to create the respondent’s interest in
the subject of investigation.

 When the respondent is too haughty and thinks it below his dignity to grant
an interview to petty research workers, the investigator should get a letter
of introduction from an influential person.

Advantages and Disadvantages of Interview Method

The advantages of the interview method over other techniques are as follows:

 A well-trained interviewer can obtain more data and greater clarity by altering
the interview situation. This cannot be done in a questionnaire.

 An interview permits the research worker to follow-up leads as contrasted
with the questionnaire.

 Questionnaires are often shallow and they fail to dig deeply enough to provide
a true picture of opinions and feelings. The interview situation usually permits
much greater depth.

 It is possible for a skilled interviewer to obtain significant information through
motivating the subject and maintaining rapport, other methods do not permit
such a situation.

 The respondents when interviewed may reveal information of a confidential
nature which they would not like to record in a questionnaire.
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 Interview technique can be used in the case of children and illiterate persons
who cannot express themselves in writing. This is not possible in a
questionnaire.

 The percentage of response is much higher than in case of a mailed
questionnaire.

 The field worker is personally present to remove any doubt or suspicion
regarding the nature of enquiry or meaning of any question or term used.
The answers are, therefore, not biased because of any misunderstanding.

 The field worker may create a friendly atmosphere for proper response.
The field worker may start a discussion, and develop the interest of the
respondent before showing the schedule. A right atmosphere is very
conducive for getting correct replies.

 The interviewee may disclose personal and confidential information which
the interviewee would not ordinarily place in writing on paper. The interviewee
may need the stimulation of personal contacts in order to be drawn out.

 The interview enables the investigator to follow-up leads and to take
advantage of small clues, in dealing with complex topics and questions.

 The interview permits an exchange of ideas and information. It permits ‘give
and take’.

 It is useful in the case of some categories of persons. The interview enables
the interviewee to deal with young children, illiterates and those with limited
intelligence or who’s state of mind is not quite normal.

 Interviews are also used for pupil counselling, for selection of candidates
for instructional purposes, for employment, for psychiatric work, etc.

 The respondent does not feel tired or bored. Supplementary questions may
be put to enliven the whole discussion.

 The difficulties of bad handwriting of the respondent, use of pencil, etc., are
also avoided as every schedule is filled in by the interviewer.

 A probe into life pattern is possible. The personal contact with the respondent
enables the field worker to probe more deeply into the character, living
conditions and general life pattern of the respondent. These factors have a
great bearing in understanding the background of any reply.

 The information gathered through interviews has been found to be fairly
reliable.

 It is possible for the interviewer to probe into attitudes, discover the origin
of the problem, etc.

 Interview technique is very close to the teacher. It is generally accepted that
no research technique is as close to the teacher’s work as the interview.

 Sometimes interviews can be held at suitable intervals to trace the
development of behaviour and attitudes.

 Interviews can be used for student counselling, occupational adjustment,
selection of candidates for educational courses, etc.
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 Interviews can be used for all kinds of research methods—normative,
historical, experimental, case studies and clinical studies.

 Interview techniques provide scope for cross questioning.

 This technique allows the interviewer to remain in command of the situation
throughout the investigation.

 Through the respondent’s incidental comments, facial expression, bodily
movements, gestures, etc., an interviewer can acquire information that could
not be obtained easily by other means.

 Cross questioning by the interviewer can enable him/her to judge the sincerity,
frankness and insight of the interviewee.

Disadvantages of Interview Method

The method of interview, in spite of its numerous advantages has the following
limitations:

 Very costly: It is a very costly affair. The cost per case is much higher in
this method than in case of mailed questionnaires. Generally speaking, the
cost per questionnaire is much less than the cost per interview. A large
number of field workers may have to be engaged and trained in the work of
collection of data. All this entails a lot of expenditure and a research worker
with limited financial means finds it very difficult to adopt this method.

 Biased information: The presence of the field worker while encouraging
the respondent to reply, may also introduce a source of bias in the interview.
At times the opinion of the respondent is influenced by the field worker and
his replies may not be based on what he thinks to be correct but what he
thinks the investigator wants.

 Time consuming: It is a time consuming technique as there is no guarantee
how much time each interview can take, since the questions have to be
explained, interviewees have to assured and the information extracted.

 Expertness required: It requires a high level of expertise to extract
information from the interviewee who may be hesitant to part with this
knowledge.

Among the important qualities to be possessed by an interviewer are
objectivity, insight and sensitivity.

Check Your Progress

5. Name the methods of primary data collection.

6. List the characteristics of observation for research.

7. What are the kinds of questions to be avoided during the preparation of
a questionnaire?

8. What is the purpose of diagnostic interview?
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2.5 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Critics feel that the case study method is not reliable enough for establishing
a rule or principle as it portrays only a minuscule population which forms
not even a part of the entire population. Some feel that this method is only
a reliable exploratory tool. Literature supports reports of carefully planned
and crafted studies of the case study method.

2. Content analysis is a very useful technique when one has a large quantity of
text as data and it needs to be structured in order to arrive at some definite
conclusions about the variables under study. Computer assistance has greatly
aided in the active usage of the technique.

3. Sampling design helps in obtaining a sample from the frame. It is the
procedure or technique for obtaining those sampling units from which
inferences can be made. The sampling design has to be prepared well in
advance before undertaking any research.

4. The essential components of a good sample are the following:
 Representativeness: A sample should be so selected that it truly

represents the universe otherwise the results obtained may be
misleading. To ensure representativeness, the random method of
selection should be used.

 Adequacy: The size of sample should be adequate, otherwise it may
not represent the characteristics of the universe.

 Independence: All items of the sample should be selected
independently of one another and all items of the universe should have
the same chance of being selected in the sample. By independence of
selection we mean that the selection of a particular item in one draw
has influence on the probabilities of selection in any other draw.

 Homogeneity: When we talk of homogeneity, we mean that there is
no difference in the nature of units of the universe and that of the
sample.

If two samples from the same universe are taken, they should give more or
less the same unit.

5. The methods of primary data collection are the following:
 Observation
 Schedule
 Interview
 Questionnaire

6. The characteristics of observation for research are as follows:

 Observation schedule should be specific.

 The steps should be systematic.

 It should be quantitative.

 It should be recorded immediately.
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 It should be made by experts.

 Schedule should be scientific. We should be able to check and substantiate
the results.

7. The following questions should be avoided when preparing a questionnaire:

 Embarrassing questions: Embarrassing questions are those that ask
respondents about their personal and private life. Embarrassing questions
are mostly avoided.

 Positive/Negative connotation questions: While defining a question, strong
negative or positive overtones must be avoided. Depending on the
positive or negative association of our question, we will get different
data.

 Ideal questions should have neutral or subtle overtones.

 Hypothetical questions: Hypothetical questions are questions that are
based on assumption and hope. An example of a hypothetical question
would be ‘If you were a director in the Tribal Affairs department, what
changes would you bring about?’ These types of questions force the
respondents to give their ideas on a particular subject. However, these
kinds of questions do not give consistent or clear data.

8. The purpose of diagnostic interview is to locate the possible causes of an
individual’s problems, getting information about his past history, family
relations and personal adjustment problem.

2.6 SUMMARY

 Case studies are discussions of individual cases under topics of discussion
which help researchers to corroborate known facts proved previously
through research.

 Some feel that this method is only a reliable exploratory tool. Literature
supports reports of carefully planned and crafted studies of the case study
method.

 Before a case study research is undertaken, cementing a research focus is
important so that the researcher can refer to it during the course of study.
The research object is often a person, an organizational policy, a group of
people, etc.

 Researchers using the case study method generally gather a large amount of
data from a number of sources. Organizing this data in a systematic manner
is a challenge in itself.

 The raw data gathered by the researchers need to be interpreted at different
level  find linkages between the objectives of the research and the outcome
of studying the case.

 The raw data gathered by the researchers need to be interpreted at different
levels to find linkages between the objectives of the research and the outcome
of studying the case.
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 All items in any field of inquiry constitute a ‘universe’ or ‘population’. A
complete enumeration of all the items in the ‘population’ is known as a
census inquiry.

 A sampling unit is a single member of the sample.

 A statistic (singular) is a single measure of some attributes of a sample, for
example its arithmetic mean value. It is calculated by applying a function
(statistical algorithm) to the values of the items of the sample, which are
known together as a set of data.

 On the basis of sample study we can predict and generalise the behaviour
of mass phenomena. This is possible because there is no statistical population
whose elements would vary from each other (one another) without limit.

 This law is a corollary of the law of statistical regularity. It is of great
significance in the theory of sampling. It states that, other things being equal,
larger the size of the sample, more accurate the results are likely to be.

 The various methods of sampling can be grouped under two broad heads:

 Probability sampling (also known as random sampling) and non-probability
(or non-randon) sampling.

 Quota sampling is a type of judgement sampling and is perhaps the most
commonly used sampling technique in non-probability category.

 Simple random sampling refers to that sampling technique in which each
and every unit of the population has an equal opportunity of being selected
in the sample.

 Stratified random sampling or simply stratified random is one of the random
methods which, by using the available information concerning the population,
attempts to design a more efficient sample than obtained by the simple
random procedure.

 Sampling theory deals with the relationships between a population and
random samples drawn from the same. Population or a universe is an
aggregate of items with common traits.

 The standard deviation of the sampling distribution of a statistic is known as
its Standard Error (S.E.) and it is considered the key in sampling theory.

 Though a reference to these two data types may appear a little out of context
here, yet it is pertinent to distinguish between secondary and primary data
even at this juncture.

 A questionnaire is ‘a tool for research, comprising a list of questions whose
answers provide information about the target group, individual or event’.

 Pictorial questionnaires contain drawings, photographs or other such material
rather than written statements and the respondents are to choose answers
in terms of the pictorial material.

 There are many types of questions that can be asked, but the way to get to
the correct answer is to know which is the right question. It requires
knowledge and expertise to design the correct type of questionnaire.
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 As a matter of fact, this method can be applied in a very narrow field. It can
be used only if the respondents are educated and willing to cooperate.

 One of the main methods of data collection is conducting interviews. It
takes place as a two-way conversation between the researcher and the
respondent, whereby information is gathered by asking topic related
questions.

2.7 KEY TERMS

 Case studies: These are discussions of individual cases under topics of
discussion which help researchers to corroborate known facts proved
previously through research.

 Census inquiry: It refers to complete enumeration of all the items in the
‘population’.

 Sampling units: These refer to the elementary units that form the basis of
the sampling process.

 Questionnaire: It is a list of questions arranged in a specific way or randomly,
generally in print or typed and having spaces for recording answers to the
questions. It is a form which is prepared and distributed for the purpose of
securing responses.

 Schedule: It is a questionnaire containing a set of questions that are required
to be answered to collect data about a particular item. A schedule is generally
used in a face-to-face situation.

2.8 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. Write a short note on the fundamentals of sampling.

2. Briefly mention the concept of standard error in sampling.

3. What are the differences between primary data and secondary data?

4. Mention the types of observation methods.

5. List the advantages and disadvantages of the observation method.

6. What are the types of questions asked in preparing a questionnaire?

7. List the types of schedules.

8. What are the differences between the questionnaire and schedule?

9. Briefly mention the important elements of research interview.

Long-Answer Questions

1. Discuss the steps involved in conducting the case study method.

2. Explain the principles of sampling.
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3. Describe the types of sampling.

4. Examine the types of questionnaire.

5. Discuss the merits and demerits of the schedule method.

9. Elaborate the merits and demerits of the interview method.
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3.0 INTRODUCTION

Scaling techniques are largely employed by organizations with the objective of
gaining valuable insight about their target audience which further helps the
organization in creating better products or providing better services to cater to
their customer’s needs.

In this unit, you will study about the types of measurement scales,
classification of scales, classification and tabulation of data and report writing.

3.1 OBJECTIVES

After going through this unit, you will be able to:

 Discuss the types of measurement scales

 Explain the classification of scales

 Examine the classification and tabulation of data
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3.2 MEANING AND TYPES OF SCALES

We quite often face measurement problems in research (since we want a valid
measurement but we may not obtain it), especially when the concepts to be
measured are complex and abstract and we do not possess the standardized
measurement tools. Alternatively, we can say that while measuring attitudes and
opinions, we face a problem of their valid measurement. Similar problems may be
faced by a researcher, of course in a lesser degree, while measuring physical or
institutional concepts. As such, we should study some procedures which may
enable us to measure abstract concepts more accurately. This brings us to the
study of scaling techniques.

Meaning of Scaling
Scaling describes the procedures of assigning numbers to various degrees of
opinion, attitude and other concepts. This can be done into two ways:

(i) Making a judgment about some characteristics of an individual and then
placing him directly on a scale that has been defined in terms of that
characteristics.

(ii) Constructing questionnaires in such a way that the score obtained by the
individual’s responses assigns him a place on a scale.

It may be stated here that a scale is a continuum, consisting of the highest
point (in terms of some characteristics e.g. preference) and the lowest point along
with several intermediate points between these two extreme points. These scale–
point positions are so related to each other that when the first point happens to be
the highest point, the second point indicates the higher degree in terms of a given
characteristics as compared to the third point and the third point indicates a higher
degree as compared to the fourth and so on. Numbers for measuring the distinctions
of degree in the attitudes/opinions are, thus, assigned to individuals corresponding
to their scale/positions.

Types of Measurement Scales
There are four types of measurement scales—nominal, ordinal, interval and ratio
scales. We will discuss each one of them in detail. The choice of the measurement
scale has implications for the statistical technique to be used for data analysis.

3.2.1 Nominal Scale

This is the lowest level of measurement. Here, numbers are assigned for the purpose
of identification of the objects. Any object which is assigned a higher number is in
no way superior to the one which is assigned a lower number. In the nominal scale
there is a strict one-to-one correspondence between the numbers and the objects.
Each number is assigned to only one object and each object has only one number
assigned to it. It may be noted that the objects are divided into mutually exclusive
and collectively exhaustive categories.
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Examples of nominal scale:

 What is your religion?
(a) Hinduism
(b) Sikhism
(c) Christianity
(d) Islam
(e) Any other, (please specify)

A Hindu may be assigned a number 1, a Sikh may be assigned a number 2,
a Christian may be assigned a number 3 and so on. Any religion which is assigned
a higher number is in no way superior to the one which is assigned a lower number.
The assignment of numbers is only for the purpose of identification. We also note
that all respondents have been divided into mutually exclusive and collectively
exhaustive categories. For example:

 Are you married?
(a) Yes
(b) No

If a person is married, he or she may be assigned a number 101 and an
unmarried person may be assigned a number 102.

 In which of the following departments do you work?
(a) Marketing
(b) HR
(c) Information Technology
(d) Operations
(e) Finance and Accounting
(f) Any other, (please specify)

Here also, a person working for the marketing department may be assigned
a number 1, the one working for HR may be assigned a number 2 and so on.

Nominal scale measurements are used for identifying food habits (vegetarian
or non-vegetarian), gender (male/female), caste, respondents, brands, attributes,
stores, the players of a hockey team and so on.

The assigned numbers cannot be added, subtracted, multiplied or divided.
The only arithmetic operations that can be carried out are the count of each category.
Therefore, a frequency distribution table can be prepared for the nominal scale
variables and mode of the distribution can be worked out. One can also use chi-
square test and compute contingency coefficient using nominal scale variables.

3.2.2 Ordinal Scale

This is the next higher level of measurement than the nominal scale measurement.
One of the limitations of the nominal scale measurements is that we cannot say
whether the assigned number to an object is higher or lower than the one assigned
to another option. The ordinal scale measurement takes care of this limitation. An
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ordinal scale measurement tells whether an object has more or less of characteristics
than some other objects. However, it cannot answer how much more or how
much less. An ordinal scale tells us the relative positions of the objects and not the
difference between the magnitudes of the objects. Suppose Shashi scores the highest
marks in marketing and is ranked no. 1; Mohan scores the second highest marks
and is ranked no. 2; and Krishna scores third highest marks and is ranked no. 3.
However, from this statement, we cannot say whether the difference in the marks
scored by Shashi and Mohan is the same as between Mohan and Krishna. The only
statement which can be made under ordinal scale is that Shashi has scored higher
than Mohan and Mohan has scored higher than Krishna. The difference between
the ranks does not have any meaningful interpretation in the sense that it cannot tell
the difference in absolute marks between the three candidates. Another example of
the ordinal scale could be the CAT score given in percentile form. Suppose a
candidate’s score is 95 percentile in the CAT exam. What it means is that 95 per
cent of the candidates that appeared in the CAT examination have a score below this
candidate, whereas only 5 per cent have scored more than him. The actual score is
how much less or more cannot be known from this statement. Examples of the
ordinal scale include quality ranking, rankings of the teams in a tournament, ranking
of preference for colours, soft drinks, socio-economic class and occupational status,
to mention a few. Some of the examples of ordinal scales are listed below:

 Rank the following attributes while choosing a restaurant for dinner. The
most important attribute may be ranked one, the next important may be
assigned a rank of 2 and so on.

Attribute Rank 

Food quality  

Prices  

Menu variety  

Ambience  

Service  

 
• Rank the following by placing a 1 beside the attribute you think is the most

important, a 2 beside the attribute you think is the second most important
and so on while purchasing a two-wheeler.

Attribute Rank 

After sale service  

Prices  

Re-sale value  

Fuel efficiency  

Aesthetic appeal  
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In the ordinal scale, the assigned ranks cannot be added, multiplied,
subtracted or divided. One can compute median, percentiles and quartiles of the
distribution. The other major statistical analysis which can be carried out is the
rank order correlation coefficient, sign test. As the ordinal scale measurement is
higher than the nominal scale measurement, all the statistical techniques which are
applicable in the case of nominal scale measurement can also be used for the
ordinal scale measurement. However, the reverse is not true. This is because ordinal
scale data can be converted into nominal scale data but not the other way round.

3.2.3 Interval Scale

The interval scale measurement is the next higher level of measurement. It takes
care of the limitation of the ordinal scale measurement where the difference between
the score on the ordinal scale does not have any meaningful interpretation. In the
interval scale, the difference of the score on the scale has meaningful interpretation.
It is assumed that the respondent is able to answer the questions on a continuum
scale. The mathematical form of the data on the interval scale may be written as

Y = a + b X     Where a  0

The interval scale data has an arbitrary origin (non-zero origin). The most
common example of the interval scale data is the relationship between Celsius and
Farenheit temperature. It is known that:

5
C (F )

9
    

Therefore,
160 5

C F
9 9

   

This is of the form Y = a + bX, where a = 
160

9


 and b =  

5

9
   and hence it

represents the interval scale measurement. In the interval scale, the difference in
score has a meaningful interpretation while the ratio of the score on this scale does
not have a meaningful interpretation. This can be seen from the following interval
scale question:

 How likely are you to buy a new designer carpet in the next six months?

 Very unlikely Unlikely Neutral Likely Very likely 

Scale A 1 2 3 4 5 

Scale B 0 1 2 3 4 

Scale C –2 –1 0 1 2 

 
Suppose a respondent ticks the response category ‘likely’ and another

respondent ticks the category ‘unlikely’. If we use any of the scales A, B or C, we
note that the difference between the scores in each case is 2. Whereas, when the
ratio of the scores is taken, it is 2, 3 and –1 for the scales A, B and C respectively.
Therefore, the ratio of the scores on the scale does not have a meaningful
interpretation. The following are some examples of interval scale data.
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 How important is price to you while buying a car?

Least Unimportant Neutral Important Most

important important

1 2 3 4 5

 How do you rate the work environment of your organization?

 Very good Good Neither good nor bad Bad Very bad

5 4 3 2 1

 The counter-clerks at ICICI Bank, (Vasant Kunj Branch) are very friendly.

Strongly Disagree Neither agree Agree Strongly

disagree nor disagree agree

1 2 3 4 5

 Rate the life of the battery of your inverter.

Low High
1 2 3 4 5

 Indicate the degree of satisfaction with the overall performance of Wagon
R.

Very
dissatisfied

Very
satisfied

1 2 3 4 5

 How expensive is the restaurant ‘Punjabi By Nature’?

Extremely Definitely Somewhat Somewhat Definitely Extremely
expensive expensive expensive inexpensive inexpensive inexpensive

1 2 3 4 5 6

 How likely are you to buy a new car within the next six months?

Definitely Probably Neutral Probably will Definitely
will buy will buy not buy will not buy

1 2 3 4 5

The numbers on this scale can be added, subtracted, multiplied or divided.
One can compute arithmetic mean, standard deviation, correlation coefficient and
conduct a t-test, Z-test, regression analysis and factor analysis. As the interval
scale data can be converted into the ordinal and the nominal scale data, therefore,
all the techniques applicable for the ordinal and the nominal scale data can also be
used for interval scale data.

3.2.4 Ratio Scale

This is the highest level of measurement and takes care of the limitations of the
interval scale measurement, where the ratio of the measurements on the scale
does not have a meaningful interpretation. The ratio scale measurement can be
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converted into interval, ordinal and nominal scale. But the other way round is not
possible. The mathematical form of the ratio scale data is given by Y = b X. In this
case, there is a natural zero (origin), whereas in the interval scale we had an arbitrary
zero. Examples of the ratio scale data are weight, distance travelled, income and
sales of a company, to mention a few. Consider the following examples for ratio
scale measurements.

 How many chemist shops are there in your locality?

 How many students are there in the MBA programme at IIFT?

 How much distance do you need to travel from your residence to reach the
railway station?

All the mathematical operations can be carried out using the ratio scale data.
In addition to the statistical analysis mentioned in the interval, the ordinal and the
nominal scale data, one can compute coefficient of variation, geometric mean and
harmonic mean using the ratio scale measurement. The basic characteristics, examples
and the statistical techniques applicable under each of the four scales are summarized
in Table 3.1.

Table 3.1 Types of Scale, Characteristics, Examples, Permissible Statistical Techniques

Scale Basic Characteristics Examples Permissible Statistics 

Nominal Numbers are used to 
label and classify 
objects. 

Players of Team 
India, Caste, 
Religion, Gender, 
Marital Status, Store 
Types, Brands, etc. 

Percentage, Mode, Chi-
square, Contingency 
coefficient, Binomial 
test. 

Ordinal Numbers indicate the 
relative position of the 
objects, however the 
difference in the 
magnitude of the score 
cannot be known. 

Preference Ranking, 
Image Ranking, 
Social Class, etc. 

Percentile, Quartiles, 
Median, Rank order 
correlation. Friedman 
ANOVA. 

Interval Difference between the 
objects can be known, 
however the ratio of the 
scores has no meaning. 

Attitude, Opinion, 
Index Numbers 

Product moment 
correlation, coefficient, 
t-test, z-test, ANOVA,  
Regression Analysis, 
Factor Analysis 

Ratio Ratios of the score value 
have a meaningful 
interpretation. 

Age, Income, Market 
Share, Sales, Cost, 
etc. 

Geometric means, 
Harmonic Means and 
Coefficient of Variation 

 

3.2.5 Attitude

An attitude is viewed as an enduring disposition to respond consistently in a given
manner to various aspects of the world, including persons, events and objects. A
company is able to sell its products or services when its customers have a favourable
attitude towards its products/services. In the reverse scenario, the company will not
be able to sustain itself for long. It, therefore, becomes very important to measure
the attitude of the customers towards the company’s products/services. Unfortunately,
attitude cannot be measured directly. There are many variables which the researcher
wishes to investigate as psychological variables and these cannot be directly observed.
For example, we may have a favourable attitude towards a particular brand of
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toothpaste, but this attitude cannot be observed directly. In order to measure an
attitude, we make an inference based on the perceptions the customers have about
the product/services. The attitude is derived from the perceptions. If the consumers
have a favourable perception towards the products/services, the attitude will be
favourable. Therefore, the attitudes are indirectly observed.

Basically, attitude has three components: cognitive, affective and intention
(or action) components.

1. Cognitive component: This component represents an individual’s
information and knowledge about an object. This includes awareness of
the existence of the object, beliefs about the characteristics or attributes
of the object and judgement about the relative importance of each of the
attributes. In a survey, if the respondents are asked to name the companies
manufacturing plastic products, some respondents may remember names
like  Tupperware, Modicare and Pearl Pet. This is called unaided recall
awareness. More names are likely to be remembered when the
investigator makes a mention of them. This is aided recall. It may be
noted that the knowledge may not be limited only to the awareness. An
individual can form beliefs or judgements about the characteristics or
attributes of the plastic products manufacturing companies through
advertisements, word of mouth, peer groups, etc. The examples of such
beliefs could be that the products of Tupperware are of high quality,
non-toxic and can be used in parties; a mutton dish can be cooked in a
pressure cooker in less than 30 minutes; the Nano car gives a very high
mileage as compared to the other small cars.

2. Affective component: The affective component summarizes a person’s
overall feelings or emotions towards the objects. The examples for this
component could be: the food cooked in a pressure cooker is tasty,
taste of orange juice is good or the taste of bitter gourd is very bad. If
there are a number of alternatives to choose from, liking is expressed in
terms of preference for one alternative over the other. Among the various
soft drinks like Pepsi, Coke, Limca and Sprite, the respondents might
have to indicate the most preferred soft drinks, the second preferred
one and so on. This is an example of the affective component. The other
example could be that the plastic products produced by Pearl Pet are
cheaper than Tupperware products; however, the quality of Tupperware
products is better than that of Pearl Pet.

3. Intention or action component: This component of an aptitude, also
called the behavioural component, reflects a predisposition to an action
by reflecting the consumer’s buying or purchase intention. It also reflects
a person’s expectations of future behaviour towards an object. How likely
a person is to buy a designer carpet may range from most likely to not at
all likely, reflecting the purchase intentions. However, when one is talking
about the purchase intentions, a time horizon has to be kept in mind as the
intentions may undergo a change over time. The intentions incorporate
information regarding the respondent’s willingness to pay for the product.
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Check Your Progress

1. Define scaling.

2. Name the four types of measurement scales.

3.3 CLASSIFICATION OF SCALES

One of the ways of classifications of scales is in terms of the number of items in the
scale. Based on this, the following classification may be proposed:

3.3.1 Single Item vs Multiple Item Scale

Single item scale: In the single item scale, there is only one item to measure a
given construct. For example:

Consider the following question:

 How satisfied are you with your current job?
Very Dissatisfied
Dissatisfied
Neutral
Satisfied
Very satisfied

The problem with the above question is that there are many aspects to a
job, like pay, work environment, rules and regulations, security of job and
communication with the seniors. The respondent may be satisfied on some of the
factors but may not on others. By asking a question as stated above, it will be
difficult to analyse the problem areas. To overcome this problem, a multiple item
scale is proposed.

Multiple item scale: In multiple item scale, there are many items that play a role
in forming the underlying construct that the researcher is trying to measure. This is
because each item forms some part of the construct (satisfaction) which the
researcher is trying to measure. As an example, some of the following questions
may be asked in a multiple item scale.

 How satisfied are you with the pay you are getting on your current job?
Very dissatisfied Dissatisfied
Neutral Satisfied
Very satisfied

 How satisfied are you with the rules and regulations of your organization?
Very dissatisfied Dissatisfied
Neutral Satisfied
Very satisfied



Scaling Techniques,
Classification and
Tabulation of Data
and Report Writing

NOTES

Self - Learning
124 Material

 How satisfied are you with the job security in your current job?
Very dissatisfied Dissatisfied
Neutral Satisfied
Very satisfied

3.3.2 Comparative vs Non-Comparative Scales

The scaling techniques used in research can also be classified into comparative
and non-comparative scales (Figure 3.1).

Fig. 3.1 Types of Scaling Techniques

1. Comparative Scales

In comparative scales it is assumed that respondents make use of a standard
frame of reference before answering the question. For example:

A question like ‘How do you rate Barista in comparison to Cafe Coffee
Day on quality of beverages?’ is an example of the comparative rating scale. It
involves the direct comparison of stimulus objects. For example, respondents
may be asked whether they prefer Chinese or Indian food. Consider the following
set of questions generally used to compare various attributes of Domino’s Pizza
and Pizza Hut.

 Please rate Domino’s in comparison to Pizza Hut on the basis of your
satisfaction level on an 11-point scale, based on the following parameters:
(1 = Extremely poor, 6 = Average, 11 = Extremely good). Circle your
response:
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a
. 

Variety of menu options 1 2 3 4 5 6 7 8 9 10 11 

b
. 

Value for money 1 2 3 4 5 6 7 8 9 10 11 

c
. 

Speed of service (delivery time) 1 2 3 4 5 6 7 8 9 10 11 

d
. 

Promotional offers 1 2 3 4 5 6 7 8 9 10 11 

e
. 

Food quality 1 2 3 4 5 6 7 8 9 10 11 

f. Brand name 1 2 3 4 5 6 7 8 9 10 11 

g
. 

Quality of service 1 2 3 4 5 6 7 8 9 10 11 

h
. 

Convenience in terms of takeaway location 1 2 3 4 5 6 7 8 9 10 11 

i. Friendliness of the salesperson on the phone 1 2 3 4 5 6 7 8 9 10 11 

j. Quality of packaging 1 2 3 4 5 6 7 8 9 10 11 

k
. 

Adaptation of Indian taste 1 2 3 4 5 6 7 8 9 10 11 

l. Side orders/appetizers 1 2 3 4 5 6 7 8 9 10 11 

 
Comparative scale data is interpreted generally in a relative kind. The

comparative scale includes paired comparison, rank order, constant sum scale
and Q-sort technique to mention a few.

We will discuss below each of the scale under comparative rating scales in
detail below:

(a) Paired Comparison Scales: Here a respondent is presented with two objects
and is asked to select one according to whatever criterion he or she wants to use.
The resulting data from this scale is ordinal in nature. As an example, suppose a
parent wants to offer one of the four items to a child—chocolate, burger, ice
cream and pizza. The child is offered to choose one out of the two from the six
possible pairs, i.e., chocolate or burger, chocolate or ice cream, chocolate or
pizza, burger or ice cream, burger or pizza and ice cream or pizza. In general, if
there are n items, the number of paired comparison would be (n(n – 1)/2). Paired
comparison technique is useful when the number of items is limited because it
requires a direct comparison and overt choice. In case the number of items to be
compared is large (say 10), it would result in 45 paired comparisons which would
further result in fatigue for the respondents. Further, in reality, a respondent does
not make the choice from two items at a time—there are multiple alternatives
available to him.

There are many ways of analysing the paired comparison data. The analysis
of paired comparison data would result in an ordinal scale and also in an interval
scale measurement. This will be shown with the help of an example. Let us assume
that there are five brands—A, B, C, D and E—and a paired comparison with two
brands at a time is presented to the respondent with the option to choose one of
them. As there are five brands, it will result in 10 paired comparisons. Suppose
this is administered to a sample of 250 respondents with the results as presented in
Table 3.2.



Scaling Techniques,
Classification and
Tabulation of Data
and Report Writing

NOTES

Self - Learning
126 Material

Table 2.2 Paired Comparison Data

 A B C D E 

A – 0.60 0.30 0.60 0.35 

B 0.40 – 0.28 0.70 0.40 

C 0.70 0.72 – 0.65 0.10 

D 0.40 0.30 0.35 – 0.42 

E 0.65 0.60 0.90 0.58 – 

The above table may be interpreted by assuming that the cell entry in the
matrix represents the proportion of respondents who believe that ‘the column
brand is preferred over the row brand’. For example:

In brand A versus brand B comparison, it can be said that 60 per cent of the
respondents prefer brand B to brand A. Similarly, 30 per cent of the respondents
prefer brand C to brand A and so on.

To develop the ordinal scale from the given paired comparison data in the
above table, we can convert the entries in the table to 0 – 1 scores. This is to show
whether the column brand dominates the row brand and vice versa. If the
proportion is greater than 0.5 in the above table, a number of ‘1’ is assigned to
that cell, which means that the column brand is preferred over the row brand.
Whenever the proportion is less than 0.5 in the above table, a number of ‘0’ is
assigned to that cell, which means column brand does not dominate the row brand.
The results are in Table 3.3.

Table 3.3 Conversion of Paired XComparison Data into 0 to 1 Form

 A B C D E 
A – 1 0 1 0 
B 0 – 0 1 0 
C 1 1 – 1 0 
D 0 0 0 – 0 
E 1 1 1 1 – 

Total 2 3 1 4 0 

To get the ordinal relationship among the brands, we total the columns.
Here the ordinal scale of brands is D > B > A > C > E. This means brand D is the
most preferred brand, followed by B, A, C and E.

In order to obtain the interval scale data from the paired comparison data
as presented above, the entries in the table can be analysed by using a technique
called Thurston’s law of comparative judgement, which converts the ordinal
judgements into the interval data. Here the proportions are assumed as probabilities
and using the assumption of normality, Z-scores can be computed. Z-value has
symmetric distribution with a mean of ‘0’ and variance of ‘1’. If the proportion is
less than 0.5, the corresponding Z-value has a negative sign and for the proportion
that is greater than 0.5, the Z-score takes a positive value. The Z-scores for the
paired comparison data is given in Table 3.4.
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Table 3.4 Z-scores for Paired Comparison Data

 A B C D E 

A 0 0.255 –0.525 0.255 –0.38 

B –0.255 0 –0.58 0.525 –0.255 

C 0.525 0.58 0 0.385 –1.28 

D –0.255 –0.525 –0.385 0 –0.2 

E 0.38 0.255 1.28 0.2 0 

Total Distance 0.395 0.565 –0.21 1.365 –2.115 

Average Distance 0.079 0.113 –0.042 0.273 –0.423 

Brand D B A C E 

Interval scale value with 
change of origin 

0.696 0.536 0.502 0.381 0 

The entries in Table 3.4 show the distance between two brands. Assuming
that the scores can be added, the total distance is computed. The average distance
is computed by dividing the total score by the number of brands. This way one
obtains the absolute position of each brand. Now the highest negative values among
all the column is added to each entry corresponding to the average value so that
by change of origin, interval scale values can be obtained. This is shown in the last
row and the values are of interval scale, indicating the difference between brands.
Brand D is the most preferred brand and E is the least preferred brand and the
distance between the two is 0.696. The distance between brand C and E equals
0.381.

(b) Rank Order Scaling: In the rank order scaling, respondents are presented
with several objects simultaneously and asked to order or rank them according to
some criterion. Consider, for example the following question:

 Rank the following soft drinks in order of your preference, the most preferred
soft drink should be ranked one, the second most preferred should be
ranked two and so on.

Soft Drinks Rank 

Coke  

Pepsi  

Limca  

Sprite  

Mirinda  

Seven Up  

Fanta  

Like paired comparison, this approach is also comparative in nature. The
problem with this scale is that if a respondent does not like any of the above-
mentioned soft drink and is forced to rank them in the order of his choice, then, the
soft drink which is ranked one should be treated as the least disliked soft drink
and similarly, the other rankings can be interpreted. This scale is very commonly
used to measure preferences for brands as well as attributes. The rank order
scaling results in the ordinal data.
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(c) Constant Sum Rating Scaling: In constant sum rating scale, the respondents
are asked to allocate a total of 100 points between various objects and brands.
The respondent distributes the points to the various objects in the order of his
preference. Consider the following example:

 Allocate a total of 100 points among the various school into which you would
like to admit your child. The more the points you allocate to a school, more
preferred it is considered to be. The points should be allocated in such a way
that the sum total of the points allocated to various schools adds up to 100.

Schools Points 

DPS  

Modern School  

Mother’s International  

APEEJAY  

DAV Public School  

Laxman Public School  

Tagore International  

TOTAL POINTS 100 

Suppose Mother’s International is awarded 30 points, whereas Laxman
Public School is awarded 15 points, one can make a statement that the respondent
rates Mother’s International twice as high as Laxman Public School. This type of
data is not only comparative in nature but could also result in ratio scale measurement.
This type of scale is widely used in allocating points which the individual  may
assign to the various attributes of an object.

(d) Q-sort Technique: The Q-sort technique was developed to discriminate among
a large number of objects quickly. This technique makes use of the rank order
procedure in which objects are sorted into different piles based on their similarity
with respect to certain criterion. Suppose there are 100 statements and an individual
is asked to pile them into five groups, in such a way, that the strongly agreed statements
could be put in one pile, agreed statements could be put in another pile, neutral
statement form the third pile, disagreed statements come in the fourth pile and strongly
disagreed statements form the fifth pile, and so on. The data generated in this way
would be ordinal in nature. The distribution of the number of statement in each pile
should be such that the resulting data may follow a normal distribution. The number
of piles need not be restricted to 5. It could be as large as 10 or more as the large
number increases the reliability or precision of the results.

2. Non-Comparative Scales

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

The respondent may be asked to evaluate the quality of food in a restaurant
on a five point scale (1 = very poor, 2 = poor and 5 = very good). The non-
comparative scales are divided into two categories, namely, the graphic rating
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scales and the itemized rating scales. The itemized rating scales are further divided
into Likert scale, Semantic Differential scale and Stapel scale. All these come
under the category of the multiple item scales.

(a) Graphic Rating Scale

This is a continuous scale, also called graphic rating scale. In the graphic rating
scale respondents is asked to tick their preference on a graph. Consider for example
the following question:

 Please put a tick mark () on the following line to indicate your preference
for fast food.

Most
Preferred

1 7Least
Preferred

To measure the preference of an individual towards fast food one has to
measure the distance from the extreme left to the position where a tick mark has
been put. Higher the distance, higher would be the individual preference for fast
food. This scale suffers from two limitations—one, if a respondent has put a tick
mark at a particular position and after ten minutes, he or she is given another form
to put a tick mark, it will virtually be impossible to put a tick at the same position
as was done earlier. Does it mean that the respondent’s preference for fast food
has undergone a change in10 minutes? The basic assumption in this scale is that
the respondents can distinguish the fine shade in differences between the preference/
attitude which need not be the case. Further, the coding, editing and tabulation of
data generated through such a procedure is a very tedious task and researchers
would try to avoid using it. Another version of graphic scale could be the following:

 Please put a tick mark () on the following line to indicate your preference
for fast food.

1 2 3 4 7 Most
Preferred

Least
Preferred

5 6

This is a slightly better version than the one discussed earlier. It will overcome
the limitation of the scale to some extent. For example, if a respondent had earlier
ticked between 5 and 6, it is likely that he would remember the same and the
second time, he would tick very close to where he did earlier. This means that the
difference in the two responses could be negligible.

Another way of presenting the graphic rating scale is through smiling face
scale. The following example would illustrate the same.

 Please indicate how much do you like fast food by pointing to the face that
best shows your attitude and taste. If you do not prefer it at all, you would
point to face one. In case you prefer it the most, you would point to face
seven.
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(b) Itemized Rating Scale

In the itemized rating scale, the respondents are provided with a scale that has a
number of brief descriptions associated with each of the response categories. The
response categories are ordered in terms of the scale position and the respondents
are supposed to select the specified category that describes the best possible way
an object is rated. Itemized rating scales are widely used in survey research. There
are certain issues that should be kept in mind while designing the itemized rating
scale. These issues are:

 Number of categories to be used: There is no hard and fast rule as to
how many categories should be used in an itemized rating scale. However,
it is a practice to use five or six categories. Some researchers are of the
opinion that more than five categories should be used in situations where
small changes in attitudes are to be measured. There are others that argue
that the respondents would find it difficult to distinguish between more than
five categories. It is, however, a fact that the additional categories need not
increase the precision with the attitude being measured. It is generally seen
that researchers use five-category scales and in special cases, may increase
or decrease the number of categories.

 Odd or even number of categories: It has been a matter of debate among
the researchers as to whether odd or even number of categories are to be
used in survey research. By using even number of categories, the scale would
not have a neutral category and the respondent will be forced to choose
either the positive or the negative side of the attitude. If odd numbers of
categories are used, the respondent has the freedom to be neutral if he wants
to be so. The Likert scale (to be discussed later) is a balanced rating scale
with an odd number of categories and a neutral point. It is generally seen that
if respondents are not aware of the subject matter being measured by the
scale, they would prefer to be neutral. However, if we have selected our unit
of analysis to be one who are knowledgeable about the study being conducted
and if they prefer to be neutral, we should not debar them from this opportunity.

 Balanced versus unbalanced scales: A balanced scale is the one which
has equal number of favourable and unfavourable categories. Examples of
balanced and unbalanced scale are given below.

The following is the example of a balanced scale:

(i) How important is price to you in buying a new car?
Very important
Relatively important
Neither important nor unimportant
Relatively unimportant
Very unimportant

In this question, there are five response categories, two of which emphasize
the importance of price and two others that do not show its importance. The
middle category is neutral.
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The following is the example of the unbalanced scale.

(ii) How important is price to you in buying a new car?
More important than any other factor
Extremely important
Important
Somewhat important
Unimportant

In this question, there are four response categories that are skewed towards
the importance given to the price, whereas one category is for the unimportant
side. Therefore, this question is an unbalanced question. In the unbalanced scale,
the numbers of favourable and unfavourable categories are not the same. One
could use an unbalanced scale depending upon the nature of attitude distribution
to be measured. If the distribution is dominantly favourable, an unbalanced scale
with more favourable categories than unfavourable categories should be
appropriate. If an unbalanced scale is used, the nature and degree of the unbalance
in the scale should be taken into account during the data analysis.

 Nature and degree of verbal description: Many researchers believe
that each category must have a verbal, numerical or pictorial description.
Verbal description should be clearly and precisely worded so that the
respondents are able to differentiate between them. Further, the researcher
must decide whether to label every scale category, some scale categories,
or only extreme scale categories. It is argued that a clearly defined response
category increases the reliability of the measurement.

 Forced versus non-forced scales: An important issue concerning the
construction of an itemized rating scale is the use of a forced scale versus
non-forced scale. In the forced scale, the respondent is forced to take a
stand, whereas in the non-forced scale, the respondent can be neutral if
he/she so desires. The argument for a forced scale is that those who are
reluctant to reveal their attitude are encouraged to do so with the forced
scale. Paired comparison scale, rank order scale and constant sum rating
scales are examples of forced scales.

 Physical form: There are many options that are available for the
presentation of the scales. It could be presented vertically or horizontally.
The categories could be expressed in boxes, discrete lines or as units on
a continuum. They may or may not have numbers assigned to them. The
numerical values, if used, may be positive, negative or both.

Suppose we want to measure the perception about Jet Airways using a
multi-item scale. One of the questions is about the behaviour of the crew members.
Given below is a set of scale configurations that may be used to measure their
behaviour. Here are some of the examples where various forms of presenting the
scales are shown:
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The behaviour of the crew members of spice Jet is:

1. Very bad _____ _____ _____ _____ ____ Very good

2. Very bad 1 2 3 4 5 Very good

3. Very bad

Neither bad nor good

Very good

4. Very bad Bad Neither bad nor good Good Very good

5. –2 –1 0 1 2
Very bad Neither bad nor good Very good

Below we will describe some of the itemized rating scales which are very
commonly used in survey research.

Likert Scale

This is a multiple item agree–disagree five-point scale. The respondents are given
a certain number of items (statements) on which they are asked to express their
degree of agreement/disagreement. The likert scale will be discussed in detail later
in this unit.

Semantic Differential Scale

This scale is widely used to compare the images of competing brands, companies or
services. Here the respondent is required to rate each attitude or object on a number
of five-or seven-point rating scales. This scale is bounded at each end by bipolar
adjectives or phrases. The difference between Likert and Semantic differential scale
is that in Likert scale, a number of statements (items) are presented to the respondents
to express their degree of agreement/disagreement. However, in the semantic
differential scale, bipolar adjectives or phrases are used. As in the case of Likert
scale, the information on the phrases and adjectives is obtained through exploratory
research. At times there may be a favourable or unfavourable descriptor (adjectives)
on the right-hand side and on certain occasions these may be presented on the left-
hand side. This rotation becomes necessary to avoid the halo effect. This is because
the location of previous judgments on the scale may influence the subsequent
judgements because of the carelessness of the respondents. The mid-point of a
bipolar scale is a neutral point. In the Likert scale, ten statements were used where
respondents were asked to express their degree of agreement/disagreement regarding
the image of the company. Taking the same example further, the semantic differential
scale corresponding to those ten statements in Likert scale is shown below where
the bipolar adjectives/phrases are separated by seven points. These points can be
numbered as 1, 2, 3, ..., 7 or +3, +2, +1, 0, –1, ..., –3 – for a favourable descriptor
positioned on the left hand side. For an unfavourable descriptor the numberings
would be reversed. A typical semantic differential scale where bipolar adjectives/
phrases are positioned at the two extreme ends is given in Table 3.5.
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Table 3.5 Select Bipolar Adjectives/Phrases of Semantic Differential Scale

1 Makes quality products                Does not make quality products 

2 Leader in technology                Backward in technology 

3 Does not care about general 
public 

               Cares about general public 

4 Leads in R & D                Lagging behind in R&D 

5 Not a good paymaster                A good paymaster 

6 Products go through stringent 
quality test 

               Products don’t go through 
quality test 

7 Does nothing to curb pollution                Does a remarkable job in 
curbing pollution 

8 Does not care about community 
near plants 

               Cares about community near 
plants 

9 Company stocks good to buy                Not advisable to invest in 
company stock 

10 Does not have good labour 
relations 

               Has good labour relations 

 
Once the scale is constructed and administered to the representative

respondents, the mean score for each of the descriptor is calculated. The scale is
administered under the assumption that the numerical values assigned to the response
categories are of interval scale in nature. This is generally the practice adopted by
many researchers. However, if the response categories are treated as ordinal scale,
instead of computing the arithmetic mean, median may be computed. In this example,
we are treating the responses as the interval scale and hence the mean is computed.
Once the mean for all the bipolar adjectives/phrases is computed we put the result
in the form of a pictorial profile so as to make the comparison easy. At this time, all
the favourable descriptors are kept on one side and all the unfavourable descriptors
are positioned at the other. In our example, we have positioned all the favourable
descriptors for the two companies whose image we want to compare on the left
hand side. This is shown in Table 3.6.

Table 3.6 Pictorial Profile Based on Semantic Differential Ratings

Company A

Makes quality products

Leader in technology

Cares about general public

Leads in R & D

A good paymaster

Products go through
stringent quality test

Done remarkable job in
curbing pollution

Cares about community
near plants

Company stocks good
to buy

Has good labour relations

1

2

3

4

5

6

7

8

9

10

Does not make quality
products

Backward in technology

Does not care about
general public

Lagging behind in R&D

Not a good paymaster

Products do not go
through quality test

Done nothing to curb
pollution

Does not care about
community near plants

Not advisable to invest
in company stock

Does not have good
labour relations

Company B



Scaling Techniques,
Classification and
Tabulation of Data
and Report Writing

NOTES

Self - Learning
134 Material

Stapel Scale

The Stapel scale is used to measure the direction and intensity of an attitude. At
times it, may be difficult to use semantic differential scales because of the problem
in creating bipolar adjectives. The Stapel scale overcomes this problem by using
only single adjectives. This scale generally has 10 categories involving numbering
–5 to +5 without a neutral point and is usually presented in a vertical form. The job
of the respondent is to indicate how accurately or inaccurately each term describes
the object by selecting an appropriate numerical response category. If a positive
higher number is selected by the respondent, it means the respondent is able to
describe it more favourably. Suppose a restaurant is to be evaluated on quality of
food and quality of service, then the Stapel scale would be presented as shown
subsequently:

RESTAURANT

+5 +5

+4 +4

+3 +3

+2* +2

+1 +1

Quality of Food Quality of Service

–1 –1

–2 –2

–3 –3

–4 –4

–5 –5*

In the above scale, the respondents are asked to evaluate how accurately
each word or phrase describes the restaurant in question. They will choose a
value of +5 if the restaurant very accurately describes the attribute and –5 if it
does not describe at all correctly the word in question. Suppose a respondent has
chosen his options as indicated by *. This shows that the respondent slightly prefers
the quality of food and is of the opinion that the quality of service is totally useless.

Likert Scale

This is also called a summated scale because the scores on individual items can be
added together to produce a total score for the respondent. An assumption of the
Likert scale is that each of the items (statements) measures some aspect of a
single common factor, otherwise the scores on the items cannot legitimately be
summed up. In a typical research study, there are generally 25 to 30 items on a
Likert scale.

To construct a Likert scale to measure a particular construct, a large number
of statements pertaining to the construct are listed. These statements could range
from 80 to 120. The identification of the statements is done through exploratory



Scaling Techniques,
Classification and

Tabulation of Data
and Report Writing

NOTES

Self - Learning
Material 135

research which is carried out by conducting a focus group, unstructured interviews
with knowledgeable people, literature survey, analysis of case studies and so on.
Suppose we want to assess the image of a company. As a first step, an exploratory
research may be conducted by having an informal interview with the customers,
and employees of the company. The general public may also be contacted. A
survey of the literature on the subject may also give a set of information that could
be useful for constructing the statements. Suppose the number of statements to
measure the constructs is 100 in number. Now samples of representative
respondents are asked to state their degree of agreement/disagreement on those
statements. Table 3.7 gives a few statements to assess the image of the company.

Table 3.7 Likert Scale Statements to Measure the Image of the Company

No. Statement Strongly 
disagree 

Disagree Neither 
agree nor 
disagree 

Agree Strongly 
agree 

1. The company makes 
quality products 

     

2. It is a leader in technology      

3. It doesn’t care about the 
general public. 

     

4. The company leads in 
R&D to improve products 

     

5. The company is not a good 
paymaster. 

     

6. The products of the 
company go through 
stringent quality tests. 

     

7. The company has not done 
anything to curb pollution. 

     

8. It does not care about the 
community near its plant. 

     

9. The company’s stocks are 
good to buy or own. 

     

10. The company does not 
have good labour relations. 

     

 
It may be noted that only anchor labels and no numerical values are assigned

to the response categories. Once the scale is administered, numerical values are
assigned to the response categories. The scale contains statements’ some of which
are favourable to the construct we are trying to measure and some are unfavourable
to it.

For example, out of the ten statements given, statements numbering 1, 2, 4,
6 and 9 in Table 3.7 are favourable statements, whereas the remaining are
unfavourable statements. The reason for having a mixture of favourable and
unfavourable statements in a Likert scale is that the responses by the respondent
should not become monotonous while answering the questions. Generally, in a
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Likert scale, there is an approximately equal number of favourable and unfavourable
statements. Once the scale is administered, numerical values are assigned to the
responses. The rule is that a ‘strongly agree’ response for a favourable statement
should get the same numerical value as the ‘strongly disagree’ response of the
unfavourable statement. Suppose for a favourable statement, the numbering is
done as Strongly disagree = 1, Disagree = 2, Neither agree nor disagree = 3,
Agree = 4 and Strongly agree = 5.

Accordingly, an unfavourable statement would get the numerical values as
Strongly disagree = 5, Disagree = 4, Neither agree nor disagree = 3, Agree = 2
and Strong agree = 1. In order to measure the image that the respondent has
about the company, the scores are added.

For example, if a respondent has ticked () statements numbering from one
to ten as shown in Table 5.7, his total score would be 3 + 5 + 4 + 4 + 5 + 4 + 4
+ 5 + 4 + 4 = 42 out of 50. Now if there are 100 respondents and 100 statements,
the score on the image of the company can be worked out for each respondent by
adding his/her scores on the 100 statements. The minimum score for each
respondent will be 100, whereas the maximum score would be 500.

As mentioned earlier, a typical Likert scale comprises about 25–30
statements. In order to select 25 statements from the 100 statements, we need to
discard some of them. The rule behind discarding the statements is that those
items that are non-discriminating should be removed. The procedure for choosing
25 (say number of statements) is shown.

As mentioned earlier, the score for each of the respondents on each of the
statements can be used to measure his/her total score about the image of the
company. The data may look as given in Table 3.8.

Table 3.8 Total Score and Individual Score of Each Respondent on Various Statements

Scores of Statements 

Resp. No. 1 2 3 .......... i .......... j .......... 100 Total 
Score 

1 - - - .......... 5 .......... 4 .......... - 410 

2 - - - .......... 4 .......... 2 .......... - 209 

3 - - - .......... - .......... - .......... - - 

- - - - .......... - .......... - .......... - - 

- - - - .......... - .......... - .......... - - 

- - - - .......... - .......... - .......... - - 

- - - - .......... - .......... - .......... - - 

- - - - .......... - .......... - .......... - - 

- - - - .......... - .......... - .......... - - 

100 - - - .......... - .......... - .......... - - 

 
Table 3.8 shows that the total score for respondent no. 1 is 410, whereas

for respondent no. 2 it is 209. This means that respondent no. 1 has a more
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favourable image for the company as compared to respondent no. 2. Now, in
order to select 25 statements, let us consider statements numbering i and j. We
note that the statement no. j is more discriminating as compared to statement no.
i. This is because the score on statement j is very highly correlated with the total
score as compared to the scores on statement i. Therefore, if we have to choose
between i and j, we will choose statement no. j. From this we can conclude that
only those statements will be selected which have a very high correlation with the
total score. Therefore, the 100 correlations are to be arranged in the ascending
order of magnitudes corresponding to each statement and only top 25 statements
having a high correlation with the total score need to be selected.

Another method of selecting the number of statements from a relatively
large number of them is through the use of factor analysis.

Bogardus Scale

The Bogardus scale is also known as the Bogardus social distance scale. This
scale was invented by Emory S. Bogardus in the 1930s and is used for measuring
social distance.

The development of the social distance scale took place with regard to the
relations between the West Coast Caucasian Americans and the immigrant Japanese
in the early twentieth century.  Bogardus (1931) explains, ‘While a number of
Americans were openly expressing prejudice against the Orientals, there were other
Americans who felt that the Japanese were being unjustifiably insulted. [The latter]
urged that an investigation of the problem be made, feeling that a scientific inquiry
would undermine much of the unfair tactics of those opposed to the Japanese.’ Dr
Robert Park was hired by the Institute of Social and Religious Research to supervise
this study, who in turn appointed Bogardus for this purpose. He was required to
advance a quantitative measure of racial attitudes. To make the research work
objective with the use of scientific methodology, they used the term ‘race relations
survey’ with special emphasis on the term ‘survey’. Moreover, he had ‘undertaken
the tabooed procedure of penetrating hidden subjective fields of experience and
their resultant attitudes…and attempted to make those attitudes … measurable.’

Bogardus conducted the first study in 1926 and the second study in 1946.
The scale asked people the extent to which they would be accepting of each
group (a score of 1.00 for a group is taken to indicate no social distance):

 As close relatives by marriage (i.e., as the legal spouse of a close relative)
(score 1.00)

 As my close personal friends (2.00)

 As neighbours on the same street (3.00)

 As co-workers in the same occupation (4.00)

 As citizens in my country (5.00)

 As non-citizen visitors in my country (6.00)

 Would exclude from entry into my country (7.00)
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Table 3.9 Bogardus Scale of Social Distance in the United States

The Bogardus scale is a psychological testing scale to measure through
experiment or observation people’s willingness to contribute and take part in social
meetings of varying degrees of closeness with people from different social
backgrounds such as ethnic and racial groups. This technique is mostly applied to
the study of social groups, social values and ethnic relations. The Bogardus scale
helps in measuring the respondent’s response towards a particular social relationship
like aggression, warmth, familiarity and indifference by acquiring views about various
religious groups. For instance, would a group of people be accepted as a fellow
citizen or a neighbour in another country through marriage? Further, the scales make
the supposition that the qualities that are being measured maybe seen as a continuum
of social distance. There are other examples of social distance scaling techniques
like the socio-metric measurement and occupational prestige scales.
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According to Bogardus, social distance is a function of emotional detachment
between the members of two groups wherein it is basically a measure of how
sympathetic the members of two group are towards each other. The scale also
measures the extent to which each member of a group would be accepting the
members of other group wherein a score of 1.00 is taken to indicate no social
distance.

It was important for Bogardus to distinguish between ‘feeling’ and ‘thinking’
since social distance for him put emphasis on the feeling reactions of one group of
people toward some other group of people. Feelings, he explained, are ‘spontaneous
expressions of the autonomic nervous system to whatever is happening in the
organism. They are expressions in part of the urge for security.’ Moreover, feelings
had a predictive power according to Bogardus since feelings suggest and guide
the attitude of a person and it sheds more light on attitudes than anything else
except the actual behaviour of the person. The test of the working of the scale was
to capture the respondent’s ‘first feeling reaction’. This meant that Bogardus wanted
people to complete this scale without the inclusion of thoughts or ‘without thinking’.
‘Feeling reactions’, he wrote, ‘indicate how a person would express himself toward
his fellows if he acted “without thinking”, “just the way he feels”, and without
regard to politeness, social amenities, or his own status’. (Bogardus, 1947).

The Bogardus social distance scale, hence, validates the point that scales
can be used as an important data reduction tool.

The Bogardus social distance scale is a cumulative scale (a Guttman scale),
because agreement with any item implies agreement with all preceding items.

In India, Kupuswamy conducted a study on 591 students in Chennai using
a modified Borgardus social distance scale in 1951. The study asked the students
to mention to what extent they would admit Brahmins, Christians, Harijans, higher
caste non-Brahmins, lower caste non-Brahmins, Muslims, Parsis and Sikhs to the
social relationship mentioned below:

i. To Kinship by marriage.
ii. To take food in your own dining room.
iii. As an intimate personal friend.
iv. As a guest in your house.
v. As your neighbour.
vi. As your acquaintance.

The results of the study showed:
(i) out of 591 respondents 18.1% indicated that they would admit any

one of the above groups to any degree of social intimacy,
(ii) 80% mentioned varying degrees of social distance and 1.9% did not

give any response.

Some of the criticisms of the Bogardus scale are as follows:

 The Bogardus scale has been criticized as being oversimplified because
social interactions and attitudes in close relationships may for at least
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some people be qualitatively different from social interactions with and
attitudes toward relationships with far-away contacts such as citizens or
visitors in one’s country.

 Individual options within the scale may be inadequately refined, with the
effect that a respondent’s ordering of options may be different for various
subtypes of one or more options presented as undifferentiated.

 The cumulative status of the scale as presented is susceptible to individual,
subcultural, and cultural differences in the relative positions of these items,
as well as to changes in those orderings since the scale’s development.

 This scale is not the only one in sociology. Different sociologists have
pointed out that social distance can also be conceptualized on the basis
of other parameters as well.

Check Your Progress

3. Who invented the Bogardus scale?

4. What is the main use of the Likert scale?

3.4 CLASSIFICATION AND TABULATION OF
DATA: MEANING, CHARACTERISTICS,
OBJECTIVES AND BASIS

Research does not merely consist of data that is collected. Research is incomplete
without proper analysis of the collected data. Processing of data involves analysis
and manipulation of the collected data by performing various functions. The data
has to be processed in accordance with the outline laid down at the time of
developing the research plan. Processing of data is essential for ensuring that all
relevant data has been collected to perform comparisons and analyses. The functions
that can be performed on data are as follows:

 Editing

 Coding

 Tabulation

 Classification

Usually, experts are of the opinion that the exercise of processing and
analysing of data is inter-related. Therefore, the two should be thought as one and
the same thing. It is argued that analysis of data generally involves a number of
closely-related operations, which are carried out with the objective of summarizing
the collected data and organizing it in such a way that they are able to answer the
research questions associated with it.

However, in technical terms, processing of data involves data representation
in a way that it is open to analysis. Similarly, analysis of data is defined as the
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computation of certain measures along with searching for the patterns of relationship
that may exist among data groups.

1. Editing of Data

Editing of data involves the testing of data collection instruments in order to ensure
maximum accuracy. This includes checking the legibility, consistency and
completeness of the data. The editing process aims at avoiding equivocation and
ambiguity. The collected raw data is also examined to detect errors and omissions,
if any. A careful scrutiny is performed on the completed questionnaires and
schedules to assure that the data has the following features:

 Accuracy

 Consistency

 Unity

 Uniformity

 Effective arrangement

The stages at which editing should be performed can be classified as follows:

 Field editing: This involves reviewing the reporting forms, by the investigator,
that are written in an abbreviated or illegible form by the informant at the
time of recording the respondent’s responses. Such type of editing must be
done immediately after the interview. If performed after some time, such
editing becomes complicated for the researcher, as it is difficult to decipher
any particular individual’s writing style. The investigator needs to be careful
while field editing and restrain the researcher from correcting errors or
omission by guesswork.

 Central editing: This kind of editing involves a thorough editing of the
entire data by a single editor or a team of editors. It takes place when all the
schedules created according to the research plan have been completed and
returned to the researcher. Editors correct the errors such as data recorded
in the wrong place or the data recorded in months when it should be
recorded in weeks. They can provide an appropriate answer to incorrect
or missing replies by reviewing the other information in the schedule. At
times, the respondent can be contacted for clarification. In some cases, if
the answer is inappropriate or incomplete and an accurate answer cannot
be determined on any basis, then the editor should delete or remove that
answer from the collected data. He/She can put a note as ‘no answer’ in
this case. The answers that can be easily deciphered as wrong should be
dropped from the final results.

Besides using the above-stated methods according to the data source, the researcher
should also keep in mind the following points while editing:

 Familiarity with the instructions given to interviewers and coders

 Know-how of editing instructions

 Single line striking for deleting of an original entry
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 Standardized and distinctive editing of data

 Initialization of all answers that are changed

2. Coding of Data

The coding of data can be defined as representing the data symbolically using
some predefined rules. Once data is coded and summarized, the researcher can
analyse it and relationships can be found among its various categories.

Checklist for coding

This enables the researcher to classify the responses of the individuals according
to a limited number of categories or classes. Such classes should possess the
following important characteristics:

 Classes should be appropriate and in accordance to the research problem
under consideration.

 They must include a class for every data element.

 There should be a mutual exclusivity, which means that a specific answer

can be placed in one and only one cell of a given category set.

 The classes should be one-dimensional. This means that every class is defined

in terms of only one concept.

Significance of coding

Coding of data is necessary for its efficient analysis. Codiing facilitates reduction

of data from a variety to a small number of classes. Thus, only that information

which is important and critical for analysis is retained in the research. Coding

decisions are usually taken at the designing stage of the questionnaire. This makes

it possible to pre-code the questionnaire choices, which in turn, is helpful for

computer tabulation.
However, in case of hand coding, some standard method should be used.

One such method is to code in the margin with a coloured pencil. The other
method is to transcribe data from the questionnaire to a coding sheet. Whatever
method is adopted, you should ensure that coding errors are altogether
eliminated or reduced to a minimum level.

3. Classification of Data

Research studies involve extensive collection of raw data and usage of the data to

implement the research plan. To make the research plan easier, the data needs to

be classified in different groups for understanding the relationship among the different

phases of the research plan. Classification of data involves arrangement of data in

groups or classes on the basis of some common characteristics. The methods of

classification can be divided under the following two headings:
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 Classification according to attributes

 Classification according to class intervals

Figure 3.2 shows the categories of data.

Fig. 3.2 Data Classification

Classification of data according to attributes

Data is classified on the basis of similar features as follows:

 Descriptive classification: This classification is performed according to
the qualitative features and attributes which cannot be measured quantitatively.
These features can be either present or absent in an individual or an element.
The features related to descriptive classification of attributes can be literacy,
sex, honesty, solidarity, etc.

 Simple classification: In this classification the elements of data are
categorized on the basis of those that possess the concerned attribute and
those that do not.

 Manifold classification: In this classification two or more attributes are
considered simultaneously and the data is categorized into a number of
classes on the basis of those attributes. The total number of classes of final
order is given by 2n, where n = number of attributes considered.

Classification of data according to class intervals

Classifying data according to the class intervals is a quantitative phenomenon.
Class intervals help categorize the data with similar numerical characteristics, such
as income, production, age, weight, etc. Data can be measured through some
statistical tools like mean, mode, median, etc. The different categories of data
according to class intervals are as follows:

 Statistics of variables: This term refers to the measurable attributes, as
these typically vary over time or between individuals. The variables can be
discrete, i.e., taking values from a countable or finite set, continuous, i.e.,
having a continuous distribution function, or neither. This concept of variable
is widely utilized in the social, natural and medical sciences.
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 Class intervals: They refer to a range of values of a variable. This interval
is used to break up the scale of the variable in order to tabulate the frequency
distribution of a sample. A suitable example of such data classification can
be given by means of categorizing the birth rate of a country. In this case,
babies aged zero to one year will form a group; those aged two to five
years will form another group, and so on. The entire data is thus categorized
into several numbers of groups or classes or in other words, class intervals.
Each class interval has an upper limit as well as a lower limit, which is
defined as ‘the class limit.’ The difference between two class limits is known
as class magnitude. Classes can have equal or unequal class magnitudes.

The number of elements, which come under a given class, is called the
frequency of the given class interval. All class intervals, with their respective
frequencies, are taken together and described in a tabular form called the frequency
distribution.

Problems related to classification of data

The problems related to classification of data on the basis of class intervals are
divided into the following three categories:

(i) Number of classes and their magnitude: There are differences regarding
the number of classes into which data can be classified. As such, there are
no pre-defined rules for the classification of data. It all depends upon the
skill and experience of the researcher. The researcher should display the
data in such a way that it should be clear and meaningful to the analyst.

As regards the magnitude of classes, it is usually held that class intervals
should be of equal magnitude, but in some cases unequal magnitudes may
result in a better classification. It is the researcher’s objective and judgement
that plays a significant role in this regard. In general, multiples of two, five
and ten are preferred while determining class magnitudes. H.A. Sturges
suggested the following formula to determine the size of class interval:

where,
i = size of class interval

R = Range (difference between the values of the largest element and
smallest element among the given elements)

N = Number of items to be grouped

Sometimes, data may contain one or two or very few elements with very
high or very low values. In such cases, the researcher can use an open-
ended interval in the overall frequency distribution. Such intervals can be
expressed below two years; or twelve years and above. However, such
intervals are not desirable, yet cannot be avoided.

(ii) Choice of class limits: While choosing class limits, the researcher must
determine the mid-point of a class interval. A mid-point is, generally, derived
by taking the sum of the upper and lower limit of a class and then dividing it
by two. The actual average of elements of that class interval should remain
as close to each other as possible. In accordance with this principle, the
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class limits should be located at multiples of two, five, ten, twenty and hundred
and such other figures. The class limits can generally be stated in any of the
following forms:

o Exclusive type class intervals: These intervals are usually stated as
follows:
 10–20
 20–30
 30–40
 40–50

These intervals should be read in the following way:
 10 and under 20
 20 and under 30
 30 and under 40
 40 and under 50

In the exclusive type of class intervals, the elements whose values are
equal to the upper limit of a class are grouped in the next higher class.
For example, an item whose value is exactly thirty would be put in 30–
40-class interval and not in 20–30-class interval. In other words, an
exclusive type of class interval is that in which the upper limit of a class
interval is excluded and items with values less than the upper limit, but
not less than the lower limit, are put in the given class interval.

o Inclusive type class intervals: These intervals are normally stated as
follows:

 11–20
 21–30
 31–40
 41–50

This should be read as follows:
 11 and under 21
 21 and under 31
 31 and under 41
 41 and under 51

In this method, the upper limit of a class interval is also included in the
concerning class interval. Thus, an element whose value is twenty will be
put in 11–20-class interval. The stated upper limit of the class interval 11–
20 is twenty but the real upper limit is 20.999999 and as such 11–20 class
interval really means eleven and under twenty-one. When data to be classified
happens to be a discrete one, then the inclusive type of classification should
be applied. But when data happens to be a continuous one, the exclusive
type of class intervals can be used.

(iii) Determining the frequency of each class: The frequency of each class
can be determined using tally sheets or mechanical aids. In tally sheets, the
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class groups are written on a sheet of paper and for each item a stroke (a
small vertical line) is marked against the class group in which it falls. The
general practice is that after every four small vertical lines in a class group,
the fifth line for the element falling in the same group is indicated as a diagonal
line through the above said four lines. This enables the researcher to perform
the counting of elements in each one of the class groups. Table 3.10 displays
a hypothetical tally sheet.

Table 3.10 A Tally Sheet

In case of large inquiries and surveys, class frequencies can be determined
by means of mechanical aids, i.e., with the help of machines. Such machines function,
either manually or automatically and run on electricity. These machines can sort
out cards at a speed of around 25,000 cards per hour. Although this method
increases the speed, it is an expensive method.

4. Tabulation of Data

In simple terms, tabulation means placing the results and data collected from
research in a tabular form.

Methods of tabulation

Tabulation can be done either manually or mechanically using various electronic
devices. Several factors like the size and type of study, cost considerations, time
pressures and availability of tabulating machines decide the choice of tabulation.
Relatively large data requires computer tabulation. Manual tabulation is preferred
in case of small inquiries, when the number of questionnaires is small and they are
of relatively short length. The different methods used in hand tabulation are as
follows:

 Direct tally method: This method involves simple codes, which the
researcher can use to directly tally data with the questionnaire. The codes
are written on a sheet of paper called tally sheet and for each response, a
stroke is marked against the code in which it falls. Usually, after every four
strokes against a particular code, the fifth response is indicated by drawing
a diagonal or horizontal line through the strokes. These groups are easy to
count and the data is sorted against each code conveniently.

 List and tally method: In this method, code responses may be transcribed
into a large worksheet, allowing a line for each questionnaire. This facilitates
listing of a large number of questionnaires in one worksheet. Tallies are then
made for each question.
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 Card sort method: This is the most flexible hand tabulation method, where
the data is recorded on special cards that are of convenient sizes and shapes
and have a series of holes. Each hole in the card stands for a code. When
the cards are stacked, a needle passes through a particular hole representing
a particular code. These cards are then separated and counted. In this way,
frequencies of various codes can be found out by the repetition of this
technique.

Significance of tabulation

Tabulation enables the researcher to arrange data in a concise and logical order. It
summarizes the raw data and displays the same in a compact form for further
analysis. It helps in the orderly arrangement of data in rows and columns. The
various advantages of tabulation of data are as follows:

 A table saves space and reduces descriptive and explanatory statements to
the minimum.

 It facilitates and eases the comparison process.

 Summation of elements and detection of omissions and errors becomes
easy in a tabular description.

 A table provides a basis for various statistical computations.

Checklist for tables

A table should communicate the required information to the reader in such a way
that it becomes easy for him/her to read, comprehend and recall information when
required. Certain conventions have to be followed during tabulation of data. These
are as follows:

 All tables should have a clear, precise and adequate title to make them
intelligible enough without any reference to the text.

 Tables should be featured with clarity and readability.

 Every table should be given a distinct number to facilitate an easy reference.

 The table should be of an appropriate size and tally with the required
information.

 Headings for columns and rows should be in bold font letters. It is a general
rule to include an independent variable in the left column or the first row.
The dependent variable is contained in the bottom row or the right column.

 Numbers should be displayed such that they are neat and readable.

 Explanatory footnotes, if any, regarding the table should be placed directly
beneath the table, along with the reference symbols used in the table.

 The source of the table should be indicated just below the table.

 The table should contain thick lines to separate data under one class from
the data under another class and thin lines to separate the different
subdivisions of the classes.

 All column figures should be properly aligned.
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 Abbreviations should be avoided in a table to the best possible extent.

 If data happens to be large, then it should not be crowded in a single table.
It makes the table unwieldy and inconvenient.

Tabulation can also be classified as complex and simple. The former type of
tabulation gives information about one or more groups of independent variables,
whereas, the latter shows the division of data in two or more categories.

Graphical Presentation

The data we collect can often be more easily understood for interpretation if it is
presented graphically or pictorially. Diagrams and graphs give visual indications of
magnitudes, groupings, trends and patterns in the data. These important features
are more simply presented in the form of graphs. Also, diagrams facilitate
comparisons between two or more sets of data.

The diagrams should be clear and easy to read and understand. Too much
information should not be shown in the same diagram; otherwise, it may become
cumbersome and confusing. Each diagram should include a brief and self-
explanatory title dealing with the subject matter. The scale of the presentation
should be chosen in such a way that the resulting diagram is of appropriate size.
The intervals on the vertical as well as the horizontal axis should be of equal size;
otherwise, distortions would occur.

Diagrams are more suitable to illustrate the data which is discrete, while
continuous data is better represented by graphs. We will study about diagrammatic
elucidation in detail in the unit 5.

3.4.1 Types of Analysis

Analysis of data is the process of transforming data for the purpose of extracting
useful information, which in turn facilitates the discovery of some useful conclusions.
Finding conclusions from the analysed data is known as interpretation of data.
However, if the analysis is done, in the case of experimental data or survey, then
the value of the unknown parameters of the population and hypothesis testing is
estimated.

Analysis of data can be either descriptive or inferential. Inferential analysis
is also known as statistical analysis. The descriptive analysis is used to describe
the basic features of the data in a study such as persons, work groups and
organizations. The inferential analysis is used to make inferences from the data,
which means that we are trying to understand some process and make some
possible predictions based on this understanding.

The three types of analyses are as follows:

(i) Multiple regression analysis: This type of analysis is used to predict a
single dependent variable by a set of independent variables. In multiple
regression analysis, the independent variables are not correlated to each
other.

(ii) Multiple discriminant analysis: In multiple discriminant analysis, there is
one single dependent variable, which is very difficult to measure. One of the
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main objectives of this type of analysis is to understand the group differences
and predict the likelihood that an entity, i.e., an individual or an object,
belongs to a particular class or group based on several metric-independent
variables.

(iii) Canonical correlation analysis: It is a method for assessing the relationship
between variables. This analysis also allows you to investigate the relationship
between two sets of variables.

Univariate, Bivariate and Multivariate Analysis

Many types of analyses are performed according to the variance that exists in the
data. Such analyses is carried out to check if the differences between three or
more variables are significant enough to evaluate them statistically. There are three
types of such analyses; namely, univariate, bivariate and multivariate analyses. These
types are explained below:

(i) Univariate analysis: In this analysis, only a single variable is taken into

consideration. It is usually the first activity pursued while analysing the data.

It is performed with the purpose of describing each variable in terms of

mean, median or mode, and variability. Examples of such analysis are

averages or a set of cases that may come under a specific category amidst

a whole sample.

(ii) Bivariate analysis: This type of examines the relationship between two

variables. It tries to find the extent of association that exists among these

variables. Thus, a bivariate analysis may help you; for example, to find

whether the variables of irregular meals and migraine headaches are associate;

and up to what extent. Here, two variables are thus statistically measured

simultaneously.

(iii) Multivariate analysis: This type of analysis involves observation and

analysis of three or more than three statistical variables at a time. Such an

analysis is performed using statistical tests or even in a tabular format. Thus,

for example, you can study the variables of age, educational qualification

and annual income of a given set of population at the same time using the

multivariate analysis method.

Usually, these types of analyses are more convenient when performed in a tabular
format. This involves, using a cross-classification or contingency table. Such a table
is made of two columns and two rows, showing the frequencies of two variables that
are displayed in rows and columns. This is more popularly known as constructing
the bivariate table. Traditionally, the independent variable is displayed in columns
and the dependent ones in rows. A multivariate table, if related to the same data, is
the result of combining the bivariate tables. In this case, each bivariate table is known
as partial table. Usually, a multivariate table is created with the purpose of explaining
or replicating the primary relationship that is found in the bivariate table. Table 3.11(a)
and (b) shows an example of a bivariate table and a multivariate table.
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Table 3.11 (a) Bivariate Table

 1991 1992 1993 
Percentage of students failed 33 per cent 38 per cent 42 per cent 
Percentage of students passed 67 per cent 62 per cent 58 per cent 

 

Table 3.11 (b) Multivariate Table

 1991 1992 1993 
 First Attempt Second Attempt Third Attempt 
Percentage of students who passed 
in Maths 

27 per cent 35 per cent – 

Percentage of students who passed 
in English 

53 per cent 60 per cent 44 per cent 

 

Although the data in both tables is related, except the variable of ‘attempts’,
the multivariate table has been displayed separately in this example. However,
you should note that the tables have dealt simultaneously with two or more variables
of the data.

Data interpretation

Data interpretation refers to the identification of trends in different variables. The
researcher uses statistics for this purpose. The researcher is required to be familiar
with the knowledge of the scales of measurement. This enables him/her to choose
the appropriate statistical method for his/her research project. The scales of
measurement facilitate the allotment of numerical values to characteristics adhering
to any specific rules. This measurement is also related to such levels of measurement
of data like nominal, ordinal and internal and ratio levels. These levels can be
explained as follows:

 Nominal measurement: The nominal measurement assigns a numeral value
to a specific characteristic. It is the fundamental form of measurement. The
nominal measurement calculates the lowest level of data available for
measurement.

 Ordinal measurement: This type of measurement involves allotting a
specific feature to numeral value in terms of a specific order. The ordinal
scale displays the way in which the entity is measured. The ordinal scale of
measurement is used to calculate and derive data pertaining to the median,
percentage, rank order, correlations and percentile.

 Interval measurement: A researcher can depict the difference between
the first aspect of a data and another aspect using this level of measurement.
The interval scale of measurement is useful for the researcher in several
ways. It can be applied in the calculation of arithmetic mean, averages,
standard deviations and determining correlation between different variables.

 Ratio measurement: In this method, there are fixed proportions (ratio)
between the number numerical and the amount of the characteristics that it
represents. A researcher should remember while measuring the ratio levels
that, a fixed zero point exists. The ratio level of measurement facilitates
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researchers in determining, if the aspects possess any certain characteristic.
Almost any type of arithmetical calculations can be executed using this scale
of measurement.

The most important feature of any measuring scale is its reliability and validity,
which is explained as follows:

 Reliability: It is the term used to deal with accuracy. A scale measurement
can be said to be reliable, when it exactly measures, only that what it is
supposed to measure. In other words, when the same researcher repeats a
test, i.e., with a different group but resembling the original group, he/she
should get the same results as the former.

 Validity: According to Leedy, validity is the assessment of the soundness
and the effectiveness of the measuring instrument. There are four types of
validity, which can be stated as follows:

o Content validity: It deals with the accuracy with which an instrument
measures the factors or content of the course or situations of the research
study.

o Prognostic validity: It depends on the possibility to make judgements
from results obtained by the concerned measuring instrument. The
judgement is future oriented.

o Simultaneous validity: This involves comparing of one measuring
instrument with another; one that measures the same characteristic and
is available immediately.

Multiple regression analysis

Multiple regression analysis is a statistical tool that helps the researchers to
evaluate the effect of different factors on the consequences occurring at the same
time. It analyzes the relationship between several independent or predictor variables
and a dependent variable. In research technology, regression analysis is used to
investigate a particular set of predictors and to show differences in the consequences
that occur. Generally, regression is used to determine the effect of the specific
factors along with the other factors that influence these consequences. The
researchers use algebraic methods to analyze the result by making a group of
factors associated with a particular phenomenon as a constant. According to the
dictionary meaning, the multiple regression is a statistical technique that predicts
values of one variable on the basis of two or more other variables.

Multiple regression and statistics: The term ‘multiple regression’ was first
given by Pearson. The regression is of two types, simple and multiple and both the
regression techniques are related to the Analysis Of Variance (ANOVA). Of these,
multiple regression is the simplest method in comparison to other multivariate
statistical techniques.

Multiple regression and mathematics: The multiple regression technique is
used in mathematics to formulate simple regression equations, and to evaluate the
best fitting curve for a straight line along the dots on an x-y plot or a scattergram.
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Check Your Progress

5. What is the significance of coding of data?

6. List the various advantages of tabulation of data.

3.5 REPORT WRITING

On completion of the research study and after obtaining the research results, the
real skill of the researcher lies in terms of analysing and interpreting the findings
and linking them with the propositions formulated in the form of research hypotheses
at the beginning of the study. The statistical or qualitative summary of results would
be little more than numbers or conclusions unless one is able to present the
documented version of the research endeavour.

Characteristics of a Good Report

Depending on the business researcher’s orientation, the intention might be different
and would be reflected in the form of the presentation but the significance is critical
to both. Essentially, this is so because of the following reasons:

 The research report fulfills the historical task of serving as a concrete proof
of the study that was undertaken. This serves the purpose of providing a
framework for any work that can be conducted in the same or related
areas.

 It is the complete detailed report of the research study undertaken by the
researcher, thus it needs to be presented in a comprehensive and objective
manner. This is a one-way communication of the researcher’s study and
analysis to the reader/manager, and thus needs to be all-inclusive and yet
neutral in its reporting.

 For academic purposes, the recorded document presents a knowledge
base on the topic under study and for the business manager seeking help in
taking more informed decisions, the report provides the necessary guidance
for taking appropriate action.

 As the report documents all the steps followed and the analysis carried out,
it also serves to authenticate the quality of the work carried out and
establishes the strength of the findings obtained.

Thus, effective recording and communicating of the results of the study
becomes an extremely critical step of the research process. Based on the nature
of the research study and the researcher’s orientation, the report can take different
forms.

3.5.1 Types of Research Reports

The form and structure of the research report might change according to the purpose
for which it has been designed. Based on the size of the report, it is possible to
divide the report into the following types:
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Brief Reports

These kinds of reports are not formally structured and are generally short, sometimes
not running more than four to five pages. The information provided is of a limited
scope and is prepared either for immediate consumption or as a prelude to the
formal structured report that would subsequently follow. These reports could be
designed in several ways.

 Working papers or basic reports are written for the purpose of collating
the process carried out in terms of scope and framework of the study, the
methodology followed and instrument designed. The results and findings
would also be recorded here. However, the interpretation of the findings
and study background might be missing, as the focus is more on the present
study rather than past literature. These reports are significant as they serve
as a reference point when writing the final report or when the researcher
wants to revisit the detailed steps followed in collecting the study-related
information.

 Survey reports might or might not have an academic orientation. The focus
here is to present findings in an easy-to-comprehend format that includes
figures and tables. The reader can then study the patterns in the findings to
arrive at appropriate conclusions, essential for resolving the research problem.
The advantage of these reports is that they are simple and easy to understand
and present the findings in a clear and usable format.

Detailed Reports

These are more formal and pedantic in their structure and are essentially either
academic, technical or business reports. Sometimes, the researcher may prepare
both kinds—for an academic as well as for a business purpose. The language,
presentation and format of the two kinds of reports would be vastly different as
they would need to be prepared for the understanding of the reader’s capabilities
and intentions.

Technical Reports

These are major documents and would include all elements of the basic report, as
well as the interpretations and conclusions, as related to the obtained results. This
would have a complete problem background and any additional past data/records
that are essential for comprehending and interpreting the present study output. All
sources of data, sampling plan, data collection instrument(s), data analysis outputs
would be formally and sequentially documented.

Business Reports

These reports would not have the technical rigour and details of the technical
report and would be in the language and include conclusions as understood and
required by the business manager. The tables, figures and numbers of the first
report would now be pictorially shown as bars and graphs and the reporting tone
would be more in business terms rather than in conceptual or theoretical terms. If
needed, the tabular data might be attached in the appendix.
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3.5.2 Steps in Report Writing

Whatever the type of report, the reporting and dissemination of the study and its
findings require a structured format and by and large, the process is standardized.
As stated above, the major difference amongst the types of reports is that all the
elements that essentially constitute a research report would be present only in a
detailed technical report.

The entire research project needs to be recorded either as a single written
report or into several reports, depending on the need of the readers. The researcher
would need to assist the business manager in deciphering the report, executing the
findings, and in case of need, to revise the report to suit the specific actionable
requirements of the manager.

As presented in Figure 3.3, most research reports include the following sections:

Fig. 3.3  The Process of Report Formulation and Writing
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1. Preliminary Pages

This section mainly consists of identification information for the study conducted.
It has the following individual elements:

Title page: This includes classification data about:

 The target audience, or the intended reader of the report.

 The report author(s), including their name, affiliation and address.

 The title of the study presented in a manner to clearly indicate the study
variables; the relationship or status of the variables studied and the population
to which the results apply. The title should be crisp and indicative of the
nature of the project, as illustrated in the following examples.

o Comparative analysis of BPO workers and schoolteachers with reference
to their work–life balance

o Segmentation analysis of luxury apartment buyers in the National Capital
Region (NCR).

o An assessment of behavioural factors impacting consumer financial
investment decisions.

Letter of transmittal: This is the letter that goes alongside the formalized copy
of the final report. It broadly refers to the purpose behind the study. The tone in
this note can be slightly informal and indicative of the rapport between the client-
reader and the researcher. A sample letter of transmittal is presented in Exhibit
3.1. The letter broadly refers to three issues: It indicates the term of the study or
objectives; next it goes on to broadly give an indication of the process carried out
to conduct the study and the implications of the findings. The conclusions are
generally indicative of the researcher’s interest/learning from the study and in some
cases may be laying the foundation for future research opportunities.

Letter of authorization: Sometimes the letter of authorization may be redundant
as indications of the formal approval for conducting the study might be included in
the letter of transmittal. The author of this letter is the business manager or corporate
representative who formally gives the permission for executing the project. The
tone of this letter, unlike the above document, is very precise and formal, leaving
no room for speculation or interpretation.
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Exhibit 3.1 Sample Letter of Transmittal

To: Mr Prem Parashar From: Nayan Navre

Company: Just Bondas Corporation (JBC) Company: Jigyasa Associates
Location: Mumbai 116879 Location: Sabarmati Dham,
Mumbai
Telephone: 48786767; 4876768 Telephone: 41765888
Fax: 48786799 Fax: 41765899
Addendums: Highlight of findings (pages: 20)

15 January 2011

Dear Prem,

Please find the enclosed document which covers a summary of the findings of the
November- December 2010 study of the new product offering and its acceptibility.
I would be sending three hard copies of the same tomorrow.

Once the core group has discussed the direction of the expected results I would
request you to kindly get back with your comments/queries/suggestions, so that
they can be incorporated in the preparation of the final report document.

  The major findings of the study were that the response of the non-vegetarians
consuming the new keema bonda pav at Just Bondas was positive. As you can
observe, however, the introduction of the non-vegetarian bonda has not been well
received by the regular customers who visit the outlets for their regular alloo
bonda. These findings, though on a small respondent base, are significant as they
could be an indication of a deflecting loyal customer base.

Best regards,

Nayan

As explained, this letter is not critical to submission, in case reference to the
same has been made in the transmittal letter. However, in case it is to be included
in the report, it is advisable to reproduce the exact prototype of the original letter.

Table of contents: All reports should have a section that clearly indicates the
division of the report based on the formal areas of the study as indicated in the
research structure. The major divisions and subdivisions of the study, along with
their starting page numbers, should be presented. The subheadings and the smaller
sections of a topic need not be indicated here as then the presentation of the
content seems cluttered.

Once the major sections of the report are listed,  the list of tables come
next, followed by the list of figures and graphs, exhibits (if any) and finally the list
of appendices.

Executive summary: This is the last and the most critical element of the preliminary
section. The summary of the entire report, starting from the scope and objectives
of the study to the methodology employed and the results obtained, have to be
presented in a brief and concise manner. In case the research requirement was to
provide recommended changes based on the findings, it is advisable to provide
short pointers here. Interestingly, it has been observed that in most instances the
business managers read only the executive summary in its complete detail and
most often just glance through the rest of the report. Thus, it becomes extremely
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critical to present a Gestaltan view of the entire report in a suitable condensed
form.

The executive summary essentially can be divided into four or five sections.
It begins with the study background, scope and objectives of the study, followed
by the execution, including the sample details and methodology of the study. Next
comes the findings and results obtained. The fourth section covers the conclusions
which are more or less based on the opinion of the researcher. Finally, as stated
earlier, in case the study objectives necessitates implications, the last section would
include recommendations and suggestions.

Acknowledgements: A small note acknowledging the contribution of the
respondents, the corporates and the experts who provided inputs for accomplishing
the study is to be included here.

Though the executive summary comes before the main body of the report,
it is always prepared after the entire report has been finalized and is ready in its
final form. The length of this section is one or two pages only and the researcher
needs to effectively present the most significant parts of the study in a succinct
form. It has been observed that the executive summary is a standalone document
that is often circulated independently to the interested managers who might be
directly or indirectly related to the study.

2. Main Text

This is the most significant and academically robust part of the report. The sections
of this division follow the essential pattern of a typical research study.

Problem definition: This section begins with the formal definition of the research
problem. The problem statement is the research intention and is more or less
similar to what was stated earlier as the title of the research study.

Study background: Study background presents details of the preliminary
conceptualization of the management decision problem and all the groundwork
done in terms of secondary data analysis, industry experts’ perspectives and any
other earlier reporting of similar approaches undertaken. Thus, essentially, the
section begins by presenting the decision-makers’ problem and then moves on to
a description of the theoretical and contemporary market data that laid the
foundation that guided the research.

In case the study is an academic research, there is a separate section devoted
to the review of related literature, which presents a detailed reporting of work
done on the same or related topic of interest.

Study scope and objectives: The logical arguments then conclude in the form of
definite statements related to the purpose of the study. A clear definition of the
scope and objective of the study is presented usually after the study background;
in case the study is causal in nature, the formulated hypotheses are presented here
as well.

Methodology of research: This section would not be sequentially placed here,
for short reports or for a business report. In such reports, a short description of
the methodology followed would be documented in the appendix. However, for a
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technical and academic report, this is a significant and primary contribution of the
research study. The section would essentially have five to six sections specifying
the details of how the research was conducted. These would essentially be:

 Research framework or design: The variables and concepts being
investigated are clearly defined, with a clear reference to the relationship
being studied. The justification for using a particular design has to be
presented in a sequential and step-wise manner enlisting the experimental
and control conditions,  in case of a causal study. The researcher must take
care to keep the technical details of the execution in the appendix and present
the execution details in simple language, in the main body.

 Sampling design: The entire sampling plan in terms of the population being
studied, along with the reasons for collecting the study-related information
from the given group is given here. The execution details, in terms of sample
size calculations, sampling frame considered and field work details can be
recorded in the appendix rather than in the main body of the report. However,
the sample profile and identification details are included in the main section.
As stated earlier, the report needs to be reader-friendly, and too much
technical information might not be required by the decision-maker.

 Data collection methods: In this section, the researcher should clearly list
the information needed for the study as drawn from the study objectives
stated earlier. The secondary data sources considered and the primary
instrument designed for the specific study are discussed here. However, the
final draft of the measuring instrument can be included in the appendix,
which includes the execution details in terms of how the information was
collected; how the open ended or opinion-based questions were handled;
and how irregularities were handled and accounted for in the study. These
and similar information enable a clear insight into the standardization of
procedures maintained.

 Data analysis: Here, the researcher again needs to revisit the research
objectives and the study design in order to justify the analytical tools and
techniques used in the study. The assumptions and constraints of the analysis
need to be explained here in simple, non-technical terms. There is no need
to give a detailed description of the statistical calculations here.

 Study results and findings: This is the most critical chapter of the report
and requires special care; it is probably also one of the longest chapters in
the document. The researcher could, thus, consider either breaking this into
subchapters or at least clear subheadings.

Researchers commonly divide the chapter on the basis of the data collection
plan, i.e., there is a section on interview analysis, another one on focus group
discussion and the third referring to the questionnaire analysis. This, however,
does not serve any purpose as the results would then seem repetitive and disjointed.
Instead, the result should be organized according to the information areas on which
the data was collected or on the basis of the research objectives. There are also
times when the data would be presented for the whole sample and then will be
split and presented for the sub-population studied. For example, in the study on
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work-life balance, the findings were presented for the whole sample and then at
the micro level for the BPO sector and separately for the school teacher segment.
For each group, first the sample profile in terms of the demographic details of age,
education, income (individual and family), years of experience, marital status, family
size and other details was presented. Next, the descriptive data was made available
on the seven sub-scales studied—and lastly—the predictive data–based on a
multiple regression analysis with work-life balance as the dependent variable and
the seven variables as independent, was presented. There was only one open-
ended question related to the individual’s suggestion as to what support was
required from one’s place of work to achieve work-life balance. This was presented
last in the form of a bar chart showing variability in the responses given. Again as
advised earlier, it is essential to present the findings in the form of simplified tables,
graphs and figures, with the same being explained in simple text subsequently.

Interpretations of Results and Suggested Recommendations

The section study results and findings, i.e., the main report, presents a bird’s eye
view of the information as it exists in a summarized and numerical form. This kind
of information might become difficult to understand and convert into actionable
steps, thus the real skill of the researcher lies in simplifying the data in a reader-
friendly language. Here, it is recommended that this section should be more
analytical and opinion based. The results could be supported by the data that was
presented earlier, for example, industry forecasts or the expert opinion. In case
the report had an earlier section on literature review, the researcher could
demonstrate the similarity of findings with past studies done on the topic. For
example, in a study conducted on analysing the antecedents of turnover intention,
the results obtained were explained as follows:

The results of the logit regression indicate that organizational commitment,
age and martial status are significant at 5 per cent and 10 per cent levels respectively.
The results indicate that as organizational commitment increases, the log of odd
ratios in the favour of high turnover intention reduces, which is very logical. This is
in accordance with the results obtained by Mobley, et al. (1978), Cotton and
Tuttle (1986), Igbaria and Greenhaus (1992), Ahuja, et al. (2007). Thus, when
employees feel committed to an organization, they are more likely to stay with the
organization.

Sometimes, the research results obtained may not be in the direction as
found by earlier researchers. Here, the skill of the researcher in justifying the obtained
direction is based on his/her individual opinion and expertise in the area of study.
For example, in the same study on turnover intentions, contrary findings were
explained as follows:

...the results indicate that the log of odd ratios in favour of high turnover
intention is more in the case of older respondents; this is contrary to the
findings of Zeffane and Gul (1995) and Finegold, et al. (2002). However,
this has to be understood in the light of the profession, as in India, most
people take the BPO sector as a stop-gap career and use the time at the
BPO employment as an opportunity to enhance their academic qualification
and then move on, which is also one of the reasons why this sector is a
young sector.
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Subsequent to the subsection on the interpretation of results,
sometimes, the study requirement might be to formulate indicative recommendations
to the decision-makers as well. Thus, in case the report includes recommendations,
they should be realistic, workable and topically related to the industry studied.
For example, to the business manager of organic food products, the following
recommendation was made to build awareness amongst potential customers about
the benefits of organic products:

Organic food study: An illustration: The power of the print media in promoting
a high-involvement product is unsurpassed. Thus, articles by leading nutritionists
and doctors (88 per cent of consumers are influenced by others in consuming
health alternatives) on any aspect of organic food would work well. The organic
players need to take care that they do not advertise only their product offerings
and price alone but they also need to educate the consumer on the health benefits
of the products in their advertisements.

The article/advertisement could be placed in the Sunday supplements of
newspapers so that people would read them at leisure. The major decision-makers
for groceries are women thus magazines like Femina, Health and Savvy would be
likely choices (the magazines suggested are English fortnightlies and have a reader
profile similar to our sample profile). This is also because the product is a premium
and niche product and thus requires selective exposure.

Limitations of the Study

The last in this section is a brief discussion of the problems encountered during the
study and the constraints in terms of time, financial or human resources. There
could also have been constraints in obtaining the required information, either because
the data about the topic of interest has not been collected or because it is not
readily available to all. These clear revelations about the drawbacks are thus kept
in mind by the reader when analysing the results and the implications of the study.

3. End Text

The final section of the report provides all the supportive material in the study.
Some of the common details presented in this section are as follows:

Appendices: The appendix section follows the main body of the report and
essentially consists of two kinds of information:

1. Secondary information like long articles or in case the study uses/is based
on/refers to some technical information that needs to be understood by the
reader. Or long tables or articles or legal or policy documents.

2. Primary data that can be compressed and presented in the main body of
the report. This includes: Original questionnaire, discussion guides, formula
used for the study, sample details, original data, long tables and graphs
which can be described in statement form in the text.

Bibliography: This is an important part of the final section as it provides the
complete details of the information sources and papers cited in a standardized
format. It is recommended to follow the publication manuals from the American
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Psychological Association (APA) or the Harvard method of citation for preparing
this section. In fact, with the advancement in computer technology the latest version
of Microsoft office Word 2007 can automatically generate a bibliography based
on any of these formats, based on the source information provided in the document.

The reporting content of the bibliography could also be in terms of:

 Selected bibliography: Selective references are cited in terms of relevance
and reader requirement. Thus, the books or journals, that are technical and
not really needed to understand the study outcomes are not reported.

 Complete bibliography: All the items that have been referred to, even
when not cited in the text, are given here.

 Annotated bibliography: Along with the complete details of the cited work,
some brief information about the nature of information sought from the article
is given. This could run into three or four lines or a brief paragraph.

At this juncture we would like to refer to another method of citation that an
author might wish to use during report writing. This could be in the form of a footnote.
To explain the difference we would first like to explain what a typical footnote is:

Footnote: A typical footnote, as the name indicates, is part of the main report and
comes at the bottom of a page or at the end of the main text. This could refer to a
source that the author has referred to or it may be an explanation of a particular
concept referred to in the text.

The referencing protocol of a footnote and bibliography is different. In a
footnote, one gives the first name of the person first and the surname next. However,
this order is reversed in the bibliography. Here we start first with the surname and
then the first name. In a bibliography, we generally mention the page numbers of
the article or the total pages in the book. However, in a footnote, the specific page
from which the information is cited is mentioned. A bibliography is generally arranged
alphabetically depending on the author’s name, but in the footnote the reporting is
based on the sequence in which they occur in the text.

Glossary of terms: In case there are specific terms and technical jargon used in
the report, the researcher should consider putting a glossary in the form of a word
list of terms used in the study. This section is usually the last section of the report.

3.5.3 Planning and Organising the Report

An important point to remember in report writing is that the document compiled is
meant for specific readers. Thus, one needs to design the same according to the
needs of the reader. Listed below are some features of a good research study that
should be kept in mind while documenting and preparing the report.

Clear report mandate: While writing the research problem statement and study
background, the writer needs to be focused, precise and very explicit in terms of
the problem under study, the background that provided the impetus to conduct
the research and the study domain. This is prepared on the assumption that the
writer at no point in time needs to be physically present in order to clarify the
research mandate. One cannot make an assumption that the reader has earlier
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insights into the problem situation. The writer needs to be absolutely clear on the
need for lucidity of thought and dissemination of this knowledge to the reader.

Clearly designed methodology: Any research study has its unique orientation
and scope and thus has a specific and customized research design, sampling and
data collection plan. The writer, thus, needs to be explicit in terms of the logical
justification for having used the study methods and techniques. However, as stated
earlier, the language should be non-technical and reader friendly and any technical
explanations or details must be provided in the appendix. In researches, that are
not completely transparent on the set of procedures, one cannot be absolutely
confident of the findings and resulting conclusions.

Clear representation of findings: The sample size for each analysis, any special
conditions or data treatment must be clearly mentioned either as a footnote or as
an endnote, so that the reader takes this into account while interpreting and
understanding the study results. The sample base is very important in justifying a
trend or taking a strategic decision; for example, if amongst a sample of bachelors
we say that 100 per cent young bachelors want to buy grocery online or on the
telephone and the recommended strategy is to suggest this as the delivery channel,
one might be making an error if the size of the bachelors was four out of a total
sample of 100 grocery buyers considered. Thus, complete honesty and transparency
in stating the treatment and editing of missing or contrary data is extremely critical.

Representativeness of study finding: A good research report is also explicit in
terms of extent and scope of the results obtained, and in terms of the applicability
of findings. This is also dependent on whether the assumptions and preconditions
made for formulating the conclusions and recommendations of the study have
been explicitly stated.

In order to ensure that one has been able to achieve the above stated
objective, the reader must ensure a standardization of procedures in writing the
document as well as follow standard protocols for preparing graphs and tables. In
the following section we will briefly discuss some simple rules that the researcher
can use as guidelines for this.

3.5.4 Guidelines for Effective Documentation

The following are certain guidelines that are needed for effective documentation.

Command over the medium: Even though one may have done an extremely
rigorous and significant research study, the fundamental test still remains as to how
the learning has been disseminated. Regardless of how effective the graphs and
figures are in showcasing the findings, the verbal description and explanation—in
terms of why it was done, how it was done, and what was the outcome, still
remain the acid test.

Thus, a correct and effective language of communication is critical in putting
ideas and objectives in the vernacular of the reader/decision-maker. The writer
may, thus, be advised to read professionally written reports and, if necessary,
seek assistance from those proficient in preparing business reports.
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Phrasing protocol: There is a debate about whether or not one makes use of
personal pronoun while reporting. To understand this, one needs to revisit the
responsibility of the researcher, which is to present the findings of his/her study,
with complete objectivity and precision. The use of personal pronoun such as ‘I
think…..’ or ‘in my opinion…..’ lends a subjectivity and personalization of
judgement. Thus, the tone of the reporting should be neutral. For example:

‘Given the nature of the forecasted growth and the opinion of the respondents,
it is likely that the……’

Whenever the writer is reproducing the verbatim information from another
document or comment of an expert or published source, it must be in inverted
commas or italics and the author or source should be duly acknowledged.

For example:

Sarah Churchman, Head of Diversity, PricewaterhouseCoopers, states
‘At PricewaterhouseCoopers we firmly believe that promoting work–life balance
is a ‘business-critical’ issue and not simply the ‘right thing to do’. Profitable growth
and sustainable business depends on attracting and retaining top talent and we
know, from our own research and experience that work–life policies are an essential
ingredient of successful recruitment and retention strategies.’

The writer should avoid long sentences and break up the information in
clear chunks, so that the reader can process it with ease. Similar is the case in
structuring of the chapters or sections of the report that can be logically broken
down into smaller sections that are comprehensive and complete and yet maintain
a strong but logical link with the flow of reporting.

With the onset of the use of abbreviated communications in SMS and emails,
most people tend to use shortened form as ‘cd.’ for could and ‘u’ for you, etc.
Also the use of colloquial language and slangs must be avoided, as this is a formal
document and one must maintain the sanctity of the formal documentation required
in a research report.

Simplicity of approach: Along with grammatically and structurally correct language,
care must be taken to avoid technical jargon as far as possible. The business
manager, might have been a business student who had prepared a research report
in his academic pursuits but now understands simple common terms and does not
have the time or inclination to juggle the dictionary and the report together. In case
it is imperative to use certain terminology, then, as stated earlier, the definition of
these terms can be provided in the glossary of terms at the end of the report.

Sometimes the writer may prepare different research reports for the same
study to suit the need of diverse readers, for example, the business report needs to
be crisp and simple with definable and workable recommendations. On the other
hand, an academic report could discuss extensively the literature review section,
as well as the statistical analysis and interpretation.

Report formatting and presentation: In terms of paper quality, page margins
and font style and size, a professional standard should be maintained. The font
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style must be uniform throughout the report. The topics, subtopics, headings and
subheadings must be construed in the same manner throughout the report.
Sometimes certain academic reports have a mandated format for presentation
which the writers need to follow, in which case there is no choice in presentation.

However, when this is not clear, it is advisable that the writer creates his/her
own formatting rules and saves it on a notepad so that they can be implemented in
a standardized and professional manner.

The researcher can provide data relief and variation by adequately
supplementing the text with graphs and figures. Pictorial representations are simple
to comprehend and also break the monotony and fatigue of reading. They should
be used effectively whenever possible in the report.

Check Your Progress

7. What are technical reports?

8. What is letter of transmittal?

3.6 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Scaling describes the procedures of assigning numbers to various degrees
of opinion, attitude and other concepts.

2. The four types of measurement scales are the following:

 Nominal scale

 Ordinal scale

 Interval scale

 Ratio scale

3. The Bogardus scale is also known as the Bogardus social distance scale.
This scale was invented by Emory S. Bogardus in the 1930s and is used for
measuring social distance.

4. This is also called a summated scale because the scores on individual items
can be added together to produce a total score for the respondent. An
assumption of the Likert scale is that each of the items (statements) measures
some aspect of a single common factor, otherwise the scores on the items
cannot legitimately be summed up. In a typical research study, there are
generally 25 to 30 items on a Likert scale.

5. Coding of data is necessary for its efficient analysis. Coding facilitates
reduction of data from a variety to a small number of classes. Thus, only
that information which is important and critical for analysis is retained in the
research. Coding decisions are usually taken at the designing stage of the
questionnaire. This makes it possible to pre-code the questionnaire choices,
which in turn, is helpful for computer tabulation.
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6. The various advantages of tabulation of data are as follows:

 A table saves space and reduces descriptive and explanatory statements
to the minimum.

 It facilitates and eases the comparison process.

 Summation of elements and detection of omissions and errors becomes
easy in a tabular description.

 A table provides a basis for various statistical computations.

7. These are major documents and would include all elements of the basic
report, as well as the interpretations and conclusions, as related to the
obtained results. This would have a complete problem background and any
additional past data/records that are essential for comprehending and
interpreting the present study output.

8. Letter of transmittal goes alongside the formalized copy of the final report.
It broadly refers to the purpose behind the study. The tone in this note can
be slightly informal and indicative of the rapport between the client reader
and the researcher.

3.7 SUMMARY

 Scaling describes the procedures of assigning numbers to various degrees
of opinion, attitude and other concepts.

 There are four types of measurement scales—nominal, ordinal, interval and
ratio scales.

 One of the limitations of the nominal scale measurements is that we cannot
say whether the assigned number to an object is higher or lower than the
one assigned to another option.

 The ordinal scale measurement takes care of this limitation. An ordinal scale
measurement tells whether an object has more or less of characteristics
than some other objects.

 The interval scale measurement is the next higher level of measurement. It
takes care of the limitation of the ordinal scale measurement where the
difference between the score on the ordinal scale does not have any
meaningful interpretation.

 An attitude is viewed as an enduring disposition to respond consistently in a
given manner to various aspects of the world, including persons, events and
objects.

 In multiple item scale, there are many items that play a role in forming the
underlying construct that the researcher is trying to measure. This is because
each item forms some part of the construct (satisfaction) which the researcher
is trying to measure.
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 The scaling techniques used in research can also be classified into
comparative and non-comparative scales.

 The Q-sort technique was developed to discriminate among a large number
of objects quickly. This technique makes use of the rank order procedure in
which objects are sorted into different piles based on their similarity with
respect to certain criterion.

 The Stapel scale is used to measure the direction and intensity of an attitude.
At times it, may be difficult to use semantic differential scales because of the
problem in creating bipolar adjectives.

 Likert scale is that each of the items (statements) measures some aspect of
a single common factor, otherwise the scores on the items cannot legitimately
be summed up. In a typical research study, there are generally 25 to 30
items on a Likert scale.

 The Bogardus scale is also known as the Bogardus social distance scale.
This scale was invented by Emory S. Bogardus in the 1930s and is used for
measuring social distance.

 Research does not merely consist of data that is collected. Research is
incomplete without proper analysis of the collected data. Processing of
data involves analysis and manipulation of the collected data by performing
various functions.

 Editing of data involves the testing of data collection instruments in order to
ensure maximum accuracy. This includes checking the legibility, consistency
and completeness of the data.

 The coding of data can be defined as representing the data symbolically
using some predefined rules.

 Research studies involve extensive collection of raw data and usage of the
data to implement the research plan.

 Classifying data according to the class intervals is a quantitative phenomenon.

 Class intervals help categorize the data with similar numerical characteristics,
such as income, production, age, weight, etc.

 In simple terms, tabulation means placing the results and data collected
from research in a tabular form.

 Tabulation enables the researcher to arrange data in a concise and logical
order. It summarizes the raw data and displays the same in a compact form
for further analysis.

 The data we collect can often be more easily understood for interpretation
if it is presented graphically or pictorially. Diagrams and graphs give visual
indications of magnitudes, groupings, trends and patterns in the data.
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 Analysis of data is the process of transforming data for the purpose of
extracting useful information, which in turn facilitates the discovery of some
useful conclusions.

 Many types of analyses are performed according to the variance that exists
in the data. Such analyses is carried out to check if the differences between
three or more variables are significant enough to evaluate them statistically.

 Data interpretation refers to the identification of trends in different variables.
The researcher uses statistics for this purpose.

 On completion of the research study and after obtaining the research results,
the real skill of the researcher lies in terms of analysing and interpreting the
findings and linking them with the propositions formulated in the form of
research hypotheses at the beginning of the study.

 Business reports would not have the technical rigour and details of the
technical report and would be in the language and include conclusions as
understood and required by the business manager.

 The entire research project needs to be recorded either as a single written
report or into several reports, depending on the need of the readers.

 Sometimes the letter of authorization may be redundant as indications of the
formal approval for conducting the study might be included in the letter of
transmittal.

 A small note acknowledging the contribution of the respondents, the
corporates and the experts who provided inputs for accomplishing the study
is to be included in the acknowledgement section.

 The section study results and findings, i.e., the main report, presents a bird’s
eye view of the information as it exists in a summarized and numerical form.

 The results of the logit regression indicate that organizational commitment,
age and marital status are significant at 5 per cent and 10 per cent levels
respectively.

 The results indicate that as organizational commitment increases, the log of
odd ratios in the favour of high turnover intention reduces, which is very logical.

3.8 KEY TERMS

 Attitude: It is viewed as an enduring disposition to respond consistently in
a given manner to various aspects of the world, including persons, events
and objects.

 Field editing: This involves reviewing the reporting forms, by the investigator
that are written in an abbreviated or illegible form by the informant at the
time of recording the respondent’s responses.
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 Coding of data: It can be defined as representing the data symbolically
using some predefined rules.

 Tabulation: It enables the researcher to arrange data in a concise and
logical order. It summarizes the raw data and displays the same in a compact
form for further analysis.

 Multiple regression analysis: It is a statistical tool that helps the
researchers to evaluate the effect of different factors on the consequences
occurring at the same time.

3.9 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. Write short notes on the following:

(a) Nominal scale (b) Interval scale

2. Briefly mention the three components of attitude.

3. What are the methods of tabulation of data?

4. Prepare a checklist for tables.

5. What is the difference between inferential analysis and descriptive analysis?

6. Mention the characteristics of a good report.

7. What are the essential guidelines for effective documentation of a report?

Long-Answer Questions

1. Discuss the various comparative scales.

2. Explain the use of Likert and Bogardus scale.

3. Summarize the non-comparative scales.

4. Explain the methods involved in classification of data.

5. Examine the types of analyses that are performed according to the variance
that exists in the data.

6. Analyse the different kinds of research reports.

7. Elaborate the steps involved in report writing.
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4.9 Further Reading

4.0 INTRODUCTION

H. G. Wells’ statement statistical thinking will one day be as necessary as the
ability to read and write is valid in the context of today’s competitive business
environment where many organizations find themselves data rich but information
poor. Thus, for decision makers, it is important to develop the ability to extract
meaningful information from raw data to make better decisions. It is possible only
through the careful analysis of data guided by statistical thinking.

In this unit, you will study about the meaning and utility of statistics, importance
and scope of statistics, limitations of statistics, characteristics and importance of
central tendency and measurement of mean, median and mode.

4.1 OBJECTIVES

After going through this unit, you will be able to:

 Describe the meaning and  utility of statistics

 Discuss the types of statistical methods

 List the limitations of statistics

 Explain the calculation of mean, median and mode
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4.2 MEANING AND UTILITY OF STATISTICS

The reason for analysis of data is to understand the variation and its causes in
any phenomenon or process. As such knowledge helps in producing valuable data
about a phenomenon or a process, and hence leads to better decisions. It is from
this perspective that the knowledge of statistical techniques enables the decision
maker to:

 Summarize and describe information (data) more precisely to understand
the process at a glance.

 Capture a population’s characteristics by making inferences from a
sample’s characteristic.

 Understand the nature of relationship between pair of variables in a
process to improve its functioning.

 Make reliable forecasts of certain events of interest.

Thus, knowledge of statistical techniques or methods should enable us to
gain insight into an unknown situation or to produce sophisticated analysis for
numerical confirmation or a reflection of some widely held belief.

Growth and Development of Statistics

The views about statistics are numerous and have different meanings depending
largely on its use: (i) for a cricket fan, statistics refers to numerical information or
data relating to the runs scored by a cricketer; (ii) for an environmentalist, statistics
refers to information on the quantity of pollutants released into the atmosphere by
all types of vehicles in different cities; (iii) for the census department, statistics
refers to information about the birth rate and the sex ratio in different states; (iv)
for a share broker, statistics refers to information on changes in share prices over
a period of time; and (v) for a common person, statistics refers to increase and/or
decrease in per capita income, wholesale price index, industrial production, exports,
imports, crime rate and so on.

The secondary sources of such information or data are newspapers,
magazines journals, reports/bulletins, radio, television and so on. In all such cases,
the relevant data are collected and presented with the help of figures, charts,
diagrams and pictograms. To understand and find a solution (with certain degree
of precision) to problems pertaining to social, political, economic and cultural
activities is, of course, unending but possible to an extent by the use of Statistical
Methods or Techniques.

The development of fast-speed computers and use of computer software,
such as Statistical Analysis System (SAS) and Statistical Product and Service
Solutions (SPSS), have substantially changed the scope of application of statistical
methods towards solving real-life problems. The increasing use of spreadsheet
packages like Lotus 1-2-3 and Microsoft Excel have led to the incorporation of
statistical features in these packages.
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Statistical Thinking and Analysis

The objective of any organization is providing quality products or services to its
customers. This objective requires statistical thinking by the management of the
organization. Statistical thinking can be defined as the thought process that
focuses on ways to identify, control and reduce variations present in all
phenomena or processes. This approach helps to recognize and make interpretations
of the variations in a phenomenon or a process through data analysis and, hence,
enhances opportunities for improvement in the quality of products or services.

 A phenomenon or process (activity) is a set of conditions that repeatedly
come together to transform inputs into outcomes such as a business process to
serve customers, length of time to complete a banking transaction, manufacturing
of goods, resolution of customer complaint and so on.

The quality improvement process is comprised of three factors:
(i) management philosophy,
(ii) behavioral tools and
(iii) statistical methods.

While management philosophy works as catalyst for laying a foundation for
total quality improvement efforts, the use of behavioral tools such as brainstorming
and team building, and statistical methods such as control charts and descriptive
statistics, are also necessary for understanding and improving phenomena or
processes.

The steps of statistical thinking necessary for understanding and improvement
in the phenomena or processes are summarized in Fig.4.1.

Fig. 4.1 Flow Chart of Process Improvement

Definition and Nature

The word statistics refers to a collection of procedures and principles useful for
gathering and analysing numerical information, called statistical data or simply data,
for drawing conclusions and making decisions.
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A few definitions which describe the characteristics of statistics are as follows:

 The classified facts respecting the condition of the people in a state...
especially those facts which can be stated in numbers or in tables of
numbers or in any tabular or classified arrangement. —Webster

This definition confines the scope of statistics only to such facts and figures
that are related to the conditions of the people in a state.

 By statistics we mean quantitative data affected to a marked extent by
multiplicity of causes.

—Yule and Kendall

 By statistics we mean aggregates of facts affected to a marked extent
by multiplicity of causes numerically expressed, enumerated, or estimated
according to reasonable standards of accuracy, collected in a systematic
manner for predetermined purpose and placed in relation to each other.

—Horace Secrist

 Statistics is the science which deals with the methods of collecting,
classifying, presenting,  comparing and interpreting numerical data
collected to throw some light on any sphere of enquiry.

—Seligman

 The science of statistics is the method of judging, collecting natural or
social phenomenon from the results obtained from the analysis or
enumeration or collection of estimates.       —King

 Statistics may be called the science of counting; science of average as
well as science of the measurement of social organism regarded as a
whole in all its manifestations.

— A.L.Bowley

 Statistics may be defined as a science of collection, presentation, analysis
and interpretation of numerical data. — Croxton and Cowden

This definition has pointed out four stages of statistical investigation to which
one more stage ‘organization of data’ should also be added. Accordingly, statistics
may be defined as the science of collecting, organizing, presenting, analysing and
interpreting numerical data for making better decisions.

There are two branches of statistics:
(i) Mathematical statistics
(ii) Applied statistics

Mathematical statistics aims to obtain the knowledge of an experiment or
theoretical nature that has direct or immediate impact on action, performance or
policy decisions. Whereas, applied statistics uses statistical theory in formulating
and solving problems in real life. In applied statistics, the rules necessary to solve
a particular problem are not always obvious, although the guiding principles at the
back of various methods are identical regardless of the field of their application.
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4.2.1 Types of Statistical Methods

Statistical methods, broadly, fall into the following two categories:

(i) Descriptive statistics

(ii) Inferential statistics

Descriptive statistics includes statistical methods that are used for
collecting, presenting, depicting the center, spread and shape of the data array.
Hence, these methods are helpful as preliminary tools to describe the various
features/characteristics of data array.

In general, methods of descriptive statistics include graphic methods and
numeric measures. Bar charts, line graphs and pie charts comprise the graphic
methods, whereas numeric measures include measures of central tendency,
dispersion, skewness and kurtosis.

Inferential statistics includes statistical methods that are used for estimation
of population characteristics on the basis of sample results and testing of statistical
hypothesis.

Sample and population are two relative terms. A population or universe is
the collection of elements (such as employees in a company, students in a university/
college, companies, voters, households, customers, manufactured items, births
and deaths, road accidents, etc.) about which we wish to make some inference.
The population element is the individual unit or object on which the measurement
is taken. A population can be finite or infinite according to the number of elements
under statistical investigation. A sample is a fraction, subset or portion of that
universe.

Inferential statistics can be categorized as parametric or non-parametric.
The parametric statistical methods are used to draw inference about a population
for which the sample is drawn on an interval or a ratio scale and population is
normally distributed. Non-parametric statistical methods are used to draw inference
about a population for which the sample is drawn on nominal or ordinal scale and
population need not be normally distributed.

When the size of population is very large, we need to draw sample of
predetermined size due to (i) lower cost; (ii) greater accuracy of results; and (iii)
saving of time for data collection. The analyses of the elements of the sample
reflect the characteristics of the population from which the sample is drawn.

Illustration: A manufacturer who produces electric bulbs wants to learn the average
life of bulbs. For this, he selects a sample of bulbs at regular intervals of time and
measures the life of each. If the sample average does not fall within the specified
range of variations, the process controls are checked and suitable actions are
taken. In this example, all the bulbs being produced by the manufacturing process
represents the population, the statistical variable is the life of bulb, statistic is the
average life of bulbs in a given sample; parameters of interest are the average life
and variation in life span among manufactured bulbs, and sampling units are the
bulbs selected for the sample.
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4.2.2 Importance, Role and Scope of Statistics

Statistical methods are applicable in diversified fields such as economics, trade,
industry, commerce, agriculture, bio-sciences, physical sciences, education,
insurance, sociology, psychology and so on. Carrol D. Wright (1887), United
States Commissioner of the Bureau of Labour, has explained the importance of
statistics by saying:

To a very striking degree our culture has become a statistical culture.
Even a person who may never have heard of an index number is
affected by those index numbers which describe the cost of living. It
is impossible to understand Psychology, Sociology, Economics or a
Physical Science without some general idea of the meaning of an
average, of variation, of concomitance of sampling, of how to interpret
charts and tables.

According to the statistician Bowley, a knowledge of statistics is like a
knowledge of foreign language or of algebra, it may prove of use at any time under
any circumstances.

The importance of statistics in a few important disciplines is briefly discussed below.

Statistics and State

For efficient governance, any State Government collects the large amount of
statistics relating to prices, production, consumption, income and expenditure,
investments and profits. Statistical methods such as time-series analysis, index
numbers, forecasting and demand analysis are extensively practiced in formulating
economic policies. Data are also collected on population dynamics in order to
initiate and implement various welfare policies and programmes within a state or
for whole country.

Beside statistical bureaus in all ministries and government departments in
the Central and State Governments, other organizations/departments such as
Central Statistical Organization (CSO), National Sample Survey Organization
(NSSO) and the Registrar General of India (RGI), regularly collect data for the
purpose of analysing effectiveness of various policies of government.

Statistics in Economics

Various statistical methods are extensively used to derive empirical results for
setting economic policies. Few examples are given below:

 Time-series analysis is used for studying the fluctuation in prices, production
and consumption of commodities, savings, bank deposits, money landing
to industry, etc.

 Index numbers are used for economic planning to indicate the changes over
a specified period of time in (a) prices of commodities, (b) imports and
exports, (c) industrial/agricultural production and (d) cost of living, and the
like.

 Demand analysis is used to study the relationship between the price of a
commodity and its output (supply).
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 Forecasting techniques are used for curve fitting by the principle of least
squares and exponential smoothing to predict inflation rate, unemployment
rate or manufacturing capacity utilization.

Statistics in Business Management

According to Wallis and Roberts, statistics may be regarded as a body of methods
for making wise decisions in the face of uncertainty. Ya-Lin-Chou gave a modified
definition over this, saying that statistics is a method of decision making in the face
of uncertainty on the basis of numerical data and calculated risks. These definitions
reflect the applications of statistics in the development of general principles for
dealing with uncertainty.

Statistical reports provide a summary of business activities which improves
the decision makings in future. Certain activities where statistics plays an important
role are discussed below:

 Marketing: Before a product is launched, market research team, through
a pilot survey, makes use of various techniques of statistics to analyse data
on population, purchasing power, habits of the consumers, competitors,
pricing, etc. Such studies reveal the possible market potential for the product.

Analysis of sales volume in relation to the purchasing power and concentration
of population is helpful in establishing sales territories, routing of salesmen
and advertising strategies to improve sales.

 Production: Statistical quality control techniques are used for improvement
in the quality of the existing products and setting quality control standards
for new ones. Make or buy decisions are based on statistically analysed
data.

 Finance: The correlation analysis of profits and dividends helps organizations
to predict and decide probable dividends in coming years. Statistics tools
are also used to analyse data on assets and liabilities, income and expenditure,
and investment decisions under uncertainty to understand the financial results
of various operations.

 Personnel: Statistical studies of wage rates, incentive plans, cost of living,
attrition rates, employment trends, accident rates, performance appraisal,
need for training and development, etc., helps Human Resource Managers
in man power planning and designing welfare policies.

The impact of various factors such as wages, grievances handling, welfare,
delegation of authority, education and housing facilities, and training and
development on employer–employee relationship can also be studied through
statistical techniques such as multiple regression analysis and factor analysis.

Statistics in Physical Sciences

Statistical methods such as sampling, estimation and design of experiments are
used effectively in most of physical sciences such as astronomy, engineering,
geology, meteorology and certain branches of physics.
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Statistics in Social Sciences

The following definitions reflect the importance of statistics in social sciences.

 Statistics is the science of the measurement of social organism, regarded as
a whole in all its manifestations. —Bowley

 The science of statistics is the method of judging collective, natural or social
phenomenon from the results obtained from the analysis, enumeration or
collection of estimates. —W. I. King

Few areas of applications of statistics in social sciences are as listed below:

 Regression and correlation analysis techniques are used to study those factors
which bring out changes with respect to time, place and object.

 Sampling techniques are used for study pertaining to any strata of society,
and drawing inferences.

 Statistical methods are also used to study mortality (death) rates, fertility
(birth rates) trends, population growth and other aspects of vital statistics.

Statistics in Medical Sciences

For proper diagnosis of a disease, a doctor requires data relating to pulse rate,
body temperature, blood pressure, heart beats and body weight.

The efficacy of a particular drug or injection meant to cure a specific disease
may be verified using chi-square technique. Comparative studies for effectiveness
of a particular drug/injection manufactured by different companies can also be
made by using statistical techniques such as the t-test and F-test.

Statistics and Computers

Computers and information technology facilities such as Excel sheet, Microsoft
Word and common statistical software such as SPSS, SAS and LINDO have
made data analysis readily available to any business decision-maker. Past records
of operations involving payroll calculations, inventory management, railway/airline
reservations and money transaction  can be done with the help of a computer.

4.2.3 Limitations of Statistics

The following are few limitations of statistics that restrict its scope and utility.

Statistics Does Not Study Qualitative Phenomena

Statistics can be used effectively to study only those problems that can be stated
and expressed quantitatively. For example, a statement like ‘export volume of
India has increased considerably during the last few years’ cannot be analysed
statistically. Also qualitative characteristics such as honesty, poverty, welfare, beauty
or health cannot directly be measured quantitatively. However, these subjective
concepts can be related in an indirect manner to numerical data after assigning
particular scale of measurement. For example, attributes of intelligence in a class
of students can be studied on the basis of their Intelligence Quotients (IQ) which
is considered as a quantitative measure of the intelligence.
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Statistics Does Not Study Individuals

According to Horace Secrist, by statistics we mean aggregate of facts affected to
a marked extent by multiplicity of factors….. and placed in relation to each other.
This means that a single figure cannot be considered as statistics, unless it is part of
the aggregate of facts relating to any specific phenomenon. For example, price of
a single commodity or increase/decrease in the share price of a particular company
does not constitute statistics. However, the aggregate of figures representing prices,
production, sales volume, and profits over a period of time do constitute statistics.

Statistics Can Be Misused

To avoid the misuse of statistics, the user should have enough experience and
ability to analyse and interpret statistical data to arrive at an accurate and sensible
decision/conclusion. According to Bowley, statistics only furnishes a tool though
imperfect which is dangerous in the hands of those who do not know its use and
deficiencies. For example, the conclusion that 90 per cent of people who smoke
die before the age of 70 years, is statistically invalid because no data is available
on the percentage of people who do not smoke and die before reaching the age of
70 years. According to W. I. King, statistics are like clay of which you can make
a God or a Devil as you please. He also remarked, science of statistics is the
useful servant but only of great value to those who understand its proper use.

Check Your Progress

1. Name the two main branches of statistics.

2. Define descriptive statistics.

4.3 CENTRAL TENDENCY: MEANING,
CHARACTERISTICS AND IMPORTANCE

Raw data has three major properties. These three properties are as follows:

(i) Central tendency: A numerical value around which most numerical values
in the data set tend to cluster.

(ii) Variation: The extent to which numerical values cluster or scatter around
the central value.

(iii) Skewness: The extent of dispension or variation from the symmetry of a
distribution.

The statistical methods that are used to extract and measure these three
features: central tendency, variation and skewness in the data set are called
descriptive (or summary) measures. There are three types of descriptive measures:

(i) Measures of central tendency

(ii) Measures of dispersion or variation

(iii) Measures of symmetry—skewness
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These measures can also be used for comparing two or more populations
with respect to central tendency, variation and skewness to draw useful inferences.
The term ‘central tendency’ was coined because numerical values in most data
sets show a distinct tendency to cluster around a value of an observation located
somewhere in the middle of all numerical values (observations). It is necessary to
know this central value (also called average) to describe characteristic of the data
set. Statistical methods of computing the central value are called measures of central
tendency. If the descriptive measures are computed using sample data, then these
are called sample statistic but if these measures are computed using data of the
population, they are called population parameters.

Objectives of Averaging

Few of the objectives to calculate a central value (or average) in order to describe
the characteristic of the given data set are given below:

1. It is useful to extract and summarize the characteristics of the data set in a
precise form. For example, to understand individual families’ need for water
during summers, the knowledge of the average quantity of water needed
for the entire population will help in planning for water resources.

2. Knowledge of ‘average’ value facilitates comparison between two or more
populations with respect to a particular attribute. For example, average
sale of any product for any month can be compared with the preceding
months, or even with the sale of similar product of competitive companies
for the same months.

3. It offers a base for computing various other measures such as dispersion,
skewness and kurtosis that help in statistical analysis.

Requisites of a Measure of Central Tendency

The following are the few requirements to be satisfied by a measure of central
tendency:

1. Rigidly defined: The definition of a measure of central tendency should
be clear and rigidly defined by an algebraic formula to bring in uniformity in
its interpretation by decision makers.

2. Based on all the observations: The value of a measure of central tendency
should be calculated by taking into consideration the entire data set.

3. Least variation in sample results: The value of a measure of central
tendency derived from independent random samples of the same size from
a given population should not vary much from another. The amount of
difference (if any) in the values is considered to be the sampling error.

4. Capable of algebraic treatment: The nature of the average should be
such that it could be used for statistical analysis of the data set. For example,
it should be possible to determine the average production in a particular
year by the use of average production in each month of that year.
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5. Unaffected by extreme observations: To represent truly the
characteristics of the entire data set, the value of a measure of central
tendency should not be affected by very small or large numerical value of
observations in the data set.

Importance of Central Tendency

Central tendency are useful in statistics because of the following reasons.

(i) To find representative value: It helps give one value for the distribution
and this value represents the entire distribution.

(ii) To condense data: It helps condense a vast amount of data.

(iii) To make comparisons: It helps in comparing two or more distributions.

(iv) Helpful in further statistical analysis: Many techniques of statistical
analysis like Measures of Dispersion, Measures of Skewness, Measures of
Correlation, and Index Numbers are based on measures of central tendency.
That is why; measures of central tendency are also called as measures of
the first order.

Check Your Progress

3. List the main properties of raw data.

4. Mention the utility of central tendency in statistics.

4.4 MEASURES OF CENTRAL TENDENCY:
MEAN, MEDIAN AND MODE

In the preceding section, you learnt the techniques of data collection, summarizing
and condensing data into various tables, diagrams and charts. Now, let us discuss
arithmetic procedures that can be used for analysing and interpreting quantitative
data. These measures and procedures relate to some properties and characteristics
of data which include measures of central location of data, other measures of non-
central location, measures of dispersion of data in itself and around the mean and
the shape of the data.

4.4.1 Mean

This section pertains to arithmetic mean.

Arithmetic Mean

There are several commonly used measures such as arithmetic mean, mode and
median. These values are very useful not only in presenting the overall picture of
the entire data but also for the purpose of making comparisons among two or
more sets of data.

As an example, questions like ‘How hot is the month of June in Delhi?’ can
be answered generally by a single figure of the average for that month. Similarly,
suppose we want to find out if boys and girls of age 10 years differ in height for the
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purpose of making comparisons. Then, by taking the average height of boys of
that age and the average height of girls of the same age, we can compare and
record the differences.

While arithmetic mean is the most commonly used measure of central
tendency, mode and median are more suitable measures under certain set of
conditions and for certain types of data. However, each measure of central tendency
should meet the following requisites.

 It should be easy to calculate and understand.

 It should be rigidly defined. It should have only one interpretation so
that the personal prejudice or the bias of the investigator does not affect
its usefulness.

 It should be representative of the data. If it is calculated from a sample,
the sample should be random enough to be accurately representing the
population.

 It should have a sampling stability. It should not be affected by sampling
fluctuations. This means that if we pick ten different groups of college
students at random and compute the average of each group, then we
should expect to get approximately the same value from each of these
groups.

 It should not be affected much by extreme values. If few, very small or
very large items are present in the data, they will unduly influence the
value of the average by shifting it to one side or other, so that the average
would not be really typical of the entire series. Hence, the average chosen
should be such that it is not unduly affected by such extreme values.

Arithmetic mean is also commonly known as the mean. Even though average,
in general, means measure of central tendency, when we use the word average in
our daily routine, we always mean the arithmetic average. The term is widely used
by almost everyone in daily communication. We speak of an individual being an
average student or of average intelligence. We always talk about average family
size or average family income or grade point average (GPA) for students, and so
on.

For discussion purposes, let us assume a variable X which stands for some
scores such as the ages of students. Let the ages of 5 students be 19, 20, 22, 22
and 17 years. Then variable X would represent these ages as follows:

X: 19, 20, 22, 22, 17

Placing the Greek symbol (Sigma) before X would indicate a command
that all values of X are to be added together. Thus:

X = 19 + 20 + 22 + 22 + 17

The mean is computed by adding all the data values and dividing it by the

number of such values. The symbol used for sample average is X  so that:

19 20 22 22 17

5
X
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In general, if there are n values in the sample, then

1 2 ......... nX X X
X

n
In other words,

1 , 1,  2 ... 

n

i
i

X

X i n
n

According to this formula, the mean can be obtained by adding up all values
of X

i
,  where the value of i starts at 1 and ends at n with unit increments so that i =

1, 2, 3, ... n.

If instead of taking a sample, we take the entire population in our calculations
of the mean, then the symbol for the mean of the population is (mu) and the size
of the population is N, so that:

1 , 1,  2 ...

N

i
i

X

i N
N

If we have the data in grouped discrete form with frequencies, then the
sample mean is given by:

( )f X
X

f

Here, f = Summation of all frequencies
= n

f(X) = Summation of each value of X multiplied by its
 corresponding frequency ( f )

Example 4.1: Let us take the ages of 10 students as follows:
19, 20, 22, 22, 17, 22, 20, 23, 17, 18

Solution: This data can be arranged in a frequency distribution as follows:

(X) (f) f(X) 
17 2 34 
18 1 18 
19 1 19 
20 2 40 
22 3 66 
23 1 23 

 Total = 10 200 

In this case, we have f = 10 and f(X) = 200, so that:

X =
( )f X

f

= 200/10 = 20

Example 4.2: Calculate the mean of the marks of 46 students given in the following
table.
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Frequency of Marks of 46 Students

Marks Frequency

(X) ( f )

9 1
10 2
11 3
12 6
13 10
14 11
15 7
16 3
17 2
18 1

Total 46

Solution: This is a discrete frequency distribution, and is calculated using the

equation 
( )f x

x
f . The following table shows the method of obtianing f (X ).

Marks (X) Frequency ( f ) f(X)

9 1 9

10 2 20

11 3 33

12 6 72

13 10 130

14 11 154

15 7 105

16 3 48

17 2 34

18 1 18

f = 46 f(X) = 623

 
( ) 623

13.54
46

f X
X

f
  

Characteristics of the mean

The arithmetic mean has three interesting properties. These are as follows:

(i) The sum of the deviations of individual values of X from the mean will always
add up to zero. This means that if we subtract all the individual values from
their mean, then some values will be negative and some will be positive, but
if all these differences are added together then the total sum will be zero. In
other words, the positive deviations must balance the negative deviations.
Or symbolically:

1

( )
n

i
i

X X = 0, i = 1, 2, ... n

(ii) The second important characteristic of the mean is that it is very sensitive to
extreme values. Since the computation of the mean is based upon inclusion
of all values in the data, an extreme value in the data would shift the mean
towards it, thus making the mean unrepresentative of the data.
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(iii) The third property of the mean is that the sum of squares of the deviations
about the mean is minimum. This means that if we take differences between
individual values and the mean and square these differences individually
and then add these squared differences, then the final figure will be less than
the sum of the squared deviations around any other number other than the
mean. Symbolically, it means that:

2

1

( )
n

i
i

X X = Minimum, i = 1, 2, ... n

The following examples will make the concept clear about properties of
mean.

(iv) The product of the arithmetic mean and the number of values on which the
mean is based is equal to the sum of all given values. In other words, if we
replace each item in series by the mean, then the sum of the these
substitutions will equal the sum of individual items. Thus, in the figures 3,
5, 7, 9, if we substitute the mean for each item 6, 6, 6, 6 then the total is
24, both in the original series and in the substitution series.

This can be shown like this.

Since, X = 
X

N
 N X = X

For example, if we have a series of values 3, 5, 7, 9, the mean is 6. The
squared deviations are:

2

2

3 3 6 3 9

5 5 6 1 1

7 7 6 1 1

9 9 6 3 9

20

X X X X X

X

This property provides a test to check if the computed value is the correct
arithmetic mean.

Example 4.3: The mean age of a group of 100 persons (grouped in intervals 10–
, 12–,..., etc.) was found to be 32.02. Later, it was discovered that age 57 was
misread as 27. Find the corrected mean.

Solution: Let the mean be denoted by X. So, putting the given values in the
formula of arithmetic mean, we have,

32.02 = 
100

X
, i.e., X  = 3202

Correct X = 3202 – 27 + 57 = 3232

 Correct AM = 
3232
100

 = 32.32
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Example 4.4: The mean monthly salary paid to all employees in a company is
 500. The monthly salaries paid to male and female employees average  520

and  420, respectively. Determine the percentage of males and females employed
by the company.

Solution: Let N1 be the number of males and N2 be the number of females
employed by the company. Also, let x1 and x2 be the monthly average salaries
paid to male and female employees and x– be the mean monthly salary paid to all
the employees.

x = 1 1 2 2

1 2

N x N x

N N




or 500 = 
520 4201 2

1 2

N N

N N




  or       20N1 = 80N2

or
N

N
1

2

= 
80
20

4
1



Hence, the males and females are in the ratio of 4 : 1 or 80 per cent are males
and 20 per cent are females in those employed by the company.

Short-cut methods for calculating mean

We can simplify the calculations of mean by noticing that if we subtract a constant

amount A from each item X to define a new variable X'  = X – A, the mean X  of

X' differs from X  by A. This generally simplifies the calculations and we can then
add back the constant A, termed as the assumed mean:

X  = 
( )f X

A X A
f

Table 4.1 illustrates the procedure of calculation by short-cut method using
the data given in Example 4.4. The choice of A is made in such a manner as to
simplify calculation the most, and is generally in the region of the concentration of
data.

Table 4.1 Short-Cut Method of Calculating Mean

X ( f ) Deviation from f(X')
Assumed Mean (13) X'

9 1 –4 –4
10 2 –3 –6
11 3 –2 –6
12 6 –1 –6

13 10 0   –22
14 11 +1 +11
15 7 +2 +14
16 3 +3 +9
17 2 +4 +8
18 1 +5 + 5

+47
–22

f = 46 fX  = 25
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The mean,

X  = 
( ) 25

13
46

f X
A

f
 = 13.54

This mean is same as calculated in Example 4.5.

In the case of grouped frequency data, the variable X is replaced by midvalue
m, and in the short-cut technique; we subtract a constant value A from each m, so
that the formula becomes:

X  = A
f m A

f




( )

In cases where the class intervals are equal, we may further simplify calculation
by taking the factor i from the variable m–A defining,

X'  = m A

i



where i is the class width. It can be verified that when X' is defined, then, the mean
of the distribution is given by:

X  = 
( )f X

A i
f

The following examples will illustrate the use of the short-cut method.

Example 4.5: The ages of twenty husbands and wives are given in the following
table. Form frequency tables showing the relationship between the ages of husbands
and wives with class intervals 20–24; 25–29; etc.

Calculate the arithmetic mean of the two groups after the classification.

S.No. Age of Husband Age of Wife

1 28 23

2 37 30

3 42 40

4 25 26

5 29 25

6 47 41

7 37 35

8 35 25

9 23 21

10 41 38

11 27 24

12 39 34

13 23 20

14 33 31

15 36 29

16 32 35

17 22 23

18 29 27

19 38 34

20 48 47
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Solution:

Calculation of Arithmetic Mean of Husbands’ Age

Class Intervals Midvalues Husband x1' = 
m  37

5
f1x1'

m Frequency ( f1)

20–24 22 3 –3 –9
25–29 27 5 –2 –10
30–34 32 2 –1 –2

21

35–39 37 6 0 0

40–44 42 2 1 2

45–49 47 2 2 4

6

f1 = 20 f1x1' = –15

Husband age, arithmetic mean:

x  = 
f x

N
i A1 1 15

20
5 37

 
  × ×  = 33.25

Calculation of Arithmetic Mean of Wives’ Age

Wife

Class Intervals Midvalues Frequency x2' = 
m  37

5
f2x2'

m ( f2)

20–24 22 5 –3 –15
25–29 27 5 –2 –10
30–34 32 4 –1 –4

35–39 37 3 0 0
40–44 42 2 1 2
45–49 47 1 2 2

f2 = 20 f2x2' = –25

Wife age, arithmetic mean:

x  = 2 2 5 37
25

20
i A

f x

N
    

   = 30.75

Weighted arithmetic mean
In the computation of arithmetic mean we had given equal importance to each
observation in the series. This equal importance may be misleading if the individual
values constituting the series have different importance as in the following example:

The Raja Toy shop sells

Toy cars at  3 each

Toy locomotives at  5 each

Toy aeroplanes at  7 each

Toy double decker at  9 each
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What shall be the average price of the toys sold, if the shop sells 4 toys, one of
each kind?

Mean price,    i.e., x = 
x

4
 = Rs

24
4

 =  6

In this case, the importance of each observation (price quotation) is equal in
as much as one toy of each variety has been sold. In the above computation of the
arithmetic mean, this fact has been taken care of by including ‘once only’ the price
of each toy.

But if the shop sells 100 toys: 50 cars, 25 locomotives, 15 aeroplanes and 10
double deckers, the importance of the four price quotations to the dealer is not
equal as a source of earning revenue. In fact, their respective importance is equal
to the number of units of each toy sold, i.e.,

The importance of toy car 50

The importance of locomotive 25

The importance of aeroplane 15

The importance of double decker 10

It may be noted that 50, 25, 15, 10 are the quantities of the various classes of
toys sold. It is for these quantities that the term ‘weights’ is used in statistical
language. Weight is represented by symbol ‘w’, and w represents the sum of
weights.

While determining the ‘average price of toy sold’, these weights are of great
importance and are taken into account in the manner illustrated as follows:

x = 1 1 2 2 3 3 4 4

1 2 3 4

w x w x w x w x

w w w w

  
  

 = wx
w




When w1, w2, w3, w4 are the respective weights of x1, x2, x3, x4 which in turn
represent the price of four varieties of toys, viz., car, locomotive, aeroplane and
double decker, respectively.

x = (50 3) (25 5) (15 7) (10 9)

50 25 15 10

      
  

= 
(150) (125) (105) (90)

100
 = 470

100
 =  4.70

The table below summarizes the steps taken in the computation of the weighted
arithmetic mean.

Table 4.2 Weighted Arithmetic Mean of Toys Sold by the Raja Toy Shop

Toys Price per Toy Number Sold Price × Weight
 x w xw

Car 3 50 150

Locomotive 5 25 125

Aeroplane 7 15 105

Double Decker 9 10 90

w = 100 xw = 470
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w = 100; wx = 470

x = wx
w




 = 470
100

 = 4.70

The weighted arithmetic mean is particularly useful where we have to compute
the mean of means. If we are given two arithmetic means, one for each of two
different series, in respect of the same variable, and are required to find the
arithmetic mean of the combined series, the weighted arithmetic mean is the only
suitable method of its determination.

Example 4.6: The arithmetic mean of daily wages of two manufacturing concerns
A Ltd. and B Ltd. is  5 and  7, respectively. Determine the average daily wages
of both concerns if the number of workers employed were 2,000 and 4,000
respectively.

Solution: (i) Multiply each average (viz. 5 and 7), by the number of workers in
the concern it represents.

(ii) Add up the two products obtained in (i) above.

(iii) Divide the total obtained in (ii) by the total number of workers.

Weighted Mean of Mean Wages of A Ltd. and B Ltd.

Manufacturing Mean Wages Workers Mean Wages ×
Concern x Employed Workers Employed

w  wx

A Ltd. 5 2,000 10,000

B Ltd. 7 4,000 28,000

w = 6,000 wx  = 38,000

x = 
wx

w



= 
38,000

6,000

=  6.33

The above mentioned examples explain that ‘Arithmetic Means and Percentage’
are not original data. They are derived figures and their importance is relative to
the original data from which they are obtained. This relative importance must be
taken into account by weighting while averaging them (means and percentage).

Advantages of mean

 Its concept is familiar to most people and is intuitively clear.

 Every data set has a mean, which is unique and describes the entire data to
some degree. For example, when we say that the average salary of a
professor is  25,000 per month, it gives us a reasonable idea about the
salaries of professors.

 It is a measure that can be easily calculated.

 It includes all values of the data set in its calculation.
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 Its value varies very little from sample to sample taken from the same
population.

 It is useful for performing statistical procedures such as computing and
comparing the means of several data sets.

Disadvantages of mean

 It is affected by extreme values, and hence, are not very reliable when the
data set has extreme values especially when these extreme values are on
one side of the ordered data. Thus, a mean of such data is not truly a
representative of such data. For example, the average age of three persons
of ages 4, 6 and 80 years gives us an average of 30.

 It is tedious to compute for a large data set as every point in the data set is
to be used in computations.

 We are unable to compute the mean for a data set that has open-ended
classes either at the high or at the low end of the scale.

 The mean cannot be calculated for qualitative characteristics such as beauty
or intelligence, unless these can be converted into quantitative figures such
as intelligence into IQs.

Geometric mean
The geometric mean (G) is the nth root of the product of n values.

1 2
...

n
nG x x x   

The G.M. of 2, 4, 8 is the cube root of their product.

G     2 4 8 64 43 3

If the frequencies of x x xk1 2, ,........,  are respectively f f f f nk1 2, ,........, ( ) 

G x x xf
z
f

k
fn k 1

1 2 .......

Logarithms may be used in the calculation of G.M.

Log G
n

f x f x f x
f x

nk k    
1

1 1 2 2log log ... log
  log 

G
n

f x Antilog  log 
1


If there are no frequencies, G x x x G
n

xn
n ( ... )1 2

1 1
  and log  log 

Merits and uses of geometric mean
Most of the properties and merits of G.M. resemble those of A.M.

 The GM takes into account all the items in the data and condenses them
into one respectative value.
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 It has a downward bias. It gives more weight to smaller values than to
larger values.

 It is determinate. For the same data there cannot be two geometric means.

 It balances the ratios of the values on either side of the data. It is ideally
suited to average rates of change such as index numbers and ratios between
measures and percentages.

 It is amenable to algebraic manipulations like the A.M.

Demerits of geometric mean

 It is difficult to use and to compute.

 It is determined for positive values and cannot be used for negative values
of zero. A zero will convert the whole product into zero.

4.4.2 Median
The second measure of central tendency that has a wide usage in statistical works
is the median. Median is that value of a variable which divides the series in such a
manner that the number of items below it is equal to the number of items above it.
Half  the total number of observations lie below the median, and half above it. The
median is thus a positional average.

The median of ungrouped data is found easily if the items are first arranged in
order of the magnitude. The median may then be located simply by counting, and
its value can be obtained by reading the value of the middle observations. If we
have five observations whose values are 8, 10, 1, 3 and 5, the values are first
arrayed: 1, 3, 5, 8 and 10. It is now apparent that the value of the median is 5,
since two observations are below that value and two observations are above it.
When there is an even number of cases, there is no actual middle item and the
median is taken to be the average of the values of the items lying on either side of
(N + 1)/2, where N is the total number of items. Thus, if the values of six items of
a series are 1, 2, 3, 5, 8 and 10, then the median is the value of item number (6 + 1)/
2 = 3.5, which is approximated as the average of the third and the fourth items,
i.e., (3+5)/2 = 4.

Thus, the steps required for obtaining median are:

1. Arrange the data as an array of increasing magnitude.

2. Obtain the value of the (N+ l)/2th item.

Even in the case of grouped data, the procedure for obtaining median is
straightforward as long as the variable is discrete or non-continuous as is clear
from the following example.
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Example 4.7: Obtain the median size of shoes sold from the following data.

Number of Shoes Sold by Size in One Year

Size Number of Pairs Cumulative Total

5 30 30

5 1
2

40 70

6 50 120

6 1
2

150 270

7 300 570

7 1
2

600 1170

8 950 2120

8 1
2

820 2940

9 750 3690

9 1
2

440 4130

10 250 4380

10 1
2

150 4530

11 40 4570

11 1
2

39 4609

Total 4609

Solution: Median, is the value of ( )N  1

2
th =

4609 + 1

2
th  = 2305th item. Since the

items are already arranged in ascending order (size-wise), the size of 2305th item
is easily determined by constructing the cumulative frequency. Thus, the median
size of shoes sold is 8½, the size of 2305th item.

In  the  case  of  grouped  data  with  continuous  variable,  the  determination
of  median  is  a  bit  more involved. Consider the following table where the data
relating to the distribution of male workers by average monthly earnings is given.
Clearly the median of 6291 is the earnings of (6291 + l)/2 = 3l46th worker arranged
in ascending order of earnings.

From the cumulative frequency, it is clear that this worker has his income in the
class interval 67.5–72.5. But, it is impossible to determine his exact income. We
therefore, resort to approximation by assuming that the 795 workers of this class
are distributed uniformly across the interval 67.5 to 72.5. The median worker is
(3146–2713) = 433rd of these 795, and hence, the value corresponding to him
can be approximated as,

67 5
433
795

72 5 67 5. × ( . . )   = 67.5 + 2.73 = 70.23
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Distribution of Male Workers by Average Monthly Earnings

Group No. Monthly No. of Cumulative No.
Earnings ( ) Workers of Workers

1 27.5–32.5 120 120

2 32.5–37.5 152 272

3 37.5–42.5 170 442

4 42.5–47.5 214 656

5 47.5–52.5 410 1066

6 52.5–57.5 429 1495

7 57.5–62.5 568 2063

8 62.5–67.5 650 2713

9 67.5–72.5 795 3508

10 72.5–77.5 915 4423

11 77.5–82.5 745 5168

12 82.5–87.5 530 5698

13 87.5–92.5 259 5957

14 92.5–97.5 152 6109

15 97.5–102.5 107 6216

16 102.5–107.5 50 6266

17 107.5–112.5 25 6291

  Total  6291

 The value of the median can thus be put in the form of the formula,

Me = l

N
C

f
i




1

2 ×

Where l is the lower limit of the median class, i its width, f its frequency, C the
cumulative frequency upto (but  not including) the median class, and N is the total
number of cases.

Finding median by graphical analysis

The median can quite conveniently be determined by reference to the ogive which
plots the cumulative frequency against the variable. The value of the item below
which half the items lie, can easily be read from the ogive.

Example 4.8: Obtain the median of data given in the following table.
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Monthly Earnings Frequency Less Than More Than

27.5 __ 0 6291
32.5 120 120 6171
37.5 152 272 6019
42.5 170 442 5849
47.5 214 656 5635
52.5 410 1066 5225
57.5 429 1495 4796
62.5 568 2063 4228
67.5 650 2713 3578
72.5 795 3508 2783
77.5 915 4423 1868
82.5 745 5168 1123
87.5 530 5698 593
92.5 259 5957 334
97.5 152 6109 182

102.5 107 6216 75
107.5 50 6266 25

112.5 25 6291 0

Solution: It is clear that this is grouped data. The first class is 27.5–32.5, whose
frequency is 120, and the last class is 107.5–112.5, whose frequency is 25. Figure
4.2 shows the ogive of less than cumulative frequency. The median is the value
below which N/2 items lie, is 6291/2 = 3145.5 items lie, which is read of from
Figure 4.1 as about 70. More accuracy than this is unobtainable because of the
space limitation on the earning scale.
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Fig. 4.1 Median Determination by Plotting Less than and More than Cumulative
Frequency
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The median can also be determined by plotting both ‘less than’ and ‘more
than’ cumulative frequency as shown in Figure 4.1. It should be obvious that the
two curves should intersect at the median of the data.
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Fig. 4.2 Median

Advantages of median

 Median is a positional average and hence the extreme values in the data set
do not affect it as much as they do to the mean.

 Median is easy to understand and can be calculated from any kind of data,
even from grouped data with open-ended classes.

 We can find the median even when our data set is qualitative and can be
arranged in the ascending or the descending order, such as average beauty
or average intelligence.

 Similar to mean, median is also unique, meaning that, there is only one
median in a given set of data.

 Median can be located visually when the data is in the form of ordered
data.

 The sum of absolute differences of all values in the data set from the median
value is minimum. This means that, it is less than any other value of central
tendency in the data set, which makes it more central in certain situations.

Disadvantages of median

 The data must be arranged in order to find the median. This can be very
time consuming for a large number of elements in the data set.

 The value of the median is affected more by sampling variations. Different
samples from the same population may give significantly different values of
the median.

 The calculation of median in case of grouped data is based on the assumption
that the values of observations are evenly spaced over the entire class interval
and this is usually not so.
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 Median is comparatively less stable than mean, particularly for small samples,
due to fluctuations in sampling.

 Median is not suitable for further mathematical treatment. For example, we
cannot compute the median of the combined group from the median values
of different groups.

4.4.3 Mode
The mode is that value of the variable which occurs or repeats itself the greatest
number of times. The mode is the most ‘fashionable’ size in the sense that it is
the most common and typical, and is defined by Zizek as ‘the value occurring
most frequently in a series (or group of items) and around which the other items
are distributed most densely’.

The mode of a distribution is the value at the point around which the items
tend to be most heavily concentrated. It is the most frequent or the most common
value, provided that a sufficiently large number of items are available, to give a
smooth distribution. It will correspond to the value of the maximum point (ordinate),
of a frequency distribution if it is an ‘ideal’ or smooth distribution. It may be regarded
as the most typical of a series of values. The modal wage, for example, is the wage
received by more individuals than any other wage. The modal ‘hat’ size is that,
which is worn by more persons than any other single size.

It may be noted that the occurrence of one or a few extremely high or low
values has no effect upon the mode. If a series of data are unclassified, not have
been either arrayed or put into a frequency distribution, the mode cannot be readily
located.

Taking first an extremely simple example, if seven men are receiving daily
wages of  5, 6, 7, 7, 7, 8 and 10, it is clear that the modal wage is  7 per day. If
we have a series such as 2, 3, 5, 6, 7, 10 and 11, it is apparent that there is no
mode.

There are several methods of estimating the value of the mode. But, it is seldom
that the different methods of ascertaining the mode give us identical results.
Consequently, it becomes necessary to decide as to which method would be most
suitable for the purpose in hand. In order that a choice of the method may be
made, we should understand each of the methods and the differences that exist
among them.

The four important methods of estimating mode of a series are: (i) Locating
the most frequently repeated value in the array; (ii) Estimating the mode by
interpolation; (iii) Locating the mode by graphic method; and (iv) Estimating the
mode from the mean and the median. Only the last three methods are discussed in
this unit.

Estimating the mode by interpolation

In the case of continuous frequency distributions, the problem of determining the
value of the mode is not so simple as it might have appeared from the foregoing
description. Having located the modal class of the data, the next problem in the
case of continuous series is to interpolate the value of the mode within this ‘modal’
class.
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The interpolation is made by the use of any one of the following formulae:

(i) Mo = l
f

f f
i1

2

0 2




× ;   (ii) Mo = l
f

f f
i2

0

0 2




×

(iii) Mo = l
f f

f f f f
i1

1 0

1 0 1 2




  ( ) ( )
×

Where l1 is the lower limit of the modal class, l2 is the upper limit of the modal
class, f0 equals the frequency of the preceding class in value, f1 equals the frequency
of the modal class in value, f2 equals the frequency of the following class (class
next to modal class) in value, and i equals the interval of the modal class.

Example 4.9: Determine the mode for the data given in the following table.

Wage Group Frequency (f)

14 — 18 6
18 — 22 18
22 — 26 19
26 — 30 12
30 — 34 5
34 — 38 4
38 — 42 3
42 — 46 2
46 — 50 1
50 — 54 0

54 — 58 1

Solution: In the given data, 22 – 26 is the modal class since it has the largest
frequency. The lower limit of the modal class is 22, its upper limit is 26, its frequency
is 19, the frequency of the preceding class is 18, and of the following class is 12.
The class interval is 4. Using the various methods of determining mode, we have,

(i) Mo = 
12

22 4
18 12

(ii) Mo = 26 – 
18

4
18 12




= 22
8
5

 = 26 – 
12

5

= 23.6 = 23.6

(iii) Mo = 
19 18

22 4
(19 18) ( 19 12)


 

  
= 

4
22

8
  = 22.5

In formulae (i) and (ii), the frequency of the classes adjoining the modal class
is used to pull the estimate of the mode away from the midpoint towards either the
upper or lower class limit. In this particular case, the frequency of the class preceding
the modal class is more than the frequency of the class following and therefore, the
estimated mode is less than the midvalue of the modal class. This seems quite
logical. If the frequencies are more on one side of the modal class than on the
other it can be reasonably concluded that the items in the modal class are
concentrated more towards the class limit of the adjoining class with the larger
frequency.
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The formula (iii) is also based on a logic similar to that of (i) and (ii). In this
case, to interpolate the value of the mode within the modal class, the differences
between the frequency of the modal class, and the respective frequencies of the
classes adjoining it are used. This formula usually gives results better than the
values obtained by the other and exactly equal to the results obtained by graphic
method. The formulae (i) and (ii) give values which are different from the value
obtained by formula (iii) and are more close to the central point of modal class. If
the frequencies of the class adjoining the modal are equal, the mode is expected to
be located at the midvalue of the modal class, but if the frequency on one of the
sides is greater, the mode will be pulled away from the central point. It will be
pulled more and more if the difference between the frequencies of the classes
adjoining the modal class is higher and higher. In Example 6.13, the frequency of
the modal class is 19 and that of preceding class is 18. So, the mode should be
quite close to the lower limit of the modal class. The midpoint of the modal class is
24 and lower limit of the modal class is 22.

Locating the mode by the graphic method

The upper corners of the rectangle over the modal class have been joined by
straight lines to those of the adjoining rectangles as shown in the diagram; the right
corner to the corresponding one of the adjoining rectangle on the left, etc. If a
perpendicular is drawn from the point of intersection of these lines, we have a
value for the mode indicated on the base  line. The graphic  approach  is,  in
principle, similar to the arithmetic interpolation explained earlier.

The mode may also be determined graphically from an ogive or cumulative
frequency curve. It is found by drawing a perpendicular to the base from that point
on the curve where the curve is most nearly vertical, i.e., steepest (in other words,
where it passes through the greatest distance vertically and smallest distance
horizontal). The point where it cuts the base gives us the value of the mode. How
accurately this method determines the mode is governed by: (i) The shape of the
ogive, (ii) The scale on which the curve is drawn.

Estimating the mode from the mean and the median

There usually exists a relationship among the mean, median and mode for
moderately asymmetrical distributions. If the distribution is symmetrical, the mean,
median and mode will have identical values, but if the distribution is skewed
(moderately) the mean, median and mode will pull apart. If the distribution tails off
towards higher values, the mean and the median will be greater than the mode. If
it tails off towards lower values, the mode will be greater than either of the other
two measures. In either case, the median will be about one-third as far away from
the mean as the mode is. This means that,

Mode = Mean – 3 (Mean – Median)

= 3 Median – 2 Mean
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Fig. 4.3 Method of Mode Determination by Graphic Interpolation

In the case of the average monthly earnings, the mean is 68.53 and the median
is 70.2. If these values are substituted in the above formula, we get,

Mode =  68.5 – 3(68.5 –70.2)

=  68.5 + 5.1 = 73.6

According to the formula used earlier,

Mode = l
f

f f
i1

2

0 2




×

= 72 5
745

795 745
5. ×



= 72.5 + 2.4 = 74.9

OR

Mode = 
1 0

1
1 0 22

f f
l i

f f f

= 72 5
915 795

2 915 795 745
5.

×
×


 

= 72 5
120
290

5. ×  = 74.57

The difference between the two estimates is due to the fact that the assumption
of relationship between the mean, median and mode may not always be true which
is obviously not valid in this case.
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Example 4.10: (i) In a moderately symmetrical distribution, the mode and mean
are 32.1 and 35.4 respectively. Calculate the median.

(ii) If the mode and median of moderately asymmetrical series are respectively
16'' and 15.7'', what would be its most probable median?

(iii) In a moderately skewed distribution, the mean and the median are
respectively 25.6 and 26.1 inches. What is the mode of the distribution?

Solution: (i) We know,

Mean – Mode = 3 (Mean – Median)

or 3 Median = Mode + 2 Mean

or Median = 
32.1 2 35.4

3

 

= 
102.9

3
= 34.3

(ii) 2 Mean = 3 Median – Mode

or Mean = 1
2

3 15 7 16 0
31 1

2
( × . . )

.   = 15.55

(iii) Mode = 3 Median – 2 Mean

= 3 × 26.1 – 2 × 25.6 = 78.3 – 51.2 = 27.1

Advantages of mode

 Similar to median, the mode is not affected by extreme values in the data.

 Its value can be obtained in open-ended distributions without ascertaining
the class limits.

 It can be easily used to describe qualitative phenomenon. For example, if
most people prefer a certain brand of tea, then this will become the modal
point.

 Mode is easy to calculate and understand. In some cases, it can be located
simply by observation or inspection.

Disadvantages of mode

 Quite often, there is no modal value.

 It can be bi-modal or multi-modal, or it can have all modal values making its
significance more difficult to measure.

 If there is more than one modal value, the data is difficult to interpret.

 A mode is not suitable for algebraic manipulations.

 Since the mode is the value of maximum frequency in the data set, it cannot
be rigidly defined if such frequency occurs at the beginning or at the end of
the distribution.

 It does not include all observations in the data set, and hence, less reliable in
most of the situations.
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4.4.4 Quartiles, Deciles and Percentiles
Some measures other than measures of central tendency are often employed when
summarizing or describing a set of data where it is necessary to divide the data
into equal parts. These are positional measures and are called quantiles and consist
of quartiles, deciles and percentiles. The quartiles divide the data into four equal
parts. The deciles divide the total ordered data into ten equal parts and percentiles
divide the data into 100 equal parts. Consequently, there are three quartiles, nine
deciles and 99 percentiles. The quartiles are denoted by the symbol Q so that Q

1

will be such point in the ordered data which has 25 per cent of the data below and
75 per cent of the data above it. In other words Q

1
 is the value corresponding to

1

4

n
th ordered observation. Similarly, Q

2
 divides the data in the middle, and is

also equal to the median and its value Q
2
 is given by:

Q
2
 = The value of 

1
2 th

4

n
ordered observation in the data.

Similarly, we can calculate the values of various deciles. For instance,

D
1
 = 

1
th

10

n
observaton in the data, and

D
7
 = 

1
7 th

10

n
observation in the ordered data.

Percentiles are generally used in the research area of education where people are
given standard tests and it is desirable to compare the relative position of the
subject’s performance on the test. Percentiles are similarly calculated as:

P
7
 = 

1
7 th

100

n
observation in the ordered data.

and,

P
69

 = 
1

69 th
100

n
observation in the ordered data.

Quartiles

The formula for calculating the values of quartiles for grouped data is given as follows.

Q = L + (j/f)C

where,
Q = The quartile under consideration.
L = Lower limit of the class interval which contains the value of Q.
j = The number of units we lack from the class interval which contains

the value of Q, in reaching the value of Q.
f = Frequency of the class interval containing Q.
C = Size of the class interval.
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Let us assume we took the data of the ages of 100 students and a frequency
distribution for this data has been constructed as shown.

The frequency distribution is as follows:

Ages (CI) Mid-point (X) (f) f(X) f(X)2 

16 and upto 17 16.5 4 66 1089.0 
17 and upto 18 17.5 14 245 4287.5 
18 and upto 19 18.5 18 333 6160.5 
19 and upto 20 19.5 28 546 10647.0 
20 and upto 21 20.5 20 410 8405.0 
21 and upto 22 21.5 12 258 5547.0 
22 and upto 23 22.5 4 90 2025.0 

  Totals = 100 1948 38161 

In our case, in order to find Q
1
, where Q

1
 is the cut off point so that 25 per cent of

the data is below this point and 75 per cent of the data is above, we see that the
first group has 4 students and the second group has 14 students making a total of
18 students. Since Q

1
 cuts off at 25 students, it is the third class interval which

contains Q
1
. This means that the value of L in our formula is 18.

Since we already have 18 students in the first two groups, we need 7 more students
from the third group to make it a total of 25 students, which is the value of Q

1
.

Hence, the value of (j) is 7. Also, since the frequency of this third class interval
which contains Q

1 
is 18, the value of (f) in our formula is 18. The size of the class

interval C is given as 1. Substituting these values in the formula for Q, we get

Q
1

= 18 + (7/18)1

= 18 + .38 = 18.38

This means that 25 per cent of the students are below 18.38 years of age and 75
per cent are above this age.

Similarly, we can calculate the value of Q
2
, using the same formula. Hence,

Q
2

= L + (j/f)C

= 19 + (14/28)1 = 19.5

This also happens to be the median.

By using the same formula and same logic we can calculate the values of all deciles
as well as percentiles.

We have defined the median as the value of the item which is located at the centre
of the array. We can define other measures which are located at other specified
points. Thus, the Nth percentile of an array is the value of the item such that N per
cent items lie below it. Clearly then the N

th
 percentile P

n
 of grouped data is given

by

P
n
 = l

nN
C

f
i


100 ×
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where l is the lower limit of the class in which nN/100th item lies, i its width, f its
frequency, C the cumulative frequency upto (but not including) this class, and N is
the total number of items.

We similarly define the Nth decile as the value of the item below which (nN/10)
items of the array lie. Clearly,

D
n
 = P

10n
 = l

nN
C

f
i


10 ×

where the symbols have the obvious meanings.

The other most commonly referred to measures of location are the quartiles. Thus,
nth quartile is the value of the item which lies at the n(N/5)th item. Clearly Q

2
, the

second quartile is the median, for grouped data.

Q
n
 = P l

nN
C

f
in25

4 


×

4.4.5 Measures of Dispersion

A measure of dispersion, or simply dispersion may be defined as statistics signifying
the extent of the scatteredness of items around a measure of central tendency.

A measure of dispersion may be expressed in an ‘absolute form’, or in a
‘relative form’. It is said to be in an absolute form when it states the actual amount
by which the value of an item on an average deviates from a measure of central
tendency. Absolute measures are expressed in concrete units, i.e., units in terms of
which the data have been expressed, e.g., rupees, centimetres, kilograms, etc.,
and are used to describe frequency distribution.

A relative measure of dispersion computed is a quotient by dividing the
absolute measures by a quantity in respect to which absolute deviation has been
computed. It is as such a pure number and is usually expressed in a percentage
form. Relative measures are used for making comparisons between two or more
distributions.

A measure of dispersion should possess all those characteristics which are
considered essential for a measure of central tendency, viz.

 It should be based on all observations.

 It should be readily comprehensible.

 It should be fairly easily calculated.

 It should be affected as little as possible by fluctuations of sampling.

 It should be amenable to algebraic treatment.

The following are some common measures of dispersion:

(i) The range, (ii) the semi-interquartile range or the quartile deviation, (iii) the
mean deviation, and (iv) the standard deviation. Of these, the standard deviation
is the best measure. We describe these measures in the following sections.
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Range

The crudest measure of dispersion is the range of the distribution. The range of
any series is the difference between the highest and the lowest values in the series.
If the marks received in an examination taken by 248 students are arranged in
ascending order, then the range will be equal to the difference between the highest
and the lowest marks.

In a frequency distribution, the range is taken to be the difference between
the lower limit of the class at the lower extreme of the distribution and the upper
limit of the class at the upper extreme.

Table 4.3 Weekly Earnings of Labourers in Four Workshops of the Same Type

Weekly earnings

No. of workers

   Workshop A Workshop B Workshop C Workshop D

15–16 ... ... 2 ...

17–18 ... 2 4 ...

19–20 ... 4 4 4

21–22 10 10 10 14

23–24 22 14 16 16

25–26 20 18 14 16

27–28 14 16 12 12

29–30 14 10 6 12

31–32 ... 6 6 4

33–34 ... ... 2 2

35–36 ... ... ... ...

37–38 ... ... 4 ...

Total 80 80 80 80

Mean 25.5 25.5 25.5 25.5

Consider the data on weekly earning of worker on four workshops given in
the Table 4.3. We note the following:

Workshop Range

A 9

B 15

C 23

D 15

From these figures, it is clear that the greater the range, the greater is the
variation of the values in the group.

The range is a measure of absolute dispersion and as such cannot be usefully
employed for comparing the variability of two distributions expressed in different
units. The amount of dispersion measured, say, in pounds, is not comparable with
dispersion measured in inches. So the need of measuring relative dispersion arises.

An absolute measure can be converted into a relative measure if we divide it by
some other value regarded as standard for the purpose. We may use the mean of
the distribution or any other positional average as the standard.



Statistics

NOTES

Self - Learning
206 Material

For Table 4.3, the relative dispersion would be:

Workshop A = 9

25 5.
Workshop C = 23

25 5.

Workshop B = 15

25 5.
Workshop D = 15

25 5.

An alternate method of converting an absolute variation into a relative one would
be to use the total of the extremes as the standard. This will be equal to dividing
the difference of the extreme items by the total of the extreme items. Thus,

Relative Dispersion = 
Difference of extreme items, i.e,  Range

Sum of extreme items

The relative dispersion of the series is called the coefficient or ratio of dispersion. In
our example of weekly earnings of workers considered earlier, the coefficients
would be:

Workshop A = 9

21 30

9

51
 Workshop B = 15

17 32

15

49


Workshop C = 23

15 38

23

53
 Workshop D = 15

19 34

15

53


Merits and limitations of range

Merits

Of the various characteristics that a good measure of dispersion should possess,
the range has only two, viz (i) it is easy to understand, and (ii) its computation is
simple.

Limitations

Besides the aforesaid two qualities, the range does not satisfy the other test of a
good measure and hence it is often termed as a crude measure of dispersion.

The following are the limitations that are inherent in the range as a concept
of variability:

(i) Since it is based upon two extreme cases in the entire distribution, the
range may be considerably changed if either of the extreme cases
happens to drop out, while the removal of any other case would not
affect it at all.

(ii) It does not tell anything about the distribution of values in  the series
relative to a measure of central tendency.

(iii) It cannot be computed when distribution has open-end classes.
(iv) It does not take into  account  the entire  data. These can  be illustrated

by the following illustration. Consider the data given in Table 4.4.
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Table 4.4  Distribution with the Same Number of Cases,
but Different Variability

No. of students
Class

Section Section Section
A B C

0–10 ... ... ...

10–20 1 ... ...

20–30 12 12 19

30–40 17 20 18

40–50 29 35 16

50–60 18 25 18

60–70 16 10 18

70–80 6 8 21

80–90 11 ... ...

90–100 ... ... ...

Total 110 110 110

Range 80 60 60

The table is designed to illustrate three distributions with the same number of
cases but different variability. The removal of two extreme students from section A
would make its range equal to that of B or C.

The greater range of A is not a description of the entire group of 110 students, but
of the two most extreme students only.  Further, though sections B and C have the
same range, the students in section B cluster more closely around the central
tendency of the group than they do in section C. Thus, the range fails to reveal the
greater homogeneity of B or the greater dispersion of C. Due to this defect, it is
seldom used as a measure of dispersion.

Specific uses of range
In spite of the numerous limitations of the range as a measure of dispersion, there
are the following circumstances when it is the most appropriate one:

(i) In situations where the extremes involve some  hazard for which preparation
should be made, it may be more important to know the most extreme cases
to be encountered than to know anything else about the distribution. For
example, an explorer, would like to know the lowest and the highest
temperatures on record in the region he is about to enter; or an engineer
would like to know the maximum rainfall during 24 hours for the construction
of a storem water drain.

(ii) In the study of prices of securities, range has a special  field of activity. Thus
to highlight fluctuations in the prices of shares  or  bullion it is a common
practice to indicate the range over which the prices have moved during a
certain period of time. This information, besides being of use to the operators,
gives an indication of the stability of the bullion market, or that of the
investment climate.

(iii) In statistical quality control the range is used as a measure  of variation. We,
e.g., determine the range over which variations in quality are due to random
causes, which is made the basis for the fixation of control limits.
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Quartile Deviation
Another measure of dispersion, much better than the range, is the semi-interquartile
range, usually termed as ‘quartile deviation’. Quartiles are the points which divide
the array in four equal parts. More precisely, Q

1
 gives the value of the item 1/4th the

way up the distribution and Q
3
 the value of the item 3/4th the way up the distribution.

Between Q
1
 and Q

3
 are included half the total number of items. The difference

between Q
1
 and Q

3
 includes only the central items but excludes the  extremes. Since

under most circumstances, the central half of the series tends to be fairly typical of all
the items, the interquartile range (Q

3
– Q

1
) affords a convenient and often a good

indicator of the absolute variability. The larger the interquartile range, the larger the
variability.

Usually, one-half of the difference between Q
3 
and Q

1
 is used and to it is given the

name of quartile deviation or semi-interquartile range. The interquartile range is
divided by two for the reason that half of the interquartile range will, in a normal
distribution, be equal to the difference between the median and any quartile. This
means that 50 per cent items of a normal distribution  will lie within  the interval
defined by the median plus and  minus the semi-interquartile range.

Symbolically:

Q.D. = 
Q Q3 1

2


...(4.1)

Let us find quartile deviations for the weekly earnings of labour in the four workshop
whose data is given in Table 4.3. The computations are as shown in Table 4.5.

As shown in the table, Q.D. of workshop A is  2.12 and median value in 25.3.
This means that if the distribution is symmetrical the number of workers whose
wages vary between (25.3–2.1) =  23.2 and (25.3 + 2.1) =  27.4, shall be just
half of the total cases. The other half of the workers will be more than  2.1
removed from the median wage. As this distribution is not symmetrical, the distance
between Q

1
 and the median Q

2
 is not the same as between Q

3
 and the median.

Hence the interval defined by median plus and  minus semi inter-quartile range will
not be exactly the same as given by the value of the two quartiles. Under such
conditions the range between  23.2 and  27.4 will not include precisely 50 per
cent of the workers.

If quartile deviation is to be used for comparing the variability of any two series, it
is necessary to convert the absolute measure to a coefficient of quartile deviation.
To do this the absolute measure is divided by the average size of the two quartile.

Symbolically:

Coefficient of quartile deviation = 
Q Q

Q Q
3 1

3 1




...(4.2)

Applying this to our illustration of four workshops, the coefficients of Q.D. are as
given below.
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Table 4.5 Calculation of Quartile Deviation

Workshop Workshop Workshop Workshop

A B C D

Location of Q2 2

N 80
40

2


80
40

2


80
40

2


80
40

2


Q2
24.5 +

40

22




30
2

40 30
24.5 2

18


  24.5 +

40

16




30
2

24.5 +
40

16




30
2

= 24.5 + 0.9 = 24.5 + 1.1 = 24.5 + 0.75 = 24.5 +
0.75

= 25.4 = 25.61 = 25.25 = 25.25

Location of Q1 4

N 80
20

4


80
20

4


80
20

4


80
20

4


Q1
20 10

22.5 2
22


 

20 16
22.5 2

14


 

20 10
20.5 2

10


 

20 18
22.5 2

16


 

= 22.5 + .91 = 22.5 + .57 = 20.5 + 2 = 22.5 +
.25

= 23.41 = 23.07 = 22.5 = 22.75

Location of Q3
3

4

N 80
3 60

4
  60 60 60

Q3
60 52

26.5 2
14


 

60 48
26.5 2

16


 

60 50
26.5 2

12


 

60 50
26.5 2

12


 

= 26.5 + 1.14 = 26.5 + 1.5 = 26.5 + 1.67 = 26.5 +
1.67

= 27.64 = 28.0 = 28.17 = 28.17

Quartile Deviation 3 1

2

Q Q 27.64 23.41

2

 28 23.07

2

 28.17 22.5

2

 28 17 22 75

2

. .

= 
4.23

2
 =  2.12 = 

4.93

2
 =  2.46 = 

5.67

2
 =  2.83= 

5.42

2
 = . 2.71

Coefficient of quartile

deviation 
Q Q

Q Q
3 1

3 1


  = 

27 64 23 41

27 64 23 41

. .

. .




28 23 07

28 23 07




.

.
28 17 22 5

28 17 22 5

. .

. .




28 17 22 75

28 17 22 75

. .

. .




= 0.083 = 0.097 = 0.112 = 0.106

Characteristics of quartile deviation

 The size of the quartile deviation gives an indication about the uniformity or
otherwise of the size of the items of a distribution. If the quartile deviation is
small it denotes large uniformity. Thus, a coefficient of quartile deviation
may be used for comparing uniformity or variation in different distributions.
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 Quartile deviation is not a measure of dispersion  in  the sense that it does
not show the scatter around an average, but only a distance on scale.
Consequently, quartile deviation is regarded as a measure of partition.

 It can be computed when the distribution has open-end classes.

Limitations of quartile deviation

Except for the fact that its computation is simple and it is easy to understand, a
quartile deviation does not satisfy any other test of a good measure of variation.

Mean Deviation
A weakness of the measures of dispersion discussed earlier, based upon the range
or a portion thereof, is that the precise size of most of the variants has no effect on
the result. As an illustration, the quartile deviation will be the same whether the
variates between Q

1
 and Q

3
 are concentrated just above Q

1
 or they are spread

uniformly from Q
1
 to Q

3
. This is an important defect from the viewpoint of measuring

the divergence of the distribution from its typical value. The mean deviation is
employed to answer the objection.

Mean deviation also called average deviation, of a frequency distribution is
the mean of the absolute values of the deviation from some measure of central
tendency. In other words, mean deviation is the arithmetic average of the variations
(deviations) of the individual items of the series from a measure of their central
tendency.

We can measure the deviations from any measure of central tendency, but
the most commonly employed ones are the median and the mean. The median is
preferred because it has the important property that the average deviation from it
is the least.

Calculation of the mean deviation then involves the following steps:

(a) Calculate the median (or the mean) Me (or X ).

(b) Record the deviations | d | = | x – Me | of each of the items, ignoring the
sign.

(c) Find the average value of deviations.

Mean Deviation = | |d

N
 ...(4.3)

Example 4.11: Calculate the mean deviation from the following data giving marks
obtained by 11 students in a class test.

14, 15, 23, 20, 10, 30, 19, 18, 16, 25, 12.

Solution: Median = Size of 11 + 1

2
 th item

= size of 6th item = 18.
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Serial No. Marks | x – Median |

| d |

1 10 8

2 12 6

3 14 4

4 15 3

5 16 2

6 18 0

7 19 1

8 20 2

9 23 5

10 25 7

11 30 12

| |d  = 50

Mean deviation from median = | |d

N


= 
50

11
 = 4.5 marks.

For grouped data, it is easy to see that the mean deviation is given by

Mean deviation, M.D. = f d

f

| |


...(4.4)

where | d | = | x – median |  for grouped discrete data, and | d | = M – median | for
grouped continuous data with M as the mid-value of a particular group. The following
examples illustrate the use of this formula.

Example 4.12: Calculate the mean deviation from the following data.

Size of item 6 7 8 9 10 11 12

Frequency 3 6 9 13 8 5 4

Solution:

Size Frequency Cumulative Deviations f | d |
f frequency from median

(9)
 | d |

6 3 3 3 9

7 6 9 2 12

8 9 18 1 9

9 13 31 0 0

10 8 39 1 8

11 5 44 2 10

12 4 48 3 12

48 60
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Median = the size of 
48 1

2


 = 24.5th item which is 9.

Therefore, deviations d are calculated from 9, i.e., | d | = | x – 9 |.

Mean deviation = 
f d

f

| |
  = 

60

48
 = 1.25

Example 4.13: Calculate the mean deviation from the following data:

x 0–10 10–20 20–30 30–40 40–50 50–60 60–70 70–80

f 18 16 15 12 10 5 2 2

Solution:

This is a frequency distribution with continuous variable. Thus, deviations are
calculated from mid-values.

x Mid-value f Less than Deviation f | d |
c.f. from median

| d |

0–10 5 18 18 19 342

10–20 15 16 34 9 144

20–30 25 15 49 1 15

30–40 35 12 61 11 132

40–50 45 10 71 21 210

50–60 55 5 76 31 155

60–70 65 2 78 41 82

70–80 75 2 80 51 102

80 1182

Median= the size of 
80

2
 th item

= 20
6

15
10 ×  = 24

and then, mean deviation = 
f d

f

| |


= 1182

80
 = 14.775.

Merits and demerits of the mean deviation
Merits

 It is easy to understand.

 As compared to standard deviation (discussed later), its computation is
simple.

 As compared to standard deviation, it is less affected by extreme values.

 Since it is based on all values in the distribution, it is better than range or
quartile deviation.
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Demerits

 It lacks those algebraic properties which would facilitate its computation
and establish its relation to other measures.

 Due to this, it is not suitable for further mathematical processing.

Coefficient of mean deviation

The coefficient or relative dispersion is found by dividing the mean deviations
recorded. Thus,

Coefficient of M.D. = Mean Deviation

Mean
...(4.5)

(when deviations were recorded from the mean)

= M.D.

Median
...(4.6)

(when deviations were recorded from the median)

Applying the above formula to Example 4.13.

Coefficient of Mean deviation = 14.775

24

= 0.616

4.4.9 Standard Deviation

By far the most universally used and the most useful measure of dispersion is the
standard deviation or root mean square deviation about the mean. We have seen
that all the methods of measuring dispersion so far discussed are not universally
adopted for want of adequacy and accuracy. The range is not satisfactory as its
magnitude is determined by most extreme cases in the entire group. Further, the
range is notable because it is dependent on the item whose size is  largely matter of
chance. Mean deviation method is also an unsatisfactory measure of scatter, as it
ignores the algebraic signs of deviation. We desire a measure of scatter which is
free from these shortcomings. To some extent standard deviation is one such
measure.

The calculation of standard deviation differs in the following respects from
that of mean deviation. First, in calculating standard deviation, the deviations are
squared. This is done so as to get rid of negative signs without committing algebraic
violence. Further, the squaring of deviations provides added weight to the extreme
items, a desirable feature for certain types of series.

Secondly, the deviations are always recorded from the arithmetic mean,
because although the sum of deviations is the minimum from the median, the sum
of squares of deviations is minimum when deviations are measured from the
arithmetic average. The deviation from x  is represented by d.

Thus, standard deviation,  (sigma) is defined as the square root of the
mean of the squares of the deviations of individual items from their arithmetic
mean.
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  = ( )x x

N

 2

...(4.7)

For grouped data (discrete variables)

  =  f x x

f

( )


2

...(4.8)

and, for grouped data (continuous variables)

  = f M x

f

( )


...(4.9)

where M is the mid-value of the group.

The use of these formulae is illustrated by the following examples.

Example 4.14: Compute the standard deviation for the following data:

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21.

Solution:

Here formula (4.7) is appropriate. We first calculate the mean as x  = x N/  =
176/11= 16, and then calculate the deviation as follows:

x (x – x ) (x – x )2

11 –5 25

12 –4 16

13 –3 9

14 –2 4

15 –1 1

16 0 0

17 +1 1

18 +2 4

19 +3 9

20 +4 16

21 +5 25

176 10

Thus by formula (7).

 = 110

11
10  = 3.16

Example 4.15: Find the standard deviation of the data in the following distributions:

x 12 13 14 15 16 17 18 20

f 4 11 32 21 15 8 6 4

Solution:

For this discrete variable grouped data, we use formula  4.8. Since for calculation

of x , we need fx and then for  we need f x x( ) 2 , the calculations are
conveniently made in the following format.
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x f fx d = x – x d2 fd2

12 4 48 –3 9 36
13 11 143 –2 4 44
14 32 448 –1 1 32
15 21 315 0 0 0
16 15 240 1 1 15
17 8 136 2 4 32
18 5 90 3 9 45
20 4 80 5 25 100

100 1500 304

Here x  = /fx f  = 1500/100 = 15

and   = fd

f

2


   = 
304
100

 = 3 04.  = 1.74

Example 4.16: Calculate the standard deviation of the following data.

Class 1–3 3–5 5–7 7–19 9–11 11–13 13–15

 frequency 1 9 25 35 17 10 3

Solution: This is an example of continuous frequency series and formula 4.9 seems
appropriate.

Class Mid- Frequency Deviation Squared Squared
point of mid-  deviation deviation

point x times
x f fx from d2 frequency

mean (8) d2

1–3 2 1 2 –6 36 36
3–5 4 9 36 –4 16 144
5–7 6 25 150 –2 4 100
7–9 8 35 280 0 0 0

9–11 10 17 170 2 4 68
11–13 12 10 120 4 16 160
13–15 14 3 42 6 36 108

100 800 616

First the mean is calculated as

x  = fx x/  = 800/100 = 8.0

Then the deviations are obtained from 8.0. The standard deviation

 = f M x

f
 


( )2

 = fd

f

2 616
100






= 2.48
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Calculation of Standard Deviation by Short-cut Method

The three examples worked out above have one common simplifying feature,
namely x  in each, turned out to be an integer, thus, simplifying calculations. In
most cases, it is very unlikely that it will turn out to be so. In such cases, the
calculation of d and d2 becomes quite time-consuming. Short-cut methods have
consequently been developed. These are on the same lines as those for calculation
of mean itself.

In the short-cut method, we calculate deviations x'  from an assumed mean A.
Then,

for ungrouped data

 =  
F

HG
I
KJ

x
N

x
N

2 2

...(4.10)

and for grouped data

 = fx

f

fx

f








F
HG

I
KJ

2 2

...(4.11)

This formula is valid for both discrete and continuous variables. In case of continuous
variables, x in the equation x' = x – A stands for the mid-value of the class in
question.

Note that the second term in each of the formulae is a correction term because of
the difference in the values of A and x . When A is taken as x  itself, this correction
is automatically reduced to zero.

Example 4.17: Compute the standard deviation by the short-cut method for the
following data:

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21

Solution: Let us assume that A = 15.

x' = (x – 15)  x'2

11 –4 16

12 –3 9

13 –2 4

14 –1 1

15 0 0

16 1 1

17 2 4

18 3 9

19 4 16

20 5 25

21 6 36

N = 11  x  = 11  x 2  = 121

 =  
F

HG
I
KJ

x
N

x
N

2 2
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= 121
11

11
11

2

 F
HG

I
KJ

= 11 1

= 10

= 3.16.

Another method

If we assumed A as zero, then the deviation of each item from the assumed mean
is the same as the value of item itself. Thus, 11 deviates from the assumed mean of
zero by 11, 12 deviates by 12, and so on. As such, we work with deviations
without having to compute them, and the formula takes the following shape:

x x2

11 121
12 144
13 169
14 196
15 225
16 256
17 289
18 324
19 361
20 400
21 441

176 2,926

 = x
N

x
N

2 2
  F

HG
I
KJ

=   F
HG

I
KJ

926
11

176
11

2

 = 266 256  = 3.16

Example 4.18: Calculate the standard deviation of the following data by short
method.

Person 1 2 3 4 5 6 7

Monthly income
(Rupees) 300 400 420 440 460 480 580

Solution: In this data, the values of the variable are very large making calculations
cumbersome. It is advantageous to take a common factor out. Thus, we use x' =

x A
20

. The standard deviation is calculated using x' and then the true value of  is

obtained by multiplying back by 20. The effective formula then is

 = C
x
N

x
N

×
 

F
HG

I
KJ

2 2

where C represents the common factor.

Using x' = (x – 420)/20.
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x Deviation from x' x'2

Assumed mean
x = (x – 420)

 300 –120 –6 36
400 –20 –1 1
420 0 0 0

–7

440 20 1 1

460 40 2 4

480 60 3 9

580 160 8 64

+ 14

N = 7 7 115

 = 20
2 2

×
 

F
HG

I
KJ

x
N

x
N

= 20
115
7

7
7

2

 F
HG

I
KJ

= 78.56

Example 4.19: Calculate the standard deviation from the following data:

Size 6 9 12 15 18

Frequency 7 12 19 10 2

Solution:

x Frequency Deviation Deviation x' times x'2 times
f from divided frequency frequency

assumed by common fx' fx'2

mean 12 factor 3
x'

6 7 –6 –2 –14 28
9 12 –3 –1 –12 12

12 19 0 0 0 0
15 10 3 1 10 10
18 2 6 2 4 8

N = 50 fx  fx  2

= –12 = 58

Since deviations have been divided by a common factor, we use

 = C fx

N

fx

N

 
F

HG
I
KJ

2 2

= 3 58
50

12
50

2

 F
HG

I
KJ

= 3 1 1600 0576. .  = 3 × 1.05 = 3.15.

Example 4.20: Obtain the mean and standard deviation of the first N natural
numbers, i.e., of 1, 2, 3, ..., N – 1, N.
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Solution: Let x denote the variable which assumes the values of the first N natural
numbers.

Then

x = 
x

N

N N

N

N

N

1

1

2 1

2









( )

because x
N

1
 = 1 + 2 + 3 + ... + (N – 1) + N

= N N( ) 1

2

To calculate the standard deviation , we use 0 as the assumed mean A. Then

 = x
N

x
N

2 2
  F

HG
I
KJ

But x2 = 12 + 22 + 32 + ... (N – 1)2 + N2 = N N N( ) ( ) 1 2 1

6
Therefore

 = N N N

N

N N

N

( ) ( ) ( ) 


1 2 1

6

1

4

2 2

2

= 
( )N N N 


L

NM
O
QP

1

2

2 1

3

1

2
 = 

( 1) ( 1)

12

N N

Thus for first 11 natural numbers

x = 
11 1

2
6




and  = 
( ) ( )11 1 11 1

12

 
 = 10  = 3.16

Example 4.21:

Mid- Frequency Deviation Deviation Squared
point f from class time deviation

x of assumed frequency times
mean fx' frequency

x' fx'2

0–10 5 18 –2 –36 72

10–20 15 16 –1 –16 16

–52

20–30 25 15 0 0 0

30–40 35 12 1 12 12

40–50 45 10 2 20 40

50–60 55 5 3 15 45

60–70 65 2 4 8 32

70–80 75 1 5 5 25

– 60

79 60 242

–52

fx  = 8
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Solution: Since the deviations are from assumed mean and expressed in terms of
class-interval units,

 = i x
N

fx

N
×

 
F

HG
I
KJ

2 2

= 10
242
79

8
79

2

×  F
HG

I
KJ

= 10 × 1.75 = 17.5.

Combining Standard Deviations of Two Distributions

If we were given two sets of data of N
1
 and N

2
 items with means x1 and x2 and

standard deviations 
1
 and 

2
 respectively, we can obtain the mean and standard

deviation x  and  of the combined distribution by the following formulae:

x = 
N x N x

N N
1 1 2 2

1 2




...(4.12)

and  = 
N N N x x N x x

N N
1 1

2
2 2

2
1 1

2
2 2

2

1 2

     



( ) ( )
...(4.13)

Example 4.22: The mean and standard deviations of two distributions of 100
and 150 items are 50, 5 and 40, 6 respectively. Find the standard deviation of all
taken together.

Solution: Combined mean

x = 
N x N x

N N
1 1 2 2

1 2




 = 
100 50 150 40

100 150

× ×


= 44

Combined standard deviation

 =  
2 2 2 2

1 1 2 2 1 1 2 2

1 2

( ) ( )N N N x x N x x

N N

= 100 5 150 6 100 44 50 150 44 40

100 150

2 2 2 2× ( ) ( ) ( ) ( )    


= 7.46.

Example 4.23: A distribution consists of three components with 200, 250, 300
items having mean 25, 10 and 15 and standard deviation 3, 4 and 5, respectively.
Find the standard deviation of the combined distribution.

Solution: In the usual notations, we are given here

N
1

= 200, N
2
= 250, N

3
 = 300

x1 = 25, x2 = 10, x3 = 15

The formulae (4.12) and (4.13) can easily be extended for combination of three
series as
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x = 
N x N x N x

N N N
1 1 2 2 3 3

1 2 3

 
 

= 
200 25 250 10 300 15

200 250 300

× × × 
 

= 12000
750

 = 16

and

 = 

2 2 2 2
1 1 2 2 3 3 1 1

2 2
2 2 3 3

1 2 3

( )

( ) ( )

N N N N x x

N x x N x x

N N N

= 
200 9 250 16 300 25 200 81 250 36 300 1

200 250 300

× × × × × ×    
 

= 51 73 7 19. . .

Comparison of Various Measures of Dispersion

The range is the easiest to calculate the measure of dispersion, but since it depends
on extreme values, it is extremely sensitive to the size of the sample, and to the
sample variability. In fact, as the sample size increases the range increases
dramatically, because the more the items one considers, the more likely it is that
some item will turn up which is larger than the previous maximum or smaller than
the previous minimum. So, it is, in general, impossible to interpret properly the
significance of a given range unless the sample size is constant. It is for this reason
that there appears to be only one valid application of the range, namely in statistical
quality control where the same sample size is repeatedly used, so that comparison
of ranges are not distorted by differences in sample size.

The quartile deviations and other such positional measures of dispersions
are also easy to calculate but suffer from the disadvantage that they are not amenable
to algebraic treatment. Similarly, the mean deviation is not suitable because we
cannot obtain the mean deviation of a combined series from the deviations of
component series. However, it is easy to interpret and easier to calculate than the
standard deviation.

The standard deviation of a set of data, on the other hand, is one of the most
important statistics describing it. It lends itself to rigorous algebraic treatment, is
rigidly defined and is based on all observations. It is, therefore, quite insensitive to
sample size  (provided  the  size  is ‘large enough’) and is least affected by sampling
variations.

It is used extensively in testing of hypothesis about population parameters
based on sampling statistics.

In fact, the standard deviations has such stable mathematical properties that
it is used as a standard scale  for measuring  deviations from the mean. If we are
told that the performance of an individual is 10 points better than the mean, it really
does  not  tell  us  enough, for 10 points may or may not be a large enough
difference to be of significance. But if we know that the s for the score is only 4



Statistics

NOTES

Self - Learning
222 Material

points, so that on this scale, the performance is 2.5s better than the mean, the
statement becomes meaningful. This indicates an extremely good performance.
This sigma scale is a very commonly used scale for measuring and specifying
deviations which immediately suggest the significance of the deviation.

The only disadvantages of the standard deviation lies in the amount of work
involved in its calculation, and the large weight it attaches to extreme values because
of the process of squaring involved in its calculations.

Check Your Progress

5. What are the demerits of geometric mean?

6. What does range of a series denote?

4.5 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. The two main branches of statistics are as follows:
 Mathematical statistics
 Applied statistics

2. Descriptive statistics includes statistical methods that are used for collecting,
presenting, depicting the centre, spread and shape of the data array. Hence,
these methods are helpful as preliminary tools to describe the various features/
characteristics of data array.

3. The main properties of raw data are as follows:
 Central tendency: A numerical value around which most numerical

values in the data set tend to cluster.
 Variation: The extent to which numerical values cluster or scatter

around the central value.
 Skewness: The extent of dispersion or variation from the symmetry

of a distribution.

4. Central tendency are useful in statistics because of the following reasons.
 To find representative value: It helps give one value for the distribution

and this value represents the entire distribution.
 To condense data: It helps condense a vast amount of data.
 To make comparisons: It helps in comparing two or more distributions.
 Helpful in further statistical analysis: Many techniques of statistical

analysis like Measures of Dispersion, Measures of Skewness,
Measures of Correlation, and Index Numbers are based on measures
of central tendency. That is why; measures of central tendency are
also called as measures of the first order.

5. The demerits of geometric mean are as follows:

 It is difficult to use and to compute.

 It is determined for positive values and cannot be used for negative
values of zero. A zero will convert the whole product into zero.
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6. The crudest measure of dispersion is the range of the distribution. The range
of any series is the difference between the highest and the lowest values in
the series.

4.6 SUMMARY

 The reason for analysis of data is to understand the variation and its causes
in any phenomenon or process. As such knowledge helps in producing
valuable data about a phenomenon or a process, and hence leads to better
decisions.

 Statistical thinking can be defined as the thought process that focuses on
ways to identify, control and reduce variations present in all phenomena or
processes.

 The word statistics refers to a collection of procedures and principles useful
for gathering and analysing numerical information, called statistical data or
simply data, for drawing conclusions and making decisions.

 Descriptive statistics includes statistical methods that are used for collecting,
presenting, depicting the centre, spread and shape of the data array.

 Hence, these methods are helpful as preliminary tools to describe the various
features/characteristics of data array.

 Inferential statistics includes statistical methods that are used for estimation
of population characteristics on the basis of sample results and testing of
statistical hypothesis.

 Statistical methods are applicable in diversified fields such as economics,
trade, industry, commerce, agriculture, bio-sciences, physical sciences,
education, insurance, sociology, psychology and so on.

 Statistics can be used effectively to study only those problems that can be
stated and expressed quantitatively.

 The term ‘central tendency’ was coined because numerical values in most
data sets show a distinct tendency to cluster around a value of an observation
located somewhere in the middle of all numerical values (observations).

 There are several commonly used measures such as arithmetic mean, mode
and median. These values are very useful not only in presenting the overall
picture of the entire data but also for the purpose of making comparisons
among two or more sets of data.

 Median is that value of a variable which divides the series in such a manner
that the number of items below it is equal to the number of items above it.

 Half the total number of observations lie below the median, and half above
it.

 The mode of a distribution is the value at the point around which the items
tend to be most heavily concentrated. It is the most frequent or the most
common value, provided that a sufficiently large number of items are available,
to give a smooth distribution.
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 Some measures other than measures of central tendency are often employed
when summarizing or describing a set of data where it is necessary to divide
the data into equal parts.

 A relative measure of dispersion computed is a quotient by dividing the
absolute measures by a quantity in respect to which absolute deviation has
been computed. It is as such a pure number and is usually expressed in a
percentage form.

 The crudest measure of dispersion is the range of the distribution. The range
of any series is the difference between the highest and the lowest values in
the series.

 Of the various characteristics that a good measure of dispersion should
possess, the range has only two, viz (i) it is easy to understand, and (ii) its
computation is simple.

 Another measure of dispersion, much better than the range, is the semi-
interquartile range, usually termed as ‘quartile deviation’.

 The calculation of standard deviation differs in the following respects from
that of mean deviation.

4.7 KEY TERMS

 Statistics: It refers to a collection of procedures and principles useful for
gathering and analysing numerical information, called statistical data or simply
data, for drawing conclusions and making decisions.

 Statistical thinking: It can be defined as the thought process that focuses
on ways to identify, control and reduce variations present in all phenomena
or processes.

 Median: It is that value of a variable which divides the series in such a
manner that the number of items below it is equal to the number of items
above it.

 Mode: The mode is that value of the variable which occurs or repeats itself
the greatest number of times. The mode of a distribution is the value at the
point around which the items tend to be most heavily concentrated.

4.8 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. Why is the knowledge of statistical techniques considered necessary?

2. Write a short note on the limitations of statistics.

3. Mention the few requisites of a measure of central tendency.
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4. List the merits and demerits of mean.

5. What is quartile deviation? How is it calculated?

Long-Answer Questions

1. Discuss the types of statistical methods with examples.

2. Analyse the importance and scope of statistics.

3. Explain the calculation of arithmetic mean with the help of examples.

4. Give examples for the calculation of median by means of graphical analysis.

5. Prepare a comparative analysis of various measures of dispersion.
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UNIT 5 DATA PRESENTATION
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5.8 Self-Assessment Questions and Exercises
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5.0 INTRODUCTION

Data collected with a particular objective has to be organized in such a manner
that the researchers are able to analyse it easily and derive their objective from it.
Furthermore, each data set needs to be presented in a certain way depending on
what it is used for. Planning how the data will be presented is essential before
appropriately processing raw data. In this unit, you will study about the diagrammatic
and graphical presentation of data along  with the use of software applications
assisting social work research.

5.1 OBJECTIVES

After going through this unit, you will be able to:

 Identify the methods used for presentation of data

 Explain diagrammatic and graphic presentation of data

 Discuss the use of computer in social research

5.2 PRESENTATION OF DATA

Once the final draft of the research report is prepared and documented, the last
stage is sharing the findings and research implications with the client or interested
audience. This is usually done orally and with the support of visual aids. The
presentation that the researcher might be making could be detailed for his team
members or for an academic audience. However, in case the presentation is for
the client or for a business audience, brevity and focus of the presentation is critical.
A thumb rule for this is not to go beyond 20 minutes with more time for question
and answers and interactive discussion on the findings.
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Regardless of the audience for the presentation, the most critical aspect of the
presentation is two-fold:

(a) Who is the listener? What does he/she seek from the presentation?

(b) What is the core of the briefing—is it background, or methodology, key
findings or decision directions that the findings are indicating?

Once the researcher is clear on this, he needs to need to focus on these key
aspects:

Study background: This should be essentially 10–15 per cent of the entire
presentation. It should explain the impetus behind the study as briefly and with
suitable emphasis as possible.

Study findings: The major conclusions of the study need to be shared in simple
words and with appropriate supportive visuals or material. The researcher must
be able to demonstrate clearly the link between the study objectives and the
findings.

Study implications: In case this was agreed upon between the researcher and
the client or was specified as a study objective by the researcher, this section
would be the last section of the presentation. The link between what was found
and what is suggested must be clear to the audience. The researcher may vary the
discussion time between the earlier section and this as 45 per cent each or 30–70
or 70–30, depending on the study objective, i.e., more findings or more implication
oriented. As supportive material the researcher can make use of:

Handouts: These could be in the form of the primary questionnaire designed for
the study or company brochures and other related secondary material. They should
be distributed to the audience when the presenter is referring to them.

Slides: These are created today with the help of computer programmes. There
are endless possibilities enhancing the material be presented and for engaging the
listener. The designing and creation of the material requires considerable skill and
care to ensure that the presentation style should be the supportive aid for an effective
delivery and not a showcase of the computer graphics that the researcher is well
versed with. Too much clutter and a random mix of text and graphics should be
avoided. Animation of the data in synchronization with the vocal delivery makes
the presentation more forceful.

Chalkboards and flipcharts: These are additional visual aids that could be kept
as standby for the question-and-answer session when an idea might have to be
highlighted or demonstrated in the response of some query raised by the listeners.
However, use of these means during an active presentation should be avoided as
they necessitate the presenter to be engaged with the medium at the cost of losing
contact with the listener.

Video and audio tapes: Again, these are supportive materials that can be used
to emphasize a point.
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The world has become smaller as a consequence of technological
innovations that make dissemination of knowledge seem like child’s play. Thus,
the significance of communication and presentation of this learning cannot be
overemphasized.

Check Your Progress

1. What are the important aspects to be considered while making a
presentation?

2. What is the last stage of the research report once its final draft is
prepared and documented?

5.3 DIAGRAMMATIC AND GRAPHIC
PRESENTATION

Most research studies involve some form of numerical data, and even though
one can discuss this in text, it is best represented in tabular form. The advantage of
doing this is that statistical tables present the data in a concise and numeral form,
which makes quantitative analysis and comparisons easier. Tables formulated could
be general tables following a statistical format for a particular kind of analysis.
These are best put in the appendix, as they are complex and detailed in nature.
The other kind is simple summary tables, which only contain limited information
and yet, are, essentially critical to the report text.

The mechanics of creating a summary table are very simple and are illustrated
below with an example (Table 5.1). The illustration has been labelled with numbers
which relate to the relevant section.

Table identification details: The table must have a title (1a) and an identification
number (1b). The table title should be short and usually would not include any
verbs or articles. It only refers to the population or parameter being studied. The
title should be briefly yet clearly descriptive of the information provided. The
numbering of tables is usually in a series and generally one makes use of Arabic
numbers to identify them.

Data arrays: The arrangement of data in a table is usually done in an ascending
manner. This could either be in terms of time, as shown in Table 5.1 (column-wise)
or according to sectors or categories (row-wise) or locations, e.g., north, south,
east, west and central. Sometimes, when the data is voluminous, it is recommended
that one goes alphabetically, e.g., country or state data. Sometimes there may be
subcategories to the main categories, for example, under the total sales data—a
column-wise component of the revenue statement—there could be subcategories
of department store, chemists and druggists, mass merchandisers and others. Then
these have to be displayed under the sales data head, after giving a tab command
as follows:
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Table 5.1  Automobile Domestic Sales Trends

Total sales

Mass market

Department store

Drug stores

Others (including paan beedi outlets)

Measurement unit: The unit in which the parameter or information is presented
should be clearly mentioned.

Spaces, Leaders and Rulings (SLR): For limited data, the table need not be
divided using grid lines or rulings. Simple white spaces add to the clarity of
information presented and processed. In case the number of parameters are too
many and the data seems to be bulky to be simply separated by space, it is advisable
to use vertical ruling. Horizontal lines are drawn to separate the headings from the
main data, as can be seen in Table 5.1. When there are a number of subheadings
as in the sales data example, one may consider using leaders (…….) to assist the
eye movement in absorbing and processing the information.

Total sales

Mass market………

Department store………

Drug stores………

Others (including paan beedi outlets)………

Assumptions, details and comments: Any clarification or assumption made, or
a special definition required to understand the data, or formula used to arrive at a
particular figure, e.g., total market sale or total market size can be given after the
main tabled data in the form of footnotes.

Data sources: In case the information documented and tabled is secondary in
nature, complete reference of the source must be cited after the footnote, if any.

Special mention: In case some figure or information is significant and the reader
should pay special attention to it, the number or figure can be bold or can be
highlighted to increase focus.
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Guidelines for Visual Representations: Graphs

Similar to the summarized and succinct data in the form of tables, the data can also
be presented through visual representations in the form of graphs. As we have
seen the previous unit, the visual representation of the findings in the form of lines
or boxes and bars relative to a number line is easy to comprehend and interpret.
There are some standard rules and procedures available to the researcher for this;
also there are computer programs like MS Excel and SPSS, where the numbered
data can be converted with ease into graphical form.

Line and curve graphs: Usually, when the objective is to demonstrate trends
and some sort of pattern in the data, a line chart is the best option available to the
researcher as the line is able to clearly portray any change in pattern during a
particular time period. On the same chart, it is also possible to show patterns of
growth of different sectors or industries in the same time period or to compare the
change in the studied variable across different organizations or brands in the same
industry. Certain points to be kept in mind while formulating line charts include:

 The time units or the causal variable being studied are to be put on the X-
axis, or the horizontal axis.

 If the intention is to compare different series on the same chart, the lines
should be of different colours or forms (Figure 5.1).

 Too many lines are not advisable on the same chart as then the data becomes
too cluttered; an ideal number would be five or less than five lines on the
chart.

Fig. 5.1 Comparative Analysis of Vehicles (including Nano) on Features Desired by

Source: vytrak.com

 The researcher also must take care to formulate the zero baseline in the
chart as otherwise, the data would seem to be misleading. For example, in
Figure 5.2(a),  in case the zero baseline is (as shown in the chart) the expected
change in the number of hearing aids units to be sold over the time period
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2002–03 to 2007–08, it can be accurately perceived. However, in Figure
5.2(b), where the zero is at 1,50,000 units, the rate of growth can be
misjudged to be more swift.

Fig. 5.3(a)  Expected Growth in the Number of Hearing Aids Units to be
Sold in North India (Three Perspectives)

Fig. 5.3(b) Expected Growth in the Number of Hearing Aids Units to be
Sold in North India (Three Perspectives)

Area or stratum charts: Area charts are like the line charts, usually used to
demonstrate changes in a pattern over a period of time. However, here there are
multiple lines that are essentially components of the original composite data. What
is done is that the change in each of the components is individually shown on the
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same chart and each of them is stacked one on top of the other. The areas between
the various lines indicate the scale or volume of the relevant factors/categories
(Figure 5.3).

Fig. 5.3  Perception of Nano by Three Psychographic
Segments of Two-wheeler Owners

Pie charts: Another way of demonstrating the area or stratum or sectional
representation is through the pie charts. The critical difference between a line and
pie chart is that the pie chart cannot show changes over time. It simply shows the
cross-section of a single time period. The sections or slices of the pie indicate the
ratio of that section to the total area of the parameter being displayed. There are
certain rules that the researcher should keep in mind while creating pie charts.

 The complete data must be shown as a 100 per cent area of the subject
being graphed.

 It is a good idea to have the percentages displayed within or above the pie
rather than in the legend as then it is easier to understand the magnitude of
the section in comparison to the total. For example, Figure 5.4 shows the
brand-wise sales in units for the existing brands of hearing aids in the North
Indian market.

Fig. 5.4  Brand-wise Sales (units) of Hearing Aids in the
North Indian Market (2002–03)
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 Showing changes over time is difficult through a pie chart, as stated earlier.
However, the change in the components at different time periods could be
demonstrated as in Figure 5.5, showing share of the car market in India in
2009 and the expected market composition of 2015.

Fig. 5.5 Current Structure of the Indian Car Market (2009) and
the Forecasted Structure for 2015

Bar charts and histograms: A very useful representation of quantum or magnitude
of different objects on the same parameter are bar diagrams. The comparative
position of objects becomes very clear. The usual practice is to formulate vertical
bars; however, it is possible to use horizontal bars as well if none of the variable is
time related [Figure 5.6(a)]. Horizontal bars are especially useful when one is
showing both positive and negative patterns on the same graph [Figure 5.6(b)].
These are called bilateral bar charts and are especially useful to highlight the objects
or sectors showing a varied pattern on the studied parameter. It is possible to
generate bar graphs with relative ease with computer programs today and the
distance between the bars can be extremely precise as compared to those created
by hand.

Fig. 5.6(a) Bar Chart Per day, Unit Sales (Thousands) at
Fast Food Outlets in Mumbai
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Fig. 5.6(b) Bilateral Bar Chart—the Brand Recall and Brand
Purchase Response for Pizza Joints in the NCR

Another variation of the bar chart is the histogram (Figure 5.7) here the bars
are vertical and the height of each bar reflects the relative or cumulative frequency
of that particular variable.

Fig. 5.7 Histogram (With Normal Curve) Displaying Marks in a
Course on Research Methods for Management

Pictogram: A pictogram shows graphical representation of data. Pictograms are
most often used in  popular and general read such as in magazines and newspapers,
as they are eye-catching and easy to comprehend by one and all. They are not a
very accurate or scientific representation of the actual data and, thus, should be
used with caution in an academic or technical report. Examples of pictograph are
given in Figures 7.9(a) and 7.9(b).
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Fig. 5.8(a) Pictogram Displaying Change in the Cost of
Oil Vver a Five-Year Block (1978–1982)

Source: tutorvista.com

Fig. 5.8(b) Pictogram Displaying Sales for Cookie Shop over
Three Years (2007–09)

Source: 4spreadsheets.pbworks.com

Geographic representation: Geographic or regional maps related to countries,
states, districts, territories can be used as a base to show occurrence of the studied
variable in various regions or to show comparative analysis about major brands or
industries or minerals. In case of comparative data, the researcher must provide
the legend in the displayed map, for example any map of the location may be
given.
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Check Your Progress

3. What is a pictogram?

4. What is the critical difference between a line and pie chart?

5.4 USE OF COMPUTER IN SOCIAL
RESEARCH

Over the years several computer applications have assisted academic and research
domains. Overcoming initial hesitation and resistance towards advancements in
information technology, social research now seem to have embraced the integration
of the two. Today, we witness a large number of applications assisting social work
research in one way or the other.

5.4.1 MS Word

One of the most significant and widely used applications in any research work is
Microsoft Word. Today, MS Word is one of the most used typing or text composing
applications in the world that has removed the sweat and hardships of composing
manuscripts over a manual or electronic typewriter.

Word processing since the development of WordStar, a word processing
program, has changed the way documents were prepared, edited, stored and
printed. Unlike typewriter, either manual or electronic the word processing
applications like MS Word have transformed the secretarial work like preparing
perfect letters, memos and reports.

The word processing applications like MS Word have clearly provided an
edge over the traditional typewriter based text typing. The advantages of the same
are discussed as under:

1. Word Processing – A Workspace

Unlike typewriter, one of the most significant capabilities of a word processor is
that it provides a space in which documents can be created and saved for future
use. It is in entirety different from the typewriter where a document is filed or torn
or crumbled.

An ideal text or word processing application assists the workspace by letting the
writer:

 work on documents of any length;

 save multiple versions of a file;

 save part of the buffer into a file for later use;

 switch easily between multiple files;

 insert the contents of an existing file into the buffer;

 summarize the differences between two versions of a document
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2. Editing Tools

Yet another striking feature of any word processing application including MS Word
is its ability to retrieve the document and edit the same. The same privilege was
never a possibility in case of a typewriter. Various editing tools included with the
word processing applications make it very easy to sift within the largest of the
documents possible and make changes wherever and whenever required. At a
minimum any word processing application will assist a writer to:

 move to a particular position in the document;

 insert new text;

 find, change or replace text;

 delete text;

 copy or move text

3. Text Formatting and Printing

Yet another striking feature that makes the word processing applications all the
more popular over typewriters is their ability to format text. Gone are the days
where only one kind of alphabetical representation was possible through typewriter
based printing. The word processing applications have made designing and printing
possible. The various formatting options in word processing applications including
MS Word have made it possible to:

 Change the text style,

 Change the font colour of the text,

 Highlight text including bold, underline and italics,

 Manage spacing,

 Manage test alignment,

 Inserting tables or special characters,

 Draw models or insert diagrams or charts and sever other formatting features.

Most word processing applications have several such or even more inbuilt
formatting features that make it a popular tool in any kind of word processing.
Finally a neatly formatted document can be printed for further documentation and
presentation.

5.4.2 MS Power Point

Microsoft Power Point is an important application that is used a lot these days for
presentations of the research work. With several options to apply creativity to the
research results power point assists researchers in designing and delivering engaging
presentations before the audience.

5.4.3 MS Excel

If any application has gained significant success and acceptance in social work
research it is undoubtedly Microsoft Excel. With several other spreadsheets and
statistical packages like SPSS available in the market, MS Excel tops the tally for
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three very important reasons. The first and foremost is the convenience as the
application is easily available. Almost all of us have access to Excel on our own
computers and therefore do not need to source and invest in other software. Second,
the application is not too costly but is affordable. Finally, Excel easily integrates
with other Microsoft applications and facilitates reporting.

Excel which is a spreadsheet, can be used in social work research in many
ways. For instance it can be used for data entry, manipulation and presentation.
The application also offers a collection of various statistical analysis functions and
other tools that can be used to run descriptive statistics and to perform several
different and useful inferential statistical tests that are widely used in research. In
addition, it provides all of the standard spreadsheet functionality, which makes it
useful for other analysis and data manipulation tasks, including generating graphical
and other presentation formats. Despite so many functionalities Excel does have
limitations for statistical analysis and it does not cover many of the more advanced
statistical techniques that are used in research.

As an application Excel includes a large number of tools that used for general
data analysis in any research. Here a set of four tools are particularly useful in any
kind of research for quantitative data presentation and analysis.

 Statistical Functions: Excel offers a broad range of built-in statistical
functions. These are used to carry out specific data manipulation tasks,
including statistical tests. An example is the AVERAGE function that calculates
the arithmetic mean of the cells in a specified range. Similarly the other
functions include ABS, COUNT, COUNTA, MAX, MEDIAN, MIN,
MODE, PRODUCT, SQRT, STDEV.S, SUM and many more.

 Data Analysis ToolPak: The Data Analysis ToolPak is an Excel add-in. It
contains more extensive functions, including some useful inferential statistical
tests. An example is the Descriptive Statistics routine that will generate a
whole range of useful statistics in one go.

 Charts: Excel’s in-built charts or graphs cover most of the chart types and
are invaluable in data exploration and presentation.

 Pivot Tables: Pivot tables provide a way of generating summaries of your
data and organising data in ways that are more useful for particular tasks.
They are extremely useful for creating contingency tables, cross-tabulations
and tables of means or other summary statistics

5.4.4 Statistical Packages for Social Sciences

In recent times another software made its way to tackle the complex problems in
social work research. A few scholars, who dealt with complex and higher level
statistical analysis in research worked to develop sophisticated packages, which
enable you to perform the required operations. The most popular one is Statistical
Package for Social Sciences (SPSS), which is very user friendly. Unlike Excel
that pushes a research to insert a formula or equation, SPSS avoids the same.
While using SPSS it is expected to have an understanding of the fundamental
statistical concepts like mean, standard deviation, variance, sampling error,
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confidence intervals, parametric and non-parametric tests, correlation, regression,
etc. The package automatically processes the data which is manually entered or
imported from Excel or other spreadsheet. Today, SPSS has taken an upsurge to
have been included in most of the social and business research across the world.

Websites and Online Encyclopedia

Undoubtedly one of the very important developments in the history of technological
advancements is that of Internet. With the emergence of Internet came the websites.
The first web page went live on August 6, 1991. It was dedicated to information
on the World Wide Web project and was made by Tim Berners-Lee. It ran on a
NeXT computer at the European Organization for Nuclear Research, CERN.
Today, when we look around almost all public and private organizations are live
on World Wide Web (www). The one of the most striking support that these
websites have provided in social research is the availability of data with much
ease. Earlier, when these websites did not exist the researchers used to spend
most of their times visiting and sitting in libraries or visiting concerned offices for
first hand data collection.  This is has surely made life of a researcher easy and
saved on lot of time, energy and money. Alike websites several online encyclopaedia
have made it easier for researchers to search and gather information on a particular
topic. Wikipedia the world’s fifth-most visited website was launched on 15 January
2001, two days after the domain was registered by Jimmy Wales and Larry Sanger.
Since its launch the website has assisted several people’s quest for information.

Search Engines

Similar to websites search engines also play a very important role in social work
research today. As we talk today the search engine like Google has moved miles
ahead and become smarter than ever. Today, several search engines including
Google use machine learning to help process and rank information, and can
understand natural human speech. However, as it seems today, the internet wasn’t
always so easy to navigate! There was a time when you had to know the exact
wording of a website’s title to find it. Search results were riddled with spam.
Getting new content indexed by the search engines could take weeks to complete.

The first tool used for searching content (as opposed to users) on the Internet
was Archie. The name stands for “archive” without the “v”. It was created by Alan
Emtage, Bill Heelan and J. Peter Deutsch, computer science students at McGill
University in Montreal, Quebec, Canada in 1990. In 1994 YAHOO was created
by David Filo and Jerry Yang, beginning as a collection of favorable web pages
that included a man-made description with each URL. Later in 1998 GOOGLE
was launched that changed the discourse of search engine operations.

Today, a social work researcher within a flash of light can search anything
related to the research. Research papers including research conceptualization and
execution can be searched and even downloaded. Literature review on a particular
topic can be undertaken very easily. Theories and models on a particular topic can
be searched and referred.
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Check Your Progress

5. How do pivot tables assist in presentation of data?

6. Name the first tool used for searching content on the Internet.

5.5 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. The most critical aspect of the presentation is two-fold:
(a) Who is the listener? What does he/she seek from the presentation?
(b) What is the core of the briefing—is it background, or methodology,

key findings or decision directions that the findings are indicating?

2. Once the final draft of the research report is prepared and documented, the
last stage is sharing the findings and research implications with the client or
interested audience.

3. A pictogram shows graphical representation of data.

4. The critical difference between a line and pie chart is that the pie chart
cannot show changes over time. It simply shows the cross-section of a
single time period.

5. Pivot tables provide a way of generating summaries of your data and
organising data in ways that are more useful for particular tasks. They are
extremely useful for creating contingency tables, cross-tabulations and tables
of means or other summary statistics.

6. The first tool used for searching content (as opposed to users) on the Internet
was Archie.

5.6 SUMMARY

 Once the final draft of the research report is prepared and documented, the
last stage is sharing the findings and research implications with the client or
interested audience.

 The major conclusions of the study need to be shared in simple words and
with appropriate supportive visuals or material. The researcher must be
able to demonstrate clearly the link between the study objectives and the
findings.

 Slides are created today with the help of computer programmes. There are
endless possibilities enhancing the material be presented and for engaging
the listener.

 Chalkboards and flipcharts are additional visual aids that could be kept as
standby for the question-and-answer session when an idea might have to
be highlighted or demonstrated in the response of some query raised by the
listeners.

 Most research studies involve some form of numerical data, and even though
one can discuss this in text, it is best represented in tabular form.
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 Similar to the summarized and succinct data in the form of tables, the data
can also be presented through visual representations in the form of graphs.

 Over the years several computer applications have assisted academic and
research domains. Overcoming initial hesitation and resistance towards
advancements in information technology, social research now seem to have
embraced the integration of the two.

 One of the most significant and widely used applications in any research
work is Microsoft Word.

 The word processing applications like MS Word have clearly provided an
edge over the traditional typewriter based text typing.

 Various editing tools included with the word processing applications make
it very easy to sift within the largest of the documents possible and make
changes wherever and whenever required.

 Excel which is a spreadsheet, can be used in social work research in many
ways. For instance it can be used for data entry, manipulation and
presentation.

 In recent times another software made its way to tackle the complex
problems in social work research. A few scholars, who dealt with complex
and higher level statistical analysis in research worked to develop
sophisticated packages, which enable you to perform the required operations.

 Today, a social work researcher within a flash of light can search anything
related to the research. Research papers including research conceptualization
and execution can be searched and even downloaded. Literature review on
a particular topic can be undertaken very easily.

5.7 KEY TERMS

 Slide: It denotes the single page of a presentation. This presentation is
prepared with the help of a software called PowerPoint Presentation.

 Bar diagram: It is a very useful representation of quantum or magnitude of
different objects on the same parameter.

5.8 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. What is the significance of presentation of data in a brief and concise manner?

2. Mention the guidelines for visual presentation of data by means of graphs.

3. Briefly mention the contribution of search engines in social work research.
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Long-Answer Questions

1. Analyse the use of computer applications in assisting social work research.

2. Evaluate the role of SPSS in assisting social work research.
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