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Preface >

Research is the sheet anchor of exploration of knowledge. Y ear

after year myriads of researches are being undertaken by Social
Scientists. It so happens that little attention is paid to certain important
aspects relating to research, namely, that of research methodology. The
result is that much of research, with special referenceto socia scenes,
contains meaning less technical forgers. A great deal of research is
justice.

It should be borne in mind, in the context of planning and
development, that the significance of research liesin its quality and not
in quality.

The researcher should be concerned with designing and
adhering to the appropriate methodol ogy through out for improving the
Quality of research. There may be variation the methodology
depending on the nature of research issues. Yet the basic approach

towards research remains the same.
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Research Methodology

CHAPTER 1
INTRODUCTION

Meaning of Research

Research is composed of two words - 're' andckgawvhich means
to search again, or to search for new facts or ¢dify older ones in any
branch of knowledge. The modern notion of reseadeltes from the
seventeenth century, with Francis Bacon (1561-16R6}he 17th century
science was still closely coupled with magic archaimy, so that the birth of
the scientific tradition was characterized by aetidrdesavouer of esoteric
revelation on the one hand, and popular and itsimied notions on the other.
Curiously, the inclusion of science in the univgrsiurriculum is due to
another person by name Bacon. Roger Bacon's (1294} bwn contribution
was the application of geometry to optics, and meyelopaedia of science.
Bacon himself fell into the ancient and common eafdimagining that there
might be a universal scientific method. He deridadpiricalism, but had
overambitious hopes for a new sort of induction.

Research means search for knowledge. Researclsdertific and
systematic search for pertinent information on ecgjz topic. It is an art of
scientific investigation. The Advanced Lerner'stidicary of Current English
defines research as 'a careful investigation fouiny especially through
search for new facts in any branch of knowledgesdarch is defined as a
careful or critical enquiry or examination in seekifacts or principles;
diligent investigation in order to ascertain sonmgh (Webster's New
International Dictionary).

According to Redman and Mory, Research is systeimitiort to gain new
knowledge. Some people consider research as a neoemovement from
the known to the unknown. It is actually a voyagediscovery.

The search for knowledge through objective andesyatic method
of finding solution to a problem is research. Thestematic approach
concerning generalization and the formulation dheory is also research.
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Research is an academic activity and as such the dbould be used in a
technical sense

Research refers to the systematic method consisfirenunciating
the problem, formulating a hypothesis, collectihg facts or data, analyzing
the facts and researching certain conclusionsreiththe form of solutions
towards the concerned problem or in certain geizat@n for some
theoretical formulation. Clifford Woody says, "Raseh comprises defining
and redefining problems, formulating hypothesis soiggested solutions;
collecting, organizing and evaluating data; makitlegluctions and reaching
conclusions; and at last carefully testing the amions to determine whether
they fit the formulating hypothesis". D. Slessingad M. Stephenson in the
Encyclopaedia of Social Sciences define researclthasmanipulation of
things, concepts or symbols for the purpose of igdizeng to extend, correct
or verify knowledge, whether that knowledge aidsdmstruction of theory
or in the practice of an art.'

The Contents of the Concept of Research
® Avenue of inquisition
(i) Well defined field of activity
(iii) A well stated hypothesis
(iv) Capable of being based upon observable data
(v) Scientific technigues of investigation
(vi) Logical Interpretation of results.

Objectives/Importance/Significance/Role of Research
The main aim of research is to find out the tnuttich is hidden and
which has not been discovered as yet.

® To gain familiarity with a phenomenon or to achiemew
insights into it.
(i) It is known as Exploratory or Formulation Resea&thdy. To

portray accurately the characteristics of a paldicindividuals,
situation or a group. Such studies are known asciipdive

Research.
2



(iif)

(iv)

(v)

(vi)

(vii)

(Vi)
(ix)

(ii)

(iif)

Research Methodology

To determine the frequency with which somethinguosor with

which is associated with something else. Such esugdie known
as Diagnostic Research.

To test a hypothesis of a causal relationship batweariables.
Studies with this object are known as Hypothesisstiig

Research, iv) The research is to conceptualizaettms used in
any investigation and to define and explain them.

Research has its special significance in solvingioua

operational and planning problems of industry ansiress.

It helps to build on the existing knowledge arouhd global
environment.

It inculcates scientific and inductive thinking amdpromotes
development of logical habits of thinking and origation.

It helps to put the findings into the context of tinational
guidelines.

Its aim is to make an original contribution to #asting stock of

knowledge and promoting its advancement. It may rmea

generalization of new theories.

Research facilitates the decisions of the polickenalncreased
amounts of research make progress possible. Husksgs) "All
progress is born of inquiry. Doubt is often bettdran
overconfidence, for it leads to inquiry, and inguieads to
invention.'

Research inculcates scientific and inductive thmgkiand it
promotes the development of logical habits of thigkand
organization. It is an outlet for new ideas andghts.

Research has gained added importance, both formoeat and
business. The increasingly complex nature of bgsinand
government has focused attention on the use ofargsein
solving operational problems and planning problefbusiness
and industry. It promotes the development of newestand
creative work.
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(iv) Research means a source of livelihood, careerism way to
attain a high position in the social structure.
(v) It explores the various perceptions of the givetdfpf work.

The role of research in several fields of appliedr®mics, whether
related to business or to the economy as a whale,gheatly increased in
modern times. Due to complexity in business, thegBmment has focused
attention on the use of research in solving opanatiproblems.

Meaning of Research Methodology And Scientific Metbd

According to Bernard Ostle and Richard W. MensiRgsearch is
"an inquiry into the nature of, the reasons ford #me consequences of any
particular set of circumstances, whether these ugistances are
experimentally controlled or recorded just as tloegur. Further, research
implies that the researcher is interested in moaa fparticular results; he is
interested in the repeatability of the results andheir extension to more
complicated and general situations." Methodolodgreeto the orderly way
of doing things. Research methodology refers tontle¢hods the researcher
uses in performing research operations. All thoséhods which are used by
the researcher during the course of studying Isisareh problems are termed
as research methods. Research methodology is aowsstematically solve
the research problem. It may be understood asaceihow research is done
scientifically. Bacon says about endless cycle ofimg from observation to
hypotheses and back again. This simple notionasetid what has brought
about so much scientific progress. William Whewalyentor of the word
'scientist’, inspired countless Ph.D. theses wiih Hypothetic-deductive
method (1837). Karl Pearson writes, 'The scientifithod is one and same
in the branches (of science) and that method isrteehod of all logically
trained minds... the unity of all sciences considtge in its methods, not its
material; the man who classifies facts of any kivithtever, who sees their
mutual relation and describes their sequencespyiag the Scientific
Method and is a man of science." Scientific metisotthe pursuit of truth as
determined by logical considerations. Scientifidime implies an objective,

logical and systematic method, that is, a methed from personal bias or
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prejudice, a method tascertain demonstrable qualities of a phenor
capable of being verified, a method wherein theassher is guided by tt
rules of logical reasoning, a method where in tivestigation proceeds in .
orderly manner and a method that implies interpakistency

Analyses

Fig. 1.1: Investigation process.

Statistical Method

The statistical method of drawing inference is reathtical in
nature. It not only establishes causal connectetmvéen two variables b
also tries to establish a mathematigalationship between them. F
example, it is not enough to say that poverty caudinquency. We try t
find out a numerical measurement of the extenhisfrelationship. Statistic.
methods can at best prove the co-existence atadation of two o more
variables, they can never prove which is the camskewhich one the effec
nor can they prove why a particular factor producesrtain result. The eai
part of interference is therefore, similar to l@iemethods. The only maj:
difference betwen the logical and statistical methods is thataige of latte
we try to measure the degree of co-variance.

The two methods are not exclusive of each otherfand correc
inference both logical and statistical methods &hba used. The knowled:
of logical methods is essential for correct generdbimaand its furthe
deduction.
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Measure of Central Value

A measure of central tendency is a single valu&chwis used to
represent an entire set of data. Measures of ¢ealiee serve the purpose of
summing up the whole distribution into represemtafigure and this figure
contains the gist of the complex group. They affarbasis by reference to
which future estimates can be made. They serve aseful tool for the
purpose of comparison of two distributions of seiw reducing the series of
a common denominator. Measures of central valuesrerst common with
the statisticians because these measures helptthesduce the complexity
of data and made it comparable. There are threencommeasures of central
value: Mean, Median and Mode. There are three typesneans: (i)
Arithmetic Mean, (ii)) Geometric Mean, and (iii) Hiaonic Mean.

According to Croxton and Cowden, 'An average isirggle value
within the range of data that is used to represdinbf the values in the
series'.

Arithmetic Mean is most commonly used statistical average in the
disciplines such as commerce, management, econ@tac# is the sum of
all the values divided by the total numbers. lteiast affected by sampling
fluctuations. It is useful in further statisticahaysis, i.e., useful in the
computation of standard deviation, correlation fitccent of skewness, etc.

Geometric Mean of 'n' positive values, say x* x2, xn is defingd b
the positive nth root of their product. It is thié moot of the product of all the
observations comprising a group or items of a seflibe G.M. is suitable for
the computation of percentages and rates of changesest and annuities,
averages of ratios etc. It is very much used in dhkeulations of index
numbers.

Harmonic Mean is the inverse of the arithmetic mean of the isger
of the values of its various items. It is usefulawveraging rates, ratios, and
prices. It is preferred for calculating the averagie of increase of profits of
a firm or finding average speed at which a jourhay been performed.

Median (positional/locational average)is the middle most value in
a given values (when arranged either in ascendiggscending order, i.e., in

6



Research Methodology

an array). For an open-end distribution median gi@emore representative
value. For the characteristics which are qualigativnature such as honesty,
beauty, intelligence etc., median is the best @eera

Mode is the most frequently occurring value. Mode isdign
business. For example, when we speak of 'most comwmame', We mean
modal wage is the usage that the largest numbevookers receive. For
example, when we talk of most common income, mashrmon size of
garment or most common height, the proper meadwentral value in these
situations is mode. In the case of a shopkeeper sdils shoes, he is
interested in knowing the size of shoes which ararnonly demanded.

Mode (also a positional average) is the most ®aty occurring
value. In certain situations mode is the only fléaverage, e.g., modal size
of shoes, modal wages etc. For the preference w$urners product, the
modal preference is considered. For the purposeletting a proper average
in a statistical analysis, it is essential to exarthe nature of the data and the
purpose of the enquiry.

Empirical Relation: Mean - Mode - 3 (mean-median).

Quiartiles are those values which divide the dat@four equal parts.
The first (lower) quartile is the value of a vaeidtelow which there are 25%
of the observations and above which there are 76#eoobservations. The
second quartile (median) is the value of a variatgich divides the
distribution into two equal parts. The third (uppguartile is the value of the
variate below which there are 75% observations aale which there are
25% observations.

Percentilesare those values which divide the given data i ddual
parts. They are 99 in number and denoted by P1,Pgg, (P5Q is the
median).

Decilesare those which divide the given data in 10 egaais. They
are 9 in number and denoted by D2..., Dgife median).

Measures of Dispersionare the measures of scatteredness of items
around the central values. Dispersion is the secomtr average. The

following are the methods of measuring dispersion:
7
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(iv)
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Rangeis defined as the difference between highest anddt values
of any distribution. If one is interested in gedtia quick rather than a
very accurate picture of variability one may congprenge.
Quartile Deviation (Semi-inter-quartile range) is defined as half of
the difference between upper and lower quartitesam be found for
the distribution with open-end classes. The cceieffit of quartile
deviation is of use only in a case where one wamtstudy the
dispersion of items in the middle or the main boéthe series.
Q.D.=2/3S.D.
Mean (Average) Deviationis defined as the average of the absolute
deviations taken from any central value. It co\adtshe observations
in the distribution and therefore it is a betteraswe of dispersion
than range and quartile deviation. M.D. and itetfezsient are used
in statistical studies to enable the significanfeamm average to be
realized, and render the study of central tendericg series more
precise. It throws light on the typicalness of aerage. M.D. = 4/5
S.D.
Standard Deviation (Root Mean Square Deviation)s the positive
square root of the average of the squares of thiatins of all the
observations from arithmetic mean. It overcomes drewvback of
mean deviation, i.e., drawback of ignoring the tiegasigns. It is the
most important and widely used measure of disperainong all the
measures of dispersion.
Variance is the square of standard deviation. It is a vergortant

guantity in the analysis of variation.

Modulus is the square root of twice the sum of squareesiation

divided by the number of items.

Co-efficient of variation: The co-efficient of standard deviation

multiplied by 100 gives the co-efficient of varmti

Correlation: Expresses the relationship or interdependencevof t

sets of variables upon each other in such a waythkeachanges in the value
of one variable are in sympathy with the changa$énother. It refers to the

8
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relationship of variables, e.g., price and demaatording to A.M. Tuttle,
‘correlation is an analysis of the covariation hestw two or more variables'.
"When the relationship is of a quantitative natuhes, appropriate statistical
tool for discovering and measuring the relationshifg expressing it in a
brief formula is known as correlation." (CraxtordgBowden). It is useful to
economists in studying the relationship betweeriabées like price and
guantity demanded. It helps to establish relatiggssihbetween costs, sales,
prices, etc., in case of a business. By using lztioa analysis, the sampling
error can be calculated. It is the basis of thecephof regression and ratio of
variation. The coefficient of correlation is a tela measure and we can
compare the relationship between variables whieheapressed in different
units.

Regression:Gives us whether the variables under study aedeel
or not, and the prediction or estimation of theuesal of dependant variable
depending on the independent variable. In the wartisM.M. Blair,
"Regression analysis is a mathematical measurbeofverage relationship
between two or more variables in terms of the nabunits of the data”.

"Regression and correlation are powerful statiktmals that provide
guantitative expressions of the manner of extewhah events are related
mathematically. The application of these statisticeethods cannot offer
proof of the existence of a causal relationshipvben selected variables.
Statistical analyses with these methods can, hawgwevide valuable
information that the analyst can employ to suppgtdgment concerning the
existence of a cause and effect relationship betlee variables selected for
analysis." - Charles T. Clark and Lawrence L. Sdeka

Association of Attributes: The data relating to honesty, intelligence,
deafness, blindness, beauty etc. are qualitatiemqhena. The data relating
to sach phenomenon, in the form of presence ornabsef a particular
characteristic, are called statistics of attribudse object of association of it
is to measure the degree of relationship betweerptvenomena, whose size
can be measured and where the presence or abdeaqeadicular attribute
can be measured. The purpose of the study of aswocof attributes is to

9
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find out whether a given attribute shows assoadiatidth the other. For
example, is there any association between siclaressnedicine.

Inter-Disciplinary Approach

Inter-disciplinary approach in social science hasrbadvocated by
such prominent thinkers as Parsons, Thomson efcthe credit for giving a
concrete shape to this venture goes to Dr. Alexa@gdenweiser, and
Howard B. Woolston who made untiring efforts susalty carrying on an
energetic campaign for securing the collaboratioth@ scholars belonging to
different social sciences. Their object was to dprimo light the
interdependence of various social science dis@plilike Political Science,
Economics, Law, Anthropology, Sociology, Penologyd ahe like, rather
than support the claims of these sciences to sepandity and existence as a
separate discipline.
1. Definition

Inter-disciplinary approach is a technique of regledn which the
tools of different sciences are used to find anangtion to the phenomena
under the study. It is, thus, a co-operative andrdinated research in which
the experts of different disciplines pool their Wwiedge together for the
purpose of finding explanation to any problem. Biént experts working on
the same problem would not constitute an interiglis@ary approach unless,
of course, there is a degree of coordination andpsation among them. It
is a sort of orchestra which consists of a varietymusical instruments
apparently playing separately but not totally inelegent of each other and
thus trying to produce a single musical tune.

2. Need for Inter-Disciplinary Approach

The need for disciplinary approach is created ddeltowing reasons:

1. According to P.V. Young, "one of the most sigraht considerations
in co-operative research is that it facilitates shedy and analysis of
the complex web of social, psychological and ecdooforces
intricately inter-woven in modern life." Although ifférent
disciplines are separated, from each other, theyoserlapping on

10
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many points. This is because the central focal tpfon all the
sciences is one viz. man. Even physical scienaestadied by man
for the sake of man. This is why every physica¢sce has its social
or human aspect and every social its scientificeelspEvery new
invention gives rise to a number of economic andasqroblems.
Economic growth can not be achieved through econamgans
alone. It has its own social aspect also and ifabdactors are not
responsive to economic growth the progress is tiady to be held
up. This overlapping of the sphere of op-eratiorkesadifferent
disciplines inter-dependent and thereby createsd niee inter-
disciplinary approach.

No single discipline is complete in itself. kagp has rightly pointed
out -"Even the scientist is a layman in many fieliifie simply uses
the special technique of his own field without untéking the
deeper meaning of sci—entific method as appliecggdly he may be
as blindly dogmatic as any one in other fields". @aonomist will be
grossly mistaken if he tries to find a solutionefmonomic problems
all by himself specially when it involves the asp#tat lie in the
domain of other disciplines.

Inter-disciplinary approach is necessary to éwvbie evils of over
specializa-tion. Specialization in one particulecibline is essential
for healthy growth and progress of that science, éxcessive
adoration and submissiveness to one's own diseipland
specialization in one particular branch of socieksce, will only
give rise to the narrow minded, dogmatic and egotiapproach.
Such an attitude in social sciences can not work. we natural
science, no doubt, we can embrace and adopt suthaique
because it is quite possible to isolate certainabégs and make a
detached study. In social sciences the phenomessrta permit of
such an isolation. Its various aspects are so lglaser-mingled that
it is neither possible nor reasonable to put afiaal barrier to make
the phenomena as falling within the bounds of paldr discipline.

11
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Co-operative research is also necessary faewnly objectivity. A
study through one particular discipline may be highiased and
dogmatic in its approach. The researcher may deliely or
inadvertently try to project his own theories itee phenomena to
find a possible explanation rather than making ljedaiive study of
the same. Moreover, if the followers of differeigaiplines arrive at
the same conclusion it would serve as a proofso$daindness. Inter-
disciplinary approach brings a person out of a peutar discipline
and takes a more comprehensive view of things.dde what others
have to say about the problem, and this helps dimddify his own
views.

Merits of Inter-Disciplinary Approach

1.

It helps in the study of the phenomena as aedhiivhole in all its
aspects, and thus helps to avoid the defectsgofiesatal approach. It
has thus a very great importance in social theaaylysocial work.

It removes the dangers of over specializatiow, kelps to remove
the bias caused by undue adherence and dogmaitigingi to
particular discipline. It has already been pointed that no single
discipline is complete in itself to provide a sabatto all problems.

It helps is securing objectivity. The researchas to proceed with
wide vision, ready to learn from the other discipB. This makes
him free from biased conclusion.

It provides a scope for the study of comparatiiecacy of the
different disciplines. When the same problem isdigth by the
experts of different disciplines we can know thgrde of similarity
and conflict in the approach and the results obthihis may lead
to unification of different disci-plines.

It creates a feeling of understanding and syhypamong the
followers of different disciplines. It helps to rewe the dogma and
conversation from them and make them more broadledinit will
also help to remove the unnecessary conflict amdiffgrent

12
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disciplines by providing an opportu-nity to workg&ther on the
same problem.

Role of Theory
Science is popularly defined as an accumulationsydtematic
knowledge. Such a definition is adequate only ® dltent that the words
'systematic' and ‘'knowledge' are themselves prppddfined. Logical
argument or systematic theology might otherwiseeaated with natural
science.
Theory is a tool of science in these ways:
(1) it defines the major orientation of a science, bfirdng the kinds of
data which are to be abstracted;
(2) it offers a conceptual scheme by which the releydgr@nomena are
systematized, classified, and interrelated;
(3) it summarizes facts into: (a) empirical generaima and (b)
systems of generalizations;
(4) it predicts fact; and
(5) it points to gaps in our knowledge.
On the other hand, facts are also productive adrihén these ways:
(1) facts help to initial theories;
(2) they lead to the reformulation of existing theory;
(3) they cause the rejection of theories which do inohé facts;
(4) they change the focus and orientation of theorgl; an
(5) they clarify and redefine theory.

Theory as Orientation

A major function of a theoretical system is thab@rrows the range
of facts to be studied. Any phenomena or object imaystudied in many
different ways. A football, for example, can be dstigated within an
economic framework, as we ascertain the patterndeofiand and supply
relating to this object. It may also be the objgicthemical research, for it is
made up of organic chemicals. It has mass and reastudied as a physical

object undergoing different stresses and attaimiedain velocities under
13
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various conditions. It may also be seen as theecaftmany sociologically
interesting activities - play, communication, graarganization etc.

Each science and each specialization within a leoéeéld is an
abstract from reality, keeping its attention uporfea aspects of given
phenomena rather than upon all aspects. Only @nushe work of science be
reduced to manageability. The broad orientatioeauth field, then, focuses
upon a limited range of things while ignoring or kimg assumptions about
others. It is in the light of these consideratidhat much of nineteenth-
century sociology may be understood, for a majek af such masters of
theory as Comte, Spencer, Tonnies, or Simmel wadefine the task and
object of study for the future science. Theorynthieelps to define which
kinds of facts are relevant.

Theory as Conceptualization and Classification

Every science is organized by a structure of cais¢eyhich refer to
the major processes and objects to be studied.rd@lationships between
these concepts it are stated in "the facts of selersuch terms make up the
specialized vocabulary that the scientist usesyTdlenge as the science
develops, for different phenomena come to be ofomajnportance.
However, it is clear that if knowledge is to be amiged, there must be some
system imposed upon the facts which are observélslea consequence, a
major task in any science is the development dfesys of classification, a
structure of concepts, and an increasingly preséteof definitions for these
terms. As the student has probably learned fromhiktory of sociology,
much of sociology has been the development of eddboconceptual
schemata. These points to certain phenomena anmmdbe important to be
studied and thus helped to organize the facts dbbmelations. Some of the
concepts now used may be mentioned to remind titest that he is already
familiar with this function of theory: invasion amsdiccession, marginal man,
status and role, class system, socialization, saoability, and social
distance.

14
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Another Task of Theory: Summarizing

A further task which theory performs is to sumreartoncisely what
is already known about the object of study. Thesersaries may be divided
into two simple categories:

D empirical generalizations, and
2) systems of relationships between propositions.

Although the scientists may think of his field asanplex structure
of relationships, most of his daily work is conastnwith a prior task: the
simple addition of data, expressed in empirical egalizations.
Entomologists may be studying the habits of soaislects in order to
summarize these observations in a set of desamgti®he sociologist or
social psychologist may gather data on the diffeesnin the child-rearing
practices of various classes. The demographer amydte births and deaths
during a given period in order to ascertain thedervate of reproduction.
These facts are useful and are summarized in siompt®mplex theoretical
relationships.

Summarizing at this level is often not even con&detheory and
certainly it was going on long before there weriersists. Man's continuing
existence depends upon such empirical observatiomgects fall", "wood
floats", "strangers are dangerous”, etc., are pmitipas of this kind,
embodied in tribal wisdom.

It is clear on the other hand, that such statengmiseyond a single
observation or a single group of observations. Thagy become very
complex and contain some expression of the comdittmder which they are
accurate. Furthermore as a body of such summarstaigments develops, it
is possible to see relationships between the stattsmHazing of freshman
ordination of a minister, ritual circumcision, gtedion ceremonies, and
baptism are phenomena about which a number of sumintapropositions
can be made, but they can also be seen as retatmuketanother: ways by
which a group gives a different status to an irdlial, patterns of
ascertaining group control, ceremonial expressifiggoup unity, etc.
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Theorizing on a still larger scale, some may attetopntegrate the
major empirical generalization of an era. From tiimdime in any science,
there will be changes in this structure of relagiuips between propositions.
Newton's Principle was such an example, as wastdtirs work on the
special theoiy of relativity. Talcott Parsons haswen in this Structure of
Social Action that major shifts of this kind may baced in the work of
Weber, Durkheim, and Pareto as each of them mawed élder systems of
theory toward a more acceptable system.

It is thorough systems of propositions that manyoaf common
statements must be interpreted. Facts are seeinvaitframe work rather
than in an isolated fashion. Let us look a few epias1 "A social is not just
the sum of its members". "This is a matrilinealispc” "The delinquency
rate is higher in slum areas than in middle-claga®" If we study such
apparently simple statements more closely, it &arclthat behind each of
them is a complex series of observations, a sessfimptions about the
effect of social factors upon behaviour, and aesysof propositions about
the way in which groups act. There is an impligitexplicit fact-chain or
theory which gives such "simple" statements thdlrrheaning.

Usually, of course, the existence of such theaksgstems is taken
for granted, and we do not give them much thougbtvever, when we wish
to communicate with great accuracy or to explaimgiex ideas, the systems
are made explicit. For the scientist, then, iniportant that such structures of
facts be stated openly. Theoretical clarity demahdsthe scientist must be
more conscious of the thought system being empldigad is the average
man.

Theory Predicts Facts

If theory summarizes facts and states a generdranity beyond the
immediate observations, it also becomes a predictidacts. This prediction
has several facts. The most obvious is the extasipal from the known to
the unknown. For example, we may observe that eryeknown case the
introduction of Western technology has led to astthop in the death rate

and a relatively minor drop in the birth rate afigen nation, at least during
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the initial phases. Thus, we predict that if Westixchnology is introduced
into a native culture, we shall find this procesgaia taking place.
Correspondingly, we predict that in a region whéfestern technology has
already been introduced, we shall find that thacpss has occurred.

Similarly, we should be surprised to find that dgliency rates in an
American slum are lower than in the rest of thg,aitr that the remarriage
rates of divorcees aged 25 to 34 are lower thanriaeiage rates of single
persons at those ages. We have recorded many abeas/which have led
to these generalizations. We expect to find theespatterns in areas for
which we now have no data, and we expect to firebehpatterns in the
future.

We expect the same patterns, however, simply becaus
D) We believe we know which force causes thestepst; and
2) We believe that these factors will be foundha new situations.

This is common-sense way of saying that behind empirical
generalizations is a body of theory. The theortasesthat under conditions
X, Y will be observable. A given theoiy may be inert, but it does make
predictions about observations of phenomena.dtsst of directions, stating
how certain operations, observations, and cal@xlatare to be made, with a
prediction about the outcome. Because sociologya ascience is in its
infancy, the predictions that can be made areivelgtcrude. Often we have
not identified the casual factors and may makeramneous prediction. For
example, the factors that lead to a high remarriate for divorcees in this
country may not be found in other countries, anchexhanical prediction
from the United States pattern might be incorrect.

Nevertheless, it is clear that theory performstésk of stating what
facts are to be expected. This becomes a set eftidins to the researcher,
telling him what data he should be able to observe.

Theory Points to Gaps in Our Knowledge
Since theory summarizes the known facts and predadts which
have not yet been observed, it must also pointréasawhich have not yet

been explored. As noted above, the simple factrediption suggests where
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to test our knowledge. If a theoiy states a genesationship, such as an
inverse correlation between income and fertilitye wan see immediately
where further facts might be sought. We can braakimcome classes into
smaller groups to see whether fertility might bghteir (instead of lower) at
the extreme upper income groups; we can ascerta@ther this pattern is to
be found in rural as in urban areas, or in otheintes; or we can study the
historical relationship between income and fetilifthese are only examples,
and the student can work out others suggestedebyeheral propositions.

However, theory also points to gaps of more baisid.RVhile these
gaps are being filled, changes in the conceptuaéree usually occur. It
might be noted in addition that "seeing the gap’eis/ easy once it has been
done. An example may be taken from criminology.hAitigh a substantial
body of knowledge had been built up concerning icr@nbehaviour and its
causes by the time Sutherland began his researmioss,of is related to the
more common crimes such as murder, arson, thafyldry, and so on. It is
now possible, with good hindsight, to see thatttbey of theory dealing with
causation was oriented almost exclusively to themercommitted (in the
main) by the lower classes. Almost no attention ywafd to the crimes
committed by the middle classes or more especiallthe crimes which may
be labelled "white collar* and which grow out ofetlusual activities of
businessman. Sutherland saw this as a major gapinmnology theory,
which pointed to a lack of knowledge about thisdkif crime. Soon many
other researchers began to investigate this area.

Such a gap would not be visible if our facts weoe¢ systematized
and organized. As a consequence, we may say thatytllloes not suggest
where our knowledge is deficient. The beginninglstu must, then, acquaint
himself with existing theory. It will then becoméearer to him why one
research problem seems productive, and anothdestene formulation of a
good question in science is an important step ia development of
knowledge. Altering oneself to the gaps in theand &act will increase the
likelihood of formulating good questions.
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CHAPTER 2
SOCIAL SCIENCE RESEARCH

Definition of Social Science Research

Social science is the study relating to human belav Social
research is that part of research, which studiesanubehaviour as a part of
society. According to the Intuitionists, socialeswes are concerned with the
world of human beings, each individual having aitiad of his own,
reaching to disturbing forces in a unique and cemxpmanner. Social
(science) research deals with the social phenoniestudies behaviour of
human beings as members of society, and the feal@sponses, attitudes
under different circumstances. It is carried orhtfor discovering new facts
and verification of the old ones. It tries to edisib causal connection
between various human activities. The individuahdx@our may be erratic
and capricious but it is possible to predict wittmarkable accuracy the
group behaviour. It is possible by the Law of Stital Regularity and the
Law of Inertia of Large Numbers. Social science perbegan to adopt
sampling techniques to measure and to test fahiéty and comparison.

Social science research is important in studying s@l relationships and
in seeking answers to various social problems.

According to P.V. Young, Social Research may bedndef as a
scientific undertaking which by means of logicatlaystematized techniques
aims to discover new facts or verify and test ofdts, analyze their
sequences, interrelationship and casual explanatibith were derived
within an appropriate theoretical frame of refemndevelop new scientific
tools, concepts and theories which would facilitaiéable and valid study of
human behaviour. A researcher's primary goal adtsbr immediate - is to
explore and gain an understanding of human behawnd social life and
thereby gain a greater control overtime.
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Objects of Social Science Research
1. Acquisition of knowledge (academic objects).
2. Utilitarian objects (to understand social life atitereby gain a
greater mea-sure of control over social behaviour).
3. The modern social science research seeks to disemvkinterpret
social processes, behaviour patterns, classifitratf social
institutions, persons and groups.

Motivating Factors of Social Science Research

) Curiosity about unknown.
(i) Desire to understand the cause and effect reldtiprsf social
problems.

(iii) Appearance of new and unexpected situations.
(iv) Desire to discover new and test old scientific prhoes.
Characteristics of Social Science Research

® It deals with social phenomena.

(i) It aims at discovering of new facts.

(iii) It develops new scientific tools and concepts tedgthuman
behaviour.

(iv) It is complimentary to other sciences.

(V) It assists in the understanding of evolution of rbeories and

expansion of knowledge.
(vi) It is an inter-related study.
(vii) It must be objective.
(viiiy It takes shelter of controlled experimentation.

SIGNIFICANCE OF RESEARCH FOR SOCIAL SCIENTISTS

Research in social sciences in concerned bothkmithviedge for its
own sake and with knowledge for what it can conitebto practical
concerns. Research provides the intellectual aatish of knowing a few
things just for the sake of knowledge and also frastical utility for the
social scientist to know for the sake of being @bldo something better or in
a more efficient manner.

20



Research Methodology

The emphasis of research to the following persbows its real significance:

1.

10.

To students, who write M.Phil, or Ph.D. This resbamay mean
careerism or a way to attain a high position ingbeial structure.

To professionals, research may mean a sourceeabhldod.

To philosophers, research may mean the outlet éov ideas and
insights.

To literary men and women, research may mean thelai@ment of

new styles and creative work.

To intellectuals research may mean the generaizatf new

theories.

Social Science Research has a crucial role to iplayiding social

planning.

It has practical implications for formal and infamtypes of

leadership, patterns of influence and reform iriedéint spheres of
society.

It gives improved technigues to measure new values,

It has direct implication for social welfare.

It provides solutions to the new problems of theali@ping countries
and offers better suggestions for the old one bgetstanding the
root causes of the problems under given conditions.

LIMITATIONS OF (SOCIAL) RESEARCH/PROBLEMS
ENCOUNTERED BY RESEARCHERS

1.

Socio-economic and cultural problems and human \beba are
extremely complex. Hence, the researcher is gdpea@hfused.

It is very difficult to establish cause and effeelationship in social
sciences.

The problems of concepts lead to errors and faaligoning.

The deductions based on past studies and the teEmused in past
may prove useless for the present or future studies

The problem of impartiality is in part a problem objectivity.
Achieving an effective degree of objectivity in ac&l inquiry is a

very difficult task.
21



10.

11.
12.
13.

14.
15.
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Predictability is not possible because of compiexit social data.
More-over, social behaviour is sufficiently irregul

Verification of the results obtained is much diffic in social
sciences.

Social Sciences face the difficulty in the usexgarimental method.
Lunberg says, "The social scientist will probablver be able to
bring into his laboratory a piece of society théoeobserve its
behaviour in a test tube under varied conditions. Wl have to
study in wide world."

Social Sciences are less precise in its findingm tthe natural
sciences.

Social research cannot draw watertight compartmentsach sector
of social sciences.

Lack of a scientific training in the methodologyrekearch.

Want of adequate information.

There does not exist a code of conduct for reseaschnd inter-
university and inter-departmental rivalries ar@ajsite common.
Many libraries are not able to get copies of old aaw Acts/Rules.
There is also the difficulty of timely availabilitgf published data
from governments and other agencies.

RESEARCH PROPOSAL

In the research process, preparation of a resgammbosal is an

important step. Institution will approve a projemtly after a proposal has
been submitted. This will provide a basis for thaleation of the project and
give the advisor a basis for assistance duringyhidance and a systematic
plan of procedure for the researcher to follow. @od research project is
likely to result only from a well designed proposalence, initial draft
proposal is subject to modification in the lighttbe analysis by the student
and project advisor. A good research must be déyeflanned and
systematically carried out.
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IRB reviews plans
for ethical concern

Researcher
may share
proposal
with colleague
for feedback

Student proposal
reviewed by senior,
master's, or doctoral

thesis committee before
data are collected

May be
submitted to
reviewers for

conference
presentation

Proposal or plans
revised and
data collected
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Proposal
submitted to
grant giving

I

Final thesis
written with
results reported

Final research
article written with
resulls reporied
and discussed; paper
submitted for
publication

Final report
made to
funding agency

Fig. 2.1: How research proposals aid the developmeaf research ?

The proposal format consists of the following:

Statement of the Problem

This is often a declarative statement but may bguestion form.
This attempts to focus on a stated goal gives, dirgttion to the research
process. It must be limited enough in scope to naldefinite conclusion

possible.
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Theory

Topic

N

Personal
experience

Replication

Fig. 2.2: Ways to develop a research topic.

A problem normally implies that a controversy offfelience of
opinion exists. Problem can be derived from theprigr research results or
personal observation and experience. Frequenibplgms are based upon a
significant concern. Some examples of problem states are:

D Are children who have had kinder garden expegebetter

prepared for first grade?

(2) Racial segregation may have a damaging effgon uhe

self-image of minority group children.

Significance of the Problem

The researcher must justify why the time, effortl @xpense are
required to carryout the proposed research. Caré&unulation and
presentation of the implications or possible appians of knowledge help to
give the project an urgency justifying its worth.

A research for data of little ultimate value, woddd the result as
failure to include this step in the proposal and/meell leave the research
with a problem without significance.
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Definitions, Assumptions, Limitations and Delimitaions

Definitions help to establish the frame of refesneith which the
researcher approaches the problem. It is impottadéfine all unusual terms
that could be misinterpreted. The variables to besitlered should be
defined in operational terms.

Assumptions are statements of what the researdfieves to be fact
but cannot verify.

Limitations are those conditions beyond the contfdhe researcher
that may place restrictions on the conclusions ke study and their
application to other situationg&xample: A data gathering instrument

that has not been validated.

Delimitations are the Boundaries of the Study
Components of a Research Proposal
An investigator before getting on to the job ofrplang a research
design for a proposed study, should be clear albbat, whom, how and why
to observe. The researcher should be clear abautdeecord and analyze
the observations.
Then the following steps are to be followed by thimvestigator:
) Title of the investigation
(i) Purpose of the study
(iii) Critical appraisal of review of literature
(iv) Statement of the problem
(v) Scope of investigation
(vi) Objectives of the study
(vii)  Conceptualization of the terms used in theeistigation
(viiiy  Variables
(ix) Formulation of hypotheses
) Selection of hypotheses
(xi) Data collection
(xii)  Analysis of the data
(xiiiy  Tabulation of the results
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(xiv)  Interpretation of the results

(xv)  Verification of the results

(xvi)  Conclusions

(xvii) Suggestions for further research
(xviii) Bibliography

(xix)  Summary of the report.

OBJECTIVES

After studying this lesson, you should be able to

- To choose a good research problem.

- To plan carefully and to carryout the researcteyatically.

- To follow the proper format of the research pregdoto suit the
funding agency.

Types of Investigation/Enquiry
)] Open or Confidential
(i) Original or Repetitive
(iii) Official or Non-official
(iv) Census or Sample.

SOURCES OF PROBLEMS
SOURCES OF RESEARCH PROBLEM
*  Theory of one's own interest,
*  Dally problems,
*  Technological changes,
*  Unexplored areas, and
*  Discussion with supervisor.
The choice of suitable problem is always difficdfew beginners
become aware of a good problem.
The most common experiences in school, collegeemaunity lend
themselves to investigation and they are more gpiatte for a beginner. For
example, a student who has moved from Mumbai ohiDedn study about

the adjustment problems due to migration; or stutiéng in a flat system or
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a joint family system can study the effect of cravgdon the stress and
performance; or a student from Tamil or Telugu canKada or Hindu
medium at school studying in English medium at todlege level can
investigate about the problems faced due to thageh&an medium, effect or
academic achievement and the coping strategies.

Classroom lectures, discussions, seminars outascdiscussions
with classmates, other students and professorssugbest many problems
for study.

Reading textbooks, research reports, research gapiéir suggest
additional areas of research. A critical evaluatadnresearch article will
provide suggestions about the methodology for rebea

Consultation with the research advisor or supervisoguide or a
senior professor is most helpful. The researchsadwor guide should help
students clarify their thinldng and develop a maadxe problem for
research.

Once the scope of the topic or problem is narroteednake it a
potentially researchable problem, then it is easgdtermine its importance
and feasibility.

EVALUATING THE PROBLEM

Several searching questions should be raised béfwibzing the
research problem. Some of them are given below:
) Is it possible to conduct the research effetyi®

(2) Is the problem significant?
3) Is the problem a new one?
(4) Is research on the problem feasible?

In addition to these questions, the student reBeahould consider
the following also:
(@) Am | competent to plan and carryout a studihis type?
(b) Are the data accessible? Will | get the neagsparmission from the
institutions, or organizations to collect data?
(c) Will I have necessary financial resources twycan this study?
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(d) Will I have enough time to complete the profe@ertain projects of a
longitudinal type are avoided because of limitagioftime.

(e) Will I have courage and determination to purfiue study in spite of
some difficulties and social hazards? For exammeearch problems
related to sex education, and othercontroversiablpm areas may pose
difficulties to pursue.

Review of Related Literature

Effective Research is based upon past knowledgés félps to
eliminate the duplication of what has been done @novides useful
hypotheses and helpful suggestions for significamestigation. It provides
evidence that the researcher is familiar with whatlready known and what
is still unknown and untested.

Citing studies that show substantial agreementtlaose that seem to
present conflicting conclusions, help to sharpet define understanding of
existing knowledge in the problem area and prowddeackground for the
research project and make the reader aware ofahes of the issue.

This step is a valuable guide to defining the peobhlrecognizing its
significance, suggesting promising data - gathediexgjces, appropriate study
design, and sources of data.

Methods

This consists of subjects, procedures and datysigallThe subject
selection details the population from which thesegsher plans to select the
sample. The number of subjects desired from thailpgpn and how they
will be selected are also indicated.

The procedures section describes in detail whatbgildone, how it
will be done, 'what data will be needed, and wlaa djathering devices will
be used.

The information given in the data analysis sectibauld be specific
and detailed enough to demonstrate to the readetlgxvhat is planned. No
detail should be left open to question. The infdiama gathered must be
presented in the form of tables. Then the datayaisalvill become easier.
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CLASSIFICATION

Once the data is collected and edited, the fist tf the statistician
is the organization of the figures in such a fohat their significance may be
appreciated, that comparison with masses of sirdééa may be felicitated,
and further analysis may be possible. But befolmriltding the data into
different homogeneous classes, it is necessarproosit the relevant and
significant features from the irrelevant and ingigant ones. The process of
arranging the data into groups or classes accortiingesemblances and
similarities is technically called classificatiomAccording to Secrist,
classification is the process of arranging data is¢quences and groups
according to their common characteristics, or sapay them into different
but related parts. For example, the data relatingotcio-economic enquiry,
(family budget data relating to nature, quality awgantity of the
commodities consumed by the group of people togetfith expenditure on
different items of consumption) may be classifiedier the following heads:

1. Food (Cereals, rice, wheat, maize, pulses etc.)

2. Clothing

3. Fuel and Lighting

4, House Rent

5. Miscellaneous (like education, recreation, maldexpenses,

gifts, newspapers, etc.)

Objects of Classification
1. To facilitate comparison.
2. To present facts in a simple form.
3. To bring out relationship.
4. To bring out similarities and dissimilarities.
5. To prepare the basis for tabulation.
Types of Classification
A. Classification on the basis of attributes:
Simple Classification
Manifold Classification.

B. Classification on the basis of class intervals.
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TABULATION

A statistical table is an orderly and systematiespntation of
numerical data in columns and rows. There are tyyedg of tables: (i)
General purpose tables and (ii) Special purpodedalbhe tabulation may be
done entirely by manual methods or electronic nmegh@Vvhen the tabulation
of the data is to be done on computers, all answerst be converted into
numeric form adapted to placement on punch caraish Eespondent will be
given a card and all information pertaining to himl be entered in this card.
If the questionnaire is long, then two or more eafdr recording each
respondent's answer may be used.

In hand tabulation, we may use the direct tallg, ikt and tally, the
card sort and count methods or strip method. Atstiescription of each
method is given below:

(i) Direct Tally: If the number of respondents are small say 500to 6
and the number of tables required are also smadictdtabulation is
possible.

(i) List and Tally Method: In this case, a long sheet, double fools cap
size or map drawing size is used. On the sheet®aay columns as
possible are drawn. On the top of each columngctu® number of
the question is entered. The responses are etitettesl rows.

Table 2.1: Coding Sheet

coloums code
1 0(1(2|3|4|5|/6|7|8|9
2 0(1(2|3|4|5|/6|7|8|9
3 0(1(2|3|4|5|/6|7|8|9
4 0(1(2|3|4|5|/6|7|8|9
5 0(1(2|3|4|5|/6|7|8|9

This method is easier for small surveys.
(iii) Card Sort and Count Method: In this method a thick card with
columns printed on the edges is used for each iquesire. Each
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column has a number. Therefore, allot code numioer ach
guestionnaire/item/variable. Enter the code nundfevalue of the
response in the concerned column. Almost 40 coluransbe printed
on each side. Thus, response for a total of 80tiqgunss This method
facilitates easy sorting out. The cards pertainingach category in a
table are segregated. Then the number of cardadh eategory is
counted and the frequency is ascertained. Fomgodut the cards,
chalk piece boxes can be used. The main advantae anethod is
easy handling. However, if the number of items erse80 this
method is not useful.

Table 2.2: Sorting Card

1]2]3]a]s]6]7

22 8
- .
20 10
- —
18] 17[16] 15] 14] 13[ 12]

(iv) Strip Method: Long strip of one inch width is used in this
method. Each strip has 160 columns printed on i
Thus, response relating to 320 items can be redardstrip.
The strip can also be folded and made easy forlimgnd his
method is suitable for big projects with large nemlof
items.

1. METHOD OF TABULATION

Hand tabulation is simple involving no technicablatedge or skill.
If the number of survey cases is small, say ofdidger of 100-200 or less,
there may be no point in tabulating by machine.

The development of electronic computers has ledregmendous
advance in survey analysis. It has led to the fiségh-powered multivariate

statistical procedures. Most computer installatitrave large libraries of
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computer programmes and the research only hastowir how to use the
programmes of interest to him.

2. PARTS OF A TABLE
()  The number,
(i)  The Title,
(i) The Head-note,
(iv) The Captions,
(v) The Body,
(vi) The Sub-head,
(vii) The foot-note, and
(viiiy The Source-note.

3. TYPES OF TABLES
® One-way or simple tabulation,
(i) Two-way or cross tabulation, and
(iii) High order or multivariate tabulation.
The following tables may be frequency table or cese table:

Table 2.3: Frequency Table
Textile Mills in Madura! Earning Profit During 2008 -09

(In Rupezrsoflimusands) Number of Mills Percentage
Upto 50 5 125
50 to 100 4 100
100 to 150 ) 0.0
150 to 200 13 325
200 to 250 7 175
Above 250 3 -z
Total 40 100.0
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Table 2.4: Response Table

Reponse| Number of Responses Percentage
Yes 20 40
No 30 60
Total 50 100

Dummy tables to illustrate the tabulations and cangons that will

be needed should be set up before the final reselasign details are settled.
Data from the pilot study may be entered in thebkdées to indicate whether
the anticipated relationship is likely to be foundhe study or not.

4. COMPONENT OF A TABLE
The different components of a table are:

a.
b.

g.
h

Table Number.

Title of the Table: The title should be clear, brief and self-
explanatory.

Caption: Caption refers to column headings. It may corgfisine or
both column headings. Under a column heading there may be sub-
heads.

Sub-heads: Sub-heads are the designations of the rows or row
headings.

They are at the extreme left. The stubs are usuadigr than column
headings.

Body: The body of the table contains the numerical infation. This

is the most vital part of the table. Data preseritedhe body is
arranged

according to description.

Footnotes:Footnotes are used to give the sources of secpddsa.

5. GENERAL RULES OF TABULATION

(i)

All table captions and stubs should be arrangexbine systematic
order.

33



Research Methodology

(i)  Unit of measurement must be clearly defined.

(i) Tables should not be overloaded with details.

(iv) The arrangement of the table should be logical.

(v) Abbreviations should be avoided.

(vi) The expression "etc.," is a bad form in a table.

(vii) Do not use ditto marks.

(viii) If any information is not available show this fdoy the letters
"NA" or by dash (—).

(ix) The table should suit the size of the paper.

BASIC TYPES OF DIAGRAMMES
()  The histogram,
(i) the polygon,
(iif)  the bar chart,
(iv) the pictograph,
(v) the circle chart,
(vi) the statistical map,
(vii) the scatter diagram, and
(viii) the time series line chart.

TIME SCHEDULE

Dividing the project into manageable parts andgaésg dates for
their completion helps to systematize the study amdimize the natural
tendency to procrastinate. Since academic resgagjacts usually involve
critical time limitations and definite deadlinesr féilling the completed
report, the planning of procedures with definitéedgoals is most important.

SOURCES OF INFORMATION

(@) Using the library: The student should become thoroughly
acquainted with the university library, the locatiof its varied facilities and
the services it pro/ides. In addition to the triadial card catalogue, many
university libraries have computerized their hoiginand have placed
terminals in various locations for ease of findbapks and periodicals. The
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list of books and periodicals available and theralites holding these
materials can be quickly accessed on a time - mfpactbmputer system
available in most libraries.

(b) Finding related literature: The search for references is an
ever-expanding process for each reference maytteachew list of sources.
The investigator, with the help of a librarian, sideey words to let the
computer system know which materials are desirbd.ifivestigator can then
have the titles and abstracts printed either "efilior less expensively,
overnight at the computer services facilities. Gadergng the time that is
saved by using a computer search facility, the isastinimal.

(c) Microfiche: The development of microfiche has been one of the
most significant contributions to library servidag providing economy and
conveniences of storing and distribution of scHglaraterials. A microfiche
is a sheet of film that contains micro images antpd materials. Microfiche
readers that magnify the micro images to originallavge copy size are
available at libraries.

A super-microfiche has been developed that contamgo 1000
pages of printed materials on a single 4" x 6"dpament card, the equivalent
of two or more books. Even more spectacular devedop is the ultra -
microfiche that contains up to 3200 microdots @ingle card.

(d) Note taking: Note will result from speeches and lectures, class
discussions, conversation, from solitary meditgtiand from reading
reference materials. Without a careful, systematathod of note taking,
much of what is read is quickly forgotten.

Reading-reference notes have been classified dodeprincipal categories:

(1) Quotation: The exact words of an author are reproduced,
enclosed in quotation marks. It is essential toycaach
statement accurately. It is essential to copy andhdicate the
exact page reference, so that, the quotations reaproperly
referenced in the written report.

(2) Para phrase: The reader restates the author's thoughts inrhis o
her own words.
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the article.

(4) Evaluation: The reader records his or her own reaction,

indicating agreement or disagreement or interpgetfre point of
view of the writer.

A suggested method of taking notes is explained:her

(1)

(2)

3)

(4)

()

(6)

(7)
(8)

(9)

(10)

Skim the reference source before taking any n@etecting the
most significant materials is a skill to be cultiea.

Use 4" x 6" index cards. They are easily storedulyject headings
and are large enough to include a reasonable amdumterial.
File each note card under a definite topic or headPlace the
subject heading at the top of the card for converfiing.

Include only one topic on a card. This makes ogtion of notes
flexible. If the notes are lengthy, use conseclitiveumbered
cards, and slip a rubber band around them befdirgfi

Be sure that notes are complete and clearly uradetsble.
Distinguish clearly between a summary, a directtatimn of the
author, a reference to the author's source and valtuative
statement.

Do not plan to recopy or type your notes. Copy yowtes
carefully the first time.

Keep a supply of note cards with you at all tingsthat you can
note down ideas that come to you while waitingingdthe bus or
listening to a lecture or discussion.

Be careful not to lose your notes. As soon as Hreycopied, file
them in a card index box.

Keep a permanent file of your notes. You may finel $ame notes
useful in a number of courses or in writing a nundfeeports.

When taking notes, consider the advisability of mgkphoto copies of
book and journal pages so that they can be examma@ efficiently at

home.
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REFERENCE AND BIBLIOGRAPHY

The most convenient way to assemble and organfeeerees or a
bibliography is by the use of bibliography cardeeTcard includes the names
of the authors, the facts of publication, and tmmagation. Placing the
information on cards makes it easy to assembleattithor's name in the
alphabetical order in which they are listed in Hilgliography of the report.
It is discussed in detail in the succeeding pagékis book.

SUBMITTING A RESEARCH PROPOSAL TO A FUNDING AGENCY

Experienced researchers may submit research pileposa
foundations or government agencies to support tesgarch. The request for
proposals (RFP) is usually quite specific in thealgoand priorities for
funding. The RFP also provides guidelines for wgtthe proposal including
a suggested format and sometimes a copy of theslgugd to be used in
rating the proposal.

Due to the highly competitive nature of funded egsh, it is critical
that in the proposal author respond carefully ® phiorities of the funding
agency. Suggestions to Seek Financial Supportieee gelow:

(1) Write the proposal very carefully. Follow the forma

recommended by the agency in writing the proposal.

(2) Pay attention to stated goals and principles ofdhedation or
agency. It is important to point out how your studguld be
relevant to these goals.

(3) State your problem in such a way that the propegaluators,
who are capable and experienced in judging resgaogosals
but know nothing about your project, will be abtejudge its
worth and the likelihood of its contribution to igrsficant area
of knowledge.

(4) Indicate how your study will add to or refine pnese
knowledge.

(5) State your hypothesis in both conceptual and opeadtterms
and in both substantive and null form.
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(6) Indicate that you are completely familiar with tfield of
investigation and aware of all recent studies ia finoblem
area.

(7) Indicate how you propose to test your hypothesesrideng
your research design and the data gathering instrtsmor
procedures that you will use, indicating their kmowalidity
and reliability.

(8) Describe your sampling procedure indicating how il
randomly select and randomly assign your subjeats o
observations.

(9) Indicate the extraneous variables that must begrezed and
explain how you propose to minimize their influence

(10) Explain the statistical procedures that you will pboy,
indicating any computer application that you wikeu

(11) Prepare a budget proposal estimating the fundsrestju

(12) Provide some tangible evidence of your competegdisting:

(a) Research project that you have carried outtvaly participated in.
(b) Your scholarly journal articles, including afastts of your studies.
(c) Your academic training and other qualifications

CRITERIA OF GOOD RESEARCH/CHARACTERISTICS OF
A GOOD RESEARCH PROPOSAL
() Good research is systematic which is structuretl gpecified
steps.
(i) Good research is guided by the rules of logicaseaang and
logical process.
(i) Good research must be replicable (verifiable).
(iv) It must be empirical.
(v) Good research is empirical (related to a real 8doa
(vi) It must be guided by the rules of logical reasonimgl the
logical process of induction and deduction (it maustogical).
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Research Methodology

Objectivity: The objectivity of the procedure may be judged
by the degree of agreement between the final semsgned to
different individuals by more than one independelserver.
The objectivity of the findings pertains to the tmds of
collection of data and scoring of the responses.

Validity: A measuring instrument is said to be valid when it
measures what it purports to measure.
Reliability/consistency: The investigator should frame his
items in such a way that the respondent cannogivet only
one genuine response. There are different methaods
determining the reliability of the responses givaut by a
respondent. Some of these methods are using clgeitkims,
administering the same test repeatedly, using &esseof
parallel forms etc.

Generalization: The findings of the given area of study should
be generalized, without being contaminated by titere of
measurement or sampling errors or any other iriage
factors.

The process of formulating and stating the researcproblem:

A research problem refers to some difficulty whiahresearcher
experiences in the context of either a theoretizapractical situation and
wants to obtain a solution for the same. The cormaptsnof a research
problem are as under:

(i)
(i)
(iif)

There must be an individual or a group which hameso
difficulty or the problem.

There must be some objectives to be attained andfwants
nothing, one cannot have a problem.

There must be alternative means (or the coursectaim for
obtaining the objectives one wishes to attainis Tineans that
there must be at least two means available toeareiser. If he
has no choice of means, he cannot have a problem.

39



Research Methodology

(iv) There must remain some doubt in the mind of a reeeawith
regard to the selection of alternatives. This mehasresearch
must answer the question concerning the relatiieiesicy of
the possible alternatives.

(v) There must be some environment to which the diffjcu
pertains.

Thus, a research problem is one which requires@areher to find
out the best solution for the given problem, itte.find out by which course
of action the objectives can be attained optimallyhe context of a given
environment. There are several factors which maulrein making the
problem complicated. For instance the environmesy ohange affecting the
efficiencies of the courses of action or the valolethe outcomes, the number
of alternative courses of action may be very lafggsons not involved in
making the decisions may be affected by it andtréadt favourably or
unfavourably and similar other factors.

Scientific inquiry is an undertaking created to thelution of
problems. The first step in formulating the resharcto make the problem
concrete and explicit. A research worker shoulahifie some aspect of the
topic which can be formulated into a specific reskaquestion which is
feasible to investigate with the resources avaslabl

For example, the current research interest isnd éut the reasons
for the success stories of Japanese industriesgdieral topic is to study the
Japanese management style and their success ial glosiness. There are
several aspects of success stories of Japanessriaduviz., administrative,
financial, economical, political, sociological, angsychological etc.
Similarly, there are several aspects of Japanesmageaent viz., financial,
marketing, personnel, technological etc. Clearlyill not be possible to
consider all aspects of Japanese management witheitimits of a single
study. One of the steps is to select a topic thauldv yield a task of
manageable size. Example is the study of the beteali characteristics of
employees in Japanese industries.
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There are two different ways of stating a problem:
1. Posing question/questions and
2. Making declaration statement/statements.

Definition of the Problem: It implies the separation of the problem from
the complex of difficulties and needs. It meangub a fence around it, to
separate it by careful distinctions from like qimst found in related
situations of need. It is important to define amdcielate the problem as a
whole and further define all the technical and waliserms employed in the
statement.

It is a statement of the limits or scope of theestigation. It will
determine the boundaries of the project in hand.

Justification of the Problem: This step would prevent wastage of
research efforts on un-important or insignificanblpems. The researcher
would assess to what extent the solution of thélpro would contribute for
the furtherance of human knowledge.

Common Errors
()  Choosing broad area of study
(i)  Impossible for investigation
(i) Too narrow/small and insignificant topic
(iv) Unscientific, emotional or biased nature
(v) Lack of precision in the instruments.

STEPS IN DEFINING RESEARCH PROBLEM
The following steps are followed in defining theearch problem:

(1) Statement of problem in a general wayThe problem should
be stated in a broad general way, keeping in vigheesome
practical concern or some scientific or intelletingerest.

(2) Understanding the nature of the problem: It should be
discussed with those who first raised it in oraefind out how
the problem originally came about and with objezsiin view.
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(3) Surveying the available literature: The problem at hand must
necessarily be surveyed and examined before dgfirin
research problem. The researcher must be well cssmvewith
relevant theories in the field reports, records etc

(4) Developing the ides through discussionsThe researcher
must discuss his problem with his colleagues ahérstwho
have enough experience in the same area or in mgrén
similar problems.

(5) Rephrasing the research problem:Finally, the researcher
must sit to rephrase the research problem into dung
proposition. Through rephrasing, the researchers pilie
research problem in as specific terms as possibtbat it may
become operationally viable and may help in thesttgoment
of working hypothesis.

R.L. Ackoff visualizes the following components of a research
problem, namely:
« Research-consumer
« Research-consumer's objectives
« Alternative means to meet the objective
« Doubt in regard to selection of alternatives.

CRITERIA OF A GOOD PROBLEM STATEMENT

A good problem selected by the researcher shoubfoom to the
following criteria: Firstly, the problem should e®gs a relation between two
or more variables. It asks question like - is Aatetl to B? How is A related
to B?

Secondly, the problem should be related clearly @maimbiguously
in question form. Instead of saying - "The probism "The purpose of the
study is...." "asks a question". Questions havéuirof posing problems
directly. A problem is then an interrogative sestor statement that asks:
What relation exists between two or more variabl€s® answer to the
guestion is what is being sought in the researabr?eXample, do teacher
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comments cause improvement in student performavdeat are the effects
on pupil performance of different types of inceat?

Thirdly, the problem should be such as to imply siafities of
empirical testing. This means not only that an alctelation is stated, but
also that the variables of the relation can somebh@®measured.

Normally, the researchers select any particulablpra based upon
several factors. The following factors may dirdw tscholar to prefer one
topic over the others:

1. To satisfy a personal interest or curiosity,

2. To furnish a basis for conforming some earlier gtod a basis for

some future study,

3. To meet a social need, or

4. To serve utilization purpose like personal ambition

The criteria for the selection of a problem mayib&erest of the researcher
amenability of the problem for research and feéisibdf the problem from
the point of view of resources. Goods and Half ghe following criteria for
the selection of a problem:

1. The researcher's interest, intellectual curiogity drive,

2. Practicability,

3.  The urgency of the problem,

4 Anticipating or expected outcomes. Their importafmethe

field represented and implementation, and

5.  Resources, training and personal qualifications tbog

personnel; availability of special equipment, datzgthods,
time and sponsorship and administrator's cooperatio
A number of criteria in the form of conditions migte listed
for guidance in the selection of a topic: (1) Ndyel(2)
Interesting, (3) Importance, (4) Feasibility or Amadility, (5)
Availability of data, (6) Availability of cooperain, (7)
Availability of guidance, (8) Availability of otheflacilities, (9)
Immediate application, (10) Aim of research, (1¥Bvel of
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research, (12) Experience and creativity, and Q@)rage and
confidence.
Similarly Cocharan and Cox suggest that the prdsmecesearcher
should put the following questions and select ttudlems for research:
1. Does the field appeal to my interest?
(a) Is the interest purely intellectual?
(b) Is the interest present because of reward of paguni
returns, possibility in advancement in position and
increased authority?

2. Will the result be of practical or utilitariaigsificance?

3. Does the field present gaps in verified knowkedghich
need to be filled?

4. Does the field require reworking or reaching?

5. Does the field permit extension of inquiry begidhe present
limits or verified knowledge?

6. Is the field pivotal or strategic from the stapdint of

immediate purpose and the result of the proposed
investigation is to be fulfilled?

Notwithstanding the different criteria discussed\ady the selection
of a research problem remains a difficult and te@skaspect of research,
particularly to the uninitiated. Apart from thetena discussed above, study
of the literature on the topic and the related dspiand discussions with
persons who have direct knowledge and practicakmampce in the field
would immensely help the researcher in the seledfa problem.

Selection of problem, however, raises two importesues, viz.
whether the problem should be selected keeping i@w vits scientific
significance and ethical neutrality or its imporarfrom social, political or
historical points of view or its implications foulman welfare.

Talcott Parsons, for example, advanced the follgwinint of view:
"It is not a question of whether we tiy to live tgpour social responsibilities,
but of how. If we should put the overwhelming bwk our resources,

especially on trained talent into immediately piGadtproblems, it would do
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some good - but | have no doubt that it would hi@avbe at the expenses of
our greater usefulness to society in future." Kas, only but systematic work
on problem where probable scientific significancas tpriority over any
immediate possibility of application that the gessitand most rapid scientific
advance can be made. Parsons position states pogtémce of "scientific"
definitions which focus on immediate practical devbs.

C. Wright Mills takes the opposite stance in viegvthe selection of
problems: "-whether he is aware of it or not ang @vho spends his life in
studying society and publishing the result is dbtuaorally and usually,
politically as well. The question is whether hecks this condition and
makes up his own mind or whether he conceals inftomself and from
others and drifts morally. Many, | should say masigcial scientists in
America today are easily or uneasily liberal. Tlieepform to the prevailing
fear of any passionate commitment. This and ndetsific objectivity" is
what is really wanted by such men when they compddiout making value
judgement”.

Mill's argument is that social scientists often aseentific objectivity
as an excuse for an uncritical acceptance of gradwork of society and that
as a result they have spend their intellectualefdian the details of some
small scale milieu" instead of concentrating onléinge problems of society.

Parsons position stresses the importance of alpvatitude for the
investigator to define problems in terms of thaiiéntific' significance. Mills
maintains that those who profess it tend to takestdfe road of avoiding a
certain class of those scientific problems, thectwsions of which may
imply fundamental criticism of social institutions.

It seems that the debate has pointed up a centestiqn. Which
strategies for the selection of problems can maeénmhe advancement of
scientific knowledge as well as the solution of artant human problems?

45



Research Methodology

THE ACADEMIC RESEARCH PROJECT

The academic research project is usually a regeinérm partial
fulfillment of the a postgraduate degree programmeA., M.B.A., M.Sc, or
for an advanced degree programme like M.Phil. Faahsstudies make a
significant contribution to the field of study afinement of knowledge. But
these research studies help the students to devetope research
competency. Most of the postgraduate studentsttesdlect narrow practical
problems that rarely contribute to theory.

LEVELS OF RESEARCH PROJECTS

Levels of the research will depend upon the purpasferesearch
projects. The first research project because oflithiations of time and
other factors emphasised on learning process. libseguent investigations
will yield more significant contributions to the éwledge. The first study,
thus, serves as an exploratory process.

- N

What?
Problem

Theory
HOW C‘AN
= \NF TELL? [
) ethodology

WHAT 1S7? WHAT DO WE KNOW?
Data Collection Literature/Measurement

S~ _—~
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Fig. 2.3: The Research Cycle (Adapted from Frankfar
Nachmias and Nachmias).

SO WHAT?
Generalisation
Implications
WHAT IF?

WHY/HOW?
Hypothesis

HOW TO?
Research Design

WHAT MIGHT BE?
Data Analysis
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Some students choose a first problem that can pleded later into
a more comprehensive treatment at the Ph.D. opdidevel.

There are certain cyclical processes of discovery analysis. The
process of research consists of decidirity we want to researchyhat we
want to research and how we think we are goingtit {the planning phase).
Subsequently, we decid@w to actually do the research and then do it (what
data we will collect and how, and then what we wdl with these data when
we have got them). Finally, we present the resafltsur efforts. Now, as a
result of our research, we think we know somethifgch was not known
before, and so are in a position to ask and angweguestionso what?
(Harvey, n.d.). Frankfort-Nachmias and Nachmidserred to in the above
figure has been viewed as old-fashioned and owaripiricist in using the
words 'Data Collection' and 'Data Analysis' butadab not have to be
positivist or quantitative to be analyzed.

RESEARCH PROCESS
Research process consists of series of actioneps stecessary to
effectively carry out research and the desired esegug of these steps.

\ Define Research Problem ‘

Review of Review concepts Review previous
literature and theories findings

v
Formulate Hypothesis

Design Research
¥

Collect Data (Execution)

¥
Analyze Data (Test hypothesis if any)
Interpret and Report

Fig. 2.4: Research Process-Chart.
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The above chart indicates that the research prooassists of a
number of closely related activities. But such\atiis overlap continuously
rather than following a strictly prescribed sequengt times, the first step
determines the nature of the last step to be umklamt If subsequent
procedures have not been taken into account ine#rly stages, serious
difficulties may arise which may even prevent tiet various steps involved
in a research process are not mutually exclusige;ane they separate and
distinct.

Step 1: Formulating the Research Problem

There are two types of research problems, vizsdhehich relate to
state or nature and those which relates to relships between variables. At
the very outset the researcher must single ouprtblelem he wants to study,
i.e., he must decide the general area of interestspect of a subject matter
that he would like to inquire into. Initially thergblem may be stated in a
broad general way and then the ambiguities, if aglgting to the problem be
resolved. Then, the feasibility of a particularwsin has to be considered
before a working formulation of the problem cande¢ up. The formulation
of a general topic into a specific research probtemstitutes the first step in
scientific enquiry. Essentially two steps are iweal in formulating the
research problem, viz. understanding the problesrotighly and rephrasing
the same into meaningful terms from an analyticahtpof view.

Step 2: Extensive Literature Survey

The researcher should undertake extensive literataurvey
connected with the problem. The earlier studiesny which are similar to
the study in hand should be carefully studied. Adybbrary will be a great
help to the researcher at this stage.

Step 3: Development of Working Hypothesis

After extensive literature survey, researcher khatate in clear
terms the working hypothesis or hypotheses. Workingothesis is a
tentative assumption made in order to draw out tesd its logical or
empirical consequences. As such the manner in wigisarch hypotheses
are developed is particularly important since theyvide the focal point for
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research. They also affect the manner in whicls testst be conducted in the
analysis of data and indirectly the quality of dataich is required for the
analysis. Hypothesis should be very specific amditdid to the piece of
research in hand because it has to be tested tieinhe area of research
and to keep him on the more important facets optieblem. It also indicates
the type of data required and the type of methdédsata analysis to be used.
Step 4: Preparing the Research Design

The research problems having been formulated er clet terms, the
researcher will be required to prepare a reseagstyd, i.e., he will have to
state the conceptual structure within which redearould be as efficient as
possible yielding maximal information. In other wer the function of
research deigns is to provide for the collectionrelevant evidence with
minimal expenditure of effort time and money. Buiwhall these can be
achieved depends mainly on the research purpose.r8$earch purposes
may be grouped into four categories, viz., (i) Bxation, (ii) Description,
(iif) Diagnosis, and (iv) Minimizes bias and maxaes the reliability of the
data collected and analyzed.
Step 5: Determining the Sample Design

All the items under consideration in any field o§uiry constitutes a
‘universe' or 'population’. A complete enumeratofnall the items in the
population is known as a census inquiry. Besidbs type of inquiry
involves a great deal of time, money, and energgnsds inquiry is not
possible under many circumstances. For instancediflesting is done only
on sample basis. Hence, quite often we select anlgw items from the
universe for our study purpose. The items so ssleconstitute what is
technically called a sample or what is popularlgwn as the sample design.
Step 6: Collecting the Data

In dealing with any real life problem it is ofteound that data at
hand are inadequate, and hence, it becomes necésszollect data which
are appropriate. There are several ways of catigctihe appropriate data
which differ considerably in context of money cogisme and other resource
at the disposal of the researcher. Dr. A.L. Bowlegy aptly remarked that in
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the collection of statistical data, commonsensehes chief requisite and
experience the chief teacher.
Step 7: Execution of the Project

Execution of the project is a very important stepthe research
process. If the execution of the project proceadsarrect lines the data to be
collected would be adequate and dependable. Tkand®wer should see that
the project is executed in a systematic manneiiratiche. If the survey is to
be conducted by means of a structured questionuiata can be readily
machine-processed. In such a situation, questisnweadl as the possible
answers may be coded. If the data are to be cefldétirough interviewers,
arrangements should be made for proper selectiah teaining of the
interviewers. They must do their assigned job silgeand efficiently.
Step 8: Analysis of Data

The analysis of data requires a number of closelbted operations
such as establishment of categories, the applicatiohese categories to raw
data through coding, tabulation and then statisiiti@rences. Researcher
should classify the raw data into some purposefid asable categories.
Coding operation is usually done at this stageutdinovhich the categories of
data are transformed into symbols that may be &bdiland counted. Editing
is the procedure that improves the quality of taador coding. With coding,
the stage is ready for tabulation. Tabulation igpat of the technical
procedure wherein the classified data are put @& form of tables. The
mechanical devices can be made use of at thisyugcA great deal of data,
specially in large inquiries, is tabulated by comeps. Computers not only
save time but also make it possible to study lamgenber of variables
affecting a problem simultaneously.
Step 9: Hypothesis-testing

After analyzing the data as stated earlier, theeaeher is in a
position to test the hypothesis, if any, he hadnidated earlier. Do the facts
support the hypothesis or they happen to be cgmtrdhis is the usual
guestion which should be answered while testingothgses. Various tests,
such as chi-square, t-test, F-test have been gmaetloy statisticians for the
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purpose. The hypotheses may be tested throughsthefuone or more of
such tests, depending upon the nature and objeatesdarch inquiry.
Hypothesis-testing will result in either acceptitige hypothesis or in
rejecting it. If the researcher had no hypotheeestart with, generalization
established on the basis of data may be stategsheses which is to be
tested by subsequent researcher in times to come.

Step 10: Generalizations and Interpretation

If a hypothesis is tested and upheld several timh@say be possible
for the researcher to arrive at generalization, t@ build a theory. As a
matter of fact the real value of research liestsnability to arrive at certain
generalizations. If the researcher had no hypahesistart with, he might
seek to explain his findings on the basis of sohepty. It is known as
interpretation. The process of interpretation mayeqoften trigger off new
guestions which in turn may lead to further redeasc
Step 11: Preparation of the Report or the Thesis

Finally, the researcher has to prepare the redowhat has been
done by him. Writing of report must be done witleajrcare. Finally, at the
end of the report, appendices should be enlistaspect of all technical
data. Bibliography should also be given. Index #thailso be given specially
in a published research report.

In short, the process of research consists of ohepwihy we want to
researchwhat we want to research, and how we think we are gtondp it
(the planning phase). Subsequently, we decide howadiually do the
research and then do it (which data we will collaetl now, and then what
we will do with these data when we have got thdfmally, we present the
results of our efforts. Now, as a result of ouressh, we think we know
something which was not known before, and so am @osition to ask and
answer the questioso what?(Harvey, n.d.).

The approach of Frankfort-Nachmias and Nachmiadbas viewed
as old-fashioned and overly empiricist in using Wards "Data Collection”
and "Data Analysis" but data do not have to betpisti or quantitative to be
analyzed.
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Policy Research: It is basically the research with policy
implications. Researches which are conducted fer gpecific purpose of
application or with policy implications may be tted as policy researches.
The results of such studies are used as indicepdicy formulations and
implementation. Many management researches areypasearches. Other
types of researches are presented in the nextashapt

CHARACTERISTIC FEATURES OF SCIENTIFIC RESEARCH

()  Purposiveness.

(i) Rigor (carefulness, scrupulousness and the degree ainesay.

(i) Replicability: (The results of the test hypothesis should be
supported again and again when the same type efnds is
repeated in other similar circumstances).

(iv) Precision and confidence.

(v) Parsimony (simply and economical).

(vi) Testability.

(vii) Objectivity,

(viii) Generalizability.
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CHAPTER 3
TYPES OF RESEARCH

Types of Research:

Historical research (Method)

Basic or fundamental or pure or theoretical redeas: Applied
and developmental research
Quantitative vs. qualitative research
Conceptual vs. empirical research
Descriptive vs. analytical research
Laboratory research

Clinical or diagnostic research
Exploratory research

Survey method

Case study method

Experimental method

Informative systems research
Action research

Business game

Evaluation research.

IMPORTANCE OF KNOWING THE RESEARCH METHODOLOGY

)

(b)

The study of Research Methodology gives the studiet

necessary training in gathering materials and gmanor card

indexing them, participation in the field work whesquired, and
also training in techniques for the collection atalappropriate to
particular problems, in the use of Statistics, ¢joasaires and
controlled experimentation and in recording evigersorting it out
and interpreting it.

It gives good training to the research worker:The knowledge of
methodology provides good training to the new reseavorker
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and enables him to do better research. It helps thirdevelop
disciplined thinking to observe the field objective

(c) Knowledge of research methodology inculcates the #ity to
evaluate the results:The researcher will be able to evaluate the
results with confidence. The knowledge of Reseanethodology
is helpful in various fields such as Government karsiness
administration, etc.

(d) Knowledge of research methodology leads to intelignt
decisions: When one comes to know how the research is done,
then he may have the satisfaction of acquiring & imgellectual
tool which can become a way of looking at the waalad of
judging every day experience. The knowledge of aede
methodology provides tools to look at things ie ldfbjectively.

(e) It leads to take rational decisions\When we are able to judge the
then we are able to use them intelligently and takg&onal
decisions.

Research forms the basis of planning, policy makieyelopment of
corporate strategy and so on. It is also widelyduse the framing of
Government policies and social stratification, wieet they are social
organizations, the Government Educational insthgj or corporate bodies,
they all conduct or rely on research findings ommaet or the other.
As students of the course, it is befitting that yain some insight into the
field of research and research methodology. Thischanowledge of research
is necessary of everybody more so for managerthidnsubject on Research
Methodology, an attempt has been made to outliee virious types of
research, framing of hypothesis, sources and tobldata collection and
reporting.

BASIS FOR ALL GOVERNMENT POLICIES IN OUR ECONOMIC
SYSTEM

Government Budget is being prepared taking intmaectthe needs
and desire of the people. The Government mustassider the position of

its revenues. The Government has to take a catemision. Decision making
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may not be a part of research, but research chrfaicilities the decisions of
the policy maker. Research is considered necessitly regard to the
allocation of nation's resources. The Governmentlevalso like to collect
information regarding the economic and social s$tmgc of the nation.
Collecting such statistical information involves \ariety of research
problems.

SOLVING OPERATIONAL AND PLANNING PROBLEMS OF
BUSINESS AND INDUSTRY

For Business decisions, Marketing Research and abpes
Research are conducted, Market Research is thetigaton of the structure
and development of a market for the purpose of fitaiting efficient policies
for Purchasing, Production and Sales. Operatiosgareh refers to the
application of mathematical, logical and analytieadhniques to the solution
of business problems of cost minimization or of fipranaximization.
Research with regard to demand and market factass gneat utility in
business. Market analysis has become an integoalafobusiness policy.
Now-a-days, Business budgeting results in a pregegbrofit and loss
account, based mainly on sales estimates whichirmdepends on business
research.

HISTORICAL METHOD/RESEARCH

In 1961 Carr wrote the book "What is History?". E@arr's 14-
volume history of the creation and early yearshaf Soviet Union directly
influenced ones conception of how to undertakeohstl research. Hayden
White (1973) has suggested that writing 'histond avriting ‘fiction' have
much in common. The former appears to require itigidrather 'inventing'
facts. 'Fiction' refers to something that are itgdnor imagined. It may
suggest the ways and means to avoid a difficulagidn.

History has all along been a great source of iasipin for
researchers. In fact, there is considerable relseshich can be done only
with the help and assistance of historical dataaduch historical method
for the study of social research occupies a veggiicant place. According
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to Walter R. Borg, 'Historical Research is the eysitic and synthesis-
objective location, evaluation synthesis of evideircorder to establish facts
and draw conclusions concerning past events.' TateqB.V. Young, The
past, if it can be located, contains the key to ghesent, though today is
different from yesterday, it was shaped by yestgrdaday and yesterday
will probably influence tomorrow'. Historical metthds specially useful and
important for social scientists because it is witleir help that they
understand the social change on the one hand aodthgrof social
institutions and organizations on the other. It hasn very appropriately said
that past contains key to the present. Any resewdtith makes use of
observations based on past events is known agchdgasistorical approach.
In the past, history was considered nothing elsedstording of past
events. Then history did not contain anything dbsg¢ only deeds and
misdeeds of the ruling monarchs. Usually, howewdrereas the deeds were
exaggerated, misdeeds were minimized with the trélsat even the events
narrated were undependable and needed carefuingchgfore acceptance.
But now the approach has changed and history igyheritten with different
objective. The history is not the mere narratiorpa$t events and deeds and
misdeeds of the monarch but these include infoonatabout social
institutions, social organizations, masses, theanemic, political, social and
cultural conditions. The history records, sociagdteyns and phenomenon. In
history, the role of social events in the life b&tpeople began to be depicted.
In the present history a prominent place is besgjgmed to various classes
of people. In the present history, a prominent @liacbeing assigned to class
struggle which is going between different classeg., the capitalists,
agriculturists and workers etc. Our present hiategi have now come to
realize that the events in society can take plaitkowt social background
and that every event should be studied with thatkdpmund. The new
approach has, thus, brought society very near.aSoesearch increasingly
realized that social forces play a big role in satonomic and political life
of the country. It is, therefore, being acceptedt thistory is very useful
source of social research. It provides materialthar study of very social
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institution and that social change and progresshest be appreciated with
the help of history.

SOURCES OF HISTORICAL DATA

Autobiographies

Memories, personal letters and accounts

Diaries and confessions

Books and magazines

Scared archives

Assessable documents, papers and literature
Diplomatic agreements

Personal sources of authentic observers and wésess
Cultural and analytical history material

Artistic materials, historical paintings, portraitgeharts, maps
Statistical materials etc.

p

T T STe@ e oo0oT

STEPS IN HISTORICAL METHODS

In so far as historical method for the study ofigloproblem is
concerned, there are certain steps involved in bedibre a social investigator
can usefully use and employ that method. First stegelection of problem..
All problems cannot be solved with the help of dvigtal method. Of course,
it will have to be seen that only such problems gicked up which need
scanning of historical records. No current probleam usefully and propose
fully be studied with the help of this method. Niesd to say that before
picking up the problem one has to see that it sasaitility and that it is not
too expensive.

After the problem has been selected for researchitahas been
decided that the matter will be collected with tiedp of historical records,
then the question of collecting data will arise.stmfar as data collection is
concerned, it can be collected with the help diegitprimary or secondary
sources. Primary sources include autobiographiesyrdents, diaries of the
people written by them, whereas secondary sourt#sde such publicized
works etc., which do not record the event by the e§tnesses but were
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recorded at some later date. In such cases, infanm&s collected by the

people from different sources and then recordea way which is liked by

the person who has collected information. Obvioustimary sources of data
collection are more important than the secondanycss.

After the data has been collected, problem of gdization and
analysis comes. A this stage what the researcHehavie to see is that the
date has been fully collected and that nothingldees left out. If any source
of material has been left out that will create phablem of tilting the findings
either on this side. It can be either exaggeratidiacts from one side or that
of understanding on the other.

SOURCES OF HISTORICAL DATA

From which source can historical data be selectemhother problem
which needs consideration. These sources are dotsimenaterials of
cultural history and personal sources of authestigervers and witnesses. In
what way is each source to be tackled will depemdhe student on the one
hand and nature or problem on the other.

Direct use of documents will prove more useful ayantageous
when:

()  Events which these documents have not yet beegpzataby the
historians.

(i)  When these events have not been incorporated mitioge.

(i)  When the basic idea is to verify certain eventediy.

(iv) When certain aspects of life in which investigatars interested
have not been embodied in the later writings of lydital
historians.

(v)  When there is a missing link in knowledge and theed be
connected as that whole event becomes completd absacial
situation.

(vi) When there is incomplete chronology of events.

(vii) When a controversial point needs to be settled.
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PRECAUTIONS IN THE USE OF HISTORICAL DATA

Historical data will have to be used with greatecand consideration,
otherwise the results to the desired extent migitt e achieved. First
precaution is that the investigator should not asl such data which is
easily available and leave what he considers weiltifficult to lay hand on.
Then another precaution which should take is tmatirtvestigator should not
over generalize the findings of his study. In otkerds, he should give
proper importance to specific and specialized eyesd that the whole
problem is studied in right perspective and manhken another care which
the investigator will have to distinguish is thatwhat sense the terms was
used in the past and in what sense it is being insi® present. Obviously, if
the same term is being used in different sensdsatbald convey different
meaning and that will have to be appreciated. Bedhis basic difference is
not appreciated, whole study will become defective.

NECESSARY CONDITIONS FOR HISTORICAL RESEARCH
(i)  Selection of topic for research
(i)  Familiarity with the topic and its objectives
(i)  Knowledge of study field
(iv) Availability of necessary facilities
(v) Selection and rejection of the material
(vi) Social insight
(vii) Historical orientation
(viii) Knowledge of related social sciences.

Advantages of Historical Methods

® Historical method fills in a big gap of makinge research possible
and also meaningful on the problems that would retilse have
remained unexplored.

(i) It has an advantage to offer the past dataeuride then prevailing
conditions and afford an opportunity to the researdo view these
observations in the past setting.
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(iii) Historical records provide very useful infoation that goes a long
way towards the solution of a research problem.

Limitations of Historical Method
Though historical method has its own importancehia study of

social research, yet this method has its own liiong as well. Real good
results can only be obtained with help of this rodtlprovided these
limitations are removed to the extent possible. Soofi the important
limitations are dearth of reliable data, availapibf record keeping, dispersal
of documents, problems of frame of conditioning rpim@enon, no test or
verification, problem of calculation and measuretwdrdata and the problem
of bias. To sum up:

() A serious shortcoming is that any past situationnoa be
matched to an existing situation.

(i) Researchers tend to over-generalize their results.

(i) Sometimes researcher adopts a subjective intetipretan
order to validate his hypothesis. The loss of dbjig in such
cases can lead to considerable inaccuracies inandse
findings.

(iv) Limitations may also arise in the writing of histoitself
because of personal biases. Moreover, not all hpge in
time and space can be known at the time of writing.

CONTRIBUTION OF HISTORICAL METHOD OF SOCIAL
SCIENCE

Historical method has come to stay as one of thmoritant methods
for the study of social sciences and historianthis way have contributed a
lot in so far as study of social problems is conedr It is with the help of
this data that comparative data can be collectedddfying the hypothesis
once developed. History provides diversified infatibn to prove the
weakness of strength of every theory. It is thatdnical data which provides
many useful clues for understanding many unknovemsproblem. With the
help of this method, realistic bias can be provitedneasuring factors in the
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formulation of social theory. It is with the helptbis method that knowledge
or circumstances and conditions in which an expemimiook place can be
obtained. In other words, it is with the help oistmethod that we come to
know how a particular idea was conceived and ifetkgeriment failed, what
were its important causes.

HISTORICAL METHOD IN MODERN TIMES

In our modern times historical method is being marel more
increasingly used. It is now being realized thaerewsocial institutions,
organizations and systems have historical backgioand in case that
background is not properly studied, whole studyt bl incomplete. Today,
such important institutions are those of familyyaite, caste system etc.
being studied more seriously with the help of histl method.

Of course, there are thinkers in social sciences bdiieve that his
method should not be extensively used in sociabne® because it is
undependable and unreliable. Much of the data isenimaginative and
subjective rather than realistic and objective. yrh&so feel that the myth,
fiction and reality in historical documents are rsoich fixed up that it is
different to separate the two.

History is providing a lot of material for the studf social problems.
In a right way, it is giving a useful informatiob@ut growth as well as fall of
many social, economic and political institutions. éther words, history
provides information and also gives a warning to sacial researchers, so
that they do not go astray and keep a track ofvibr undertaken by them.

BASIC OR FUNDAMENTAL OR PURE OR THEORETICAL
RESEARCH VS. APPLIED AND DEVELOPMENTAL RESEARCH

By basic research, we mean the investigation dblpros in order to
further and develop existing knowledge. It is caoned with the
generalization and with the formulation of a thedbathering knowledge for
knowledge sake is termed basic research.

The distinction between pure (or basic or fundawmigreind applied
research needs some elaboration. Basic reseangs toeéxtend the frontiers
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of knowledge. It helps evolving of new theoriesings theories nearer to
world of real and modifies existing theories inat&@n to changes in
institution and ideologies. As the perfectly conmpet market model in
modern economics was found to be unrealistic, Clealnband Mrs. Joan
Robinson evolved their theories of monopolistic amgerfect competition.
Galbraith's New Industrial State expounds the afilthe technocrats and the
erosion of the profit maximization principle. Othexamples are Cobb-
Douglas Production Function, Minnas' C.E.S. proaunctfunction, linear
programming evolved by Chenery, Kantoroitch, Radgaasch and Jan Tin
Bergen. The basic research is light-yielding anel thsearcher is a tool-
maker. Classical economic theories are based ompdhkmilate of harmony
between classes; Marxian philosophy stresses comiiid class-war which
has led to formulation of distinct theories. Bdtle tapitalistic and socialistic
theories are not adequate to a proper understanditige mixed economies.
The evolution of joint partnership between the julsind private sectors,
commended by Alvin Hansen for the U.S.A. needs toaton of fresh
theories. With every change in the structure of éeenomy and in the
economic philosophy, we need few more theories.sthealled Third World
of developing economies are primarily low-incomeiries, with appalling
poverty, enormous unutilized manpower, meagre abpmnd insatiable
demand for consumption goods. The theories, appécdo developed
economies, including Keynesian theory of underegmbnt equilibrium, do
not appear to be relevant to Under Development @sn(UDC). The
dichotomy of their economies into isles of indwdizied sector and seas of
subsistence sector calls for a new set of theottesgain a correct
understanding of their working and behaviour. Thesoof economic growth
evolved in and applicable to developed countriesatosolve the problem of
UDC. To argue that scientific theories should bivensal in their application
in all climat and at all times is to turn one's £y@vay from the realities.
Social and economic laws are not universal likel#iwes of natural sciences,
because of differences between and changes intutitsti, ideologies,
attitudes, customs and prejudices of the varioosgg of people. Further, in
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the poor developing economies, free enterprisearised by price control and
factor allocation, widening public sector, factamnnobility, exchange

control, import and export quotas. Nor is therensach of absolute state
control and central planning as in communistic ¢oes to warrant the

applicability of socialistic theories? Hence, thé&ea real need for theories
suitable to the UDC. That the flame of pure redeaioould be kept ever
burning all the time, in every country ever bright@eeds no further
argument.

Applied researclis problem-oriented. It helps the choice of pobgie
determination of priorities, formulation and appediof projects. During the
phase of economic development in UDC, several problcrop up, calling
for investigation and solutions. In the developedrtries too, the constant
flux and dynamism of the economies throw up sev@mlblems, e.g.,
stagnation and the array of problems exposed inbr@igth's 'Affluent
Society', Boulding's description of the economistaa 'information animal’
and of the politician as a decision-making animadierlines the duties of
investigation on the part of the economist, to daiowledge and feed the
decision makers. The problems are a legion, théskeopublic and private
sectors, regional and national projects, evaluaind projection, inflation
and unemployment, effects of tax-cuts and budggtitte changes in wages,
bonuses and D.A., attitudes of consumers and pergdudemand forecast to
guide the policy of demand management, benefit-eesluation, man-power
studies, family planning-knowledge, application arpiactice, green
revolution, mobilization of rural savings, sick téx mills, progress of
industrial estates, wastages and cost of educdtamrsing rural employment,
assessing welfare of Harijans, trilpgople, foreign loan, aid, investment and
collaboration, public and private sectors collakiorg etc.

Applied economic researcher is mainly a tool-uset lais research is
fruit-yielding. However, no rigid separation betwedasic and applied
research exists. Not infrequently applied reseamitlights the week points
in the existing theories and indicates the linesvbith pure research should
be initiated. There is still a lingering suspicitmat basic is superior to
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applied research. The latter, being problem-orgtraed often of trouble
shooting type, is engrossed in present day trangeoblems. Applied
researchers are inclined to feel infra dig. Bassearch calls for actions to
remove hazards and to enjoy the delight of exglamatit may end just like
oil or diamond prospecting; one may either gloripssicceed in discovering
the mine or after laborious, prolonged and vaimrgdeand in dismal failure.
Applied research is indeed the art, used by thetificmers of science. What
is the use of a science if its tools are not apptie solve the real work
problems?

Max Millikan once, of course, lamented on the lestpure theory,
India has still not made frontier contribution teetanalysis of growth -
economic growth which one might hope from a couasyfully embarked as
she has experiment of consciously promoting suotvily. This is an adverse
criticism on us. Marshall's advice to Schumpetgiiap comforting function
to hurt the conscience of the Indian researchernirizhing returns have
already set in there. The world is waiting for aoukand important
applications' in research development.

1. Quantitative Vs. Qualitative Research:The former is based on the
measurement of quantity and the latter is concewidtdphenomena relating
to or involving kind/quality. Motivation researcls ian important type of
quality research. The partnership between quangtatdemographic,
statistical evidence and qualitative exemplarsasagigms perhaps brings us
nearer to grail of Social Care Model (Ideology).

Types of Qualitative Research: (i) Ethnography, Case study
research, Phenomenological research, and Grouhdedyt

Ethnography: The word ethnography is derived from the Greek
words ethos (‘tribe") and graphos (‘'something ighatritten’). Literally, then,
ethnography is the science of writing about trilbesto use contemporary
language, wilting about cultural groups. Ethnogreptesearchers hope to
provide rich narratives or descriptions of the camities or cultures under
investigation (Miles & Huberman, 1994).
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The so-called Third World of developing economiee primarily
low-income countries, with appalling poverty, enowm unutilized
manpower, meagre capital and insatiable demanddosumption goods.
The theories, applicable to developed economieljdmg Keynesian theory
of underemployment equilibrium, do not appear torbkevant to Under
Development Countries (UDC). The dichotomy of thesionomies into isles
of industrialized sector and seas of subsistenctisealls for a new set of
theories to gain a correct understanding of theirking and behaviour.
Theories of economic growth evolved in and applieatn developed
countries do not solve the problem of UDC. To arthat scientific theories
should be universal in their application in alhadit and at all times is to turn
one's eyes away from the realities. Social and @omn laws are not
universal like the laws of natural sciences, beeanfsdifferences between
and changes in institution, ideologies, attitudestoms and prejudices of the
various groups of people. Further, in the poor tmirg economies, free
enterprise is curbed by price control and facttwcakion, widening public
sector, factor immobility, exchange control, impanid export quotas. Nor is
there so much of absolute state control and cemtahning as in
communistic countries to warrant the applicabilitfy socialistic theories?
Hence, there is a real need for theories suitablee UDC. That the flame of
pure research should be kept ever burning allithe, tin every country ever
brighter, needs no further argument.

Applied researchis problem-oriented. It helps the choice of pelii
determination of priorities, formulation and apgediof projects. During the
phase of economic development in UDC, several problcrop up, calling
for investigation and solutions. In the developedntries too, the constant
flux and dynamism of the economies throw up sev@malblems, e.g.,
stagnation and the array of problems exposed inbr&igth's 'Affluent
Society', Boulding's description of the economsstaa ‘'information animal’
and of the politician as a decision-making animadierliines the duties of
investigation on the part of the economist, to daiowledge and feed the
decision makers. The problems are a legion, théskeopublic and private
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sectors, regional and national projects, evaluaind projection, inflation

and unemployment, effects of tax-cuts and budgftitle changes in wages,
bonuses and D.A., attitudes of consumers and pesdudemand forecast to
guide the policy of demand management, benefit-eesluation, man-power
studies, family planning-knowledge, application armiactice, green

revolution, mobilization of rural savings, sick tiéx mills, progress of

industrial estates, wastages and cost of educdtarsing rural employment,
assessing welfare of Harijans, tribal

Phenomenological Researchit looks closely at an individual's
interpretation of his or her experiences. Phenotogigis attempts to
understand the manning of an experience from thesppetive of the
participants. Wanting to understand the human @spee and how
experiences are interpreted differently by difféne@ople would certainly be
an appropriate reason to conduct a phenomenolaogjiody .

Grounded Theory Research uses the inductive approach and
collects data using multiple techniques over a Ipagod of time. The data
collected are continually reviewed to build a thetirat is 'grounded’ in the
data. This method is based on the work of Glasgrsrauss (1967), who are
generally responsible for the introduction of thigproach. These kinds of
studies do not result in a theory such as Piagbeeery of cognitive
development or Freud's psychosexual theory. Gralititeories are practical
theories that are designed to be used in the coofethe field studied, as
well as in other similar settings. Grounded thesridiffer from other
qualitative researchers in that they hope that firelings can be generalized
to other settings. Grounded-theory researchers hafueed the process of
analyzing qualitative data and use the term 'comstamparison' to describe
this sophisticated method of data analysis.

2. Conceptual Vs. Empirical Research:The former is related to some
abstract ideas or theory and is used by philosepied thinkers to develop
new concepts or to interpret the existing ones. TWiter is data-based
research coming up with conclusions which are dapabbeing verified by

observation or experiment.
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3. Descriptive (Ex-post facto) Vs. Analytical/libray/Desk Research
(method) or Non-Experimental, or Correlation Reseach: A descriptive
research describer interprets facts as they aeecahditions that exist, the
relationship between two events, opinions thathaid the processes, that are
going on effects, that are evident, and the tretidg are developing.
Descriptive research involves events that haveadjyrdaken place and may
be related to present conditions and also prelingimdnat is happening now.
Hence, they are called ex-post fact, i.e., facerait has happened. For
example, there was an evaluation of voting behavidpeople in India by
different research groups.

In descriptive research the investigator or redesrcdoes not
manipulate events. This methods is widely used ehalioural science,
because there are many human behaviours which thamanipulated, and
it is also unethical. For example, to study theefiof deprivation of food, a
researcher should not deprive children from eatvhgn they are hungry, to
understand its effect on lungs. Thus, in studyinghsrelationship, the
researcher has to use descriptive methods wherarhlmmhaviour can be
systematically analyzed and examined in naturéhgst

However, descriptive studies also have the critgfriscience namely,
(a) disciplined enquiiy, (b) expertise in the fiel@) objectivity, and (d)
careful execution.

Descriptive research describes the state of affadrsit exists at
present. It describes what is - Economic Survegloénnai City, Bench-mark
survey etc. It includes surveys and fact-findingjeres of different kinds.
Here, the researcher has no control over the ‘agab

Example for this type of research: Frequency of shopping,
preferences of people or similar data. Ex-postofaesearch is an empirical
research and the researcher does not have anylcangr independent
variables. The ex-post facto research may be cooue on a limited scale or
on a very large scale depending upon what techgsigqferesearch are
available with the researcher.
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Expost-fact studies or descriptive research methietal to include
attempts by research to discover causes even wien dannot control
variables.

One of the serious dangers of these studies ishpests-pocus-
fallacy, that is, the conclusion that two factoostggether one must become
the cause and the other must be effect.

The limitations of descriptive research are as fotlws:

(@ The independent variable cannot be manipula{&ar
example, people's preferences for particular brahdhe
product cannot be manipulated.)

(b) Subjects cannot be randomly assigned to difterenditions.
(For example, in a cross-section of sample the esthj
cannot be classified and grouped.)

(© Researcher cannot establish cause and effdatiore
between variables instead they prefer to obserat wihnen
variable A appears, variable B is inconsistentlgoatated.
Sometimes the causes are often multiple ratherdimae.

Descriptive studies aim at portraying accuratety ¢haracteristics of

a particular group or situation. One may undertakiescriptive study about
the works in a factory their age distribution, the&iommunity wise
distribution, their educational level, the statetldir physical health and so
on and so forth. Also one may study the conditiohsvork in a factory,
Health, safety and welfare. A descriptive study rbayconcerned with the
attitude of views (of people) towards anything, .e.gttitudes towards
presidential form of Government, rights to strikegpital punishments,
prohibiting college autonomy, widows' marriage ethe design in such
studies must be rigid and not flexible and musbive the following steps:

(a) Formulating the objectives of the study.

(b) Defining the population and selecting a sample.

(c) Designing the methods of data collection.

(d) Processing and analyzing the data.

(e) Reporting the findings.
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Analytical research (Library or desk research): In analytical research,
the researcher uses facts or data already avadablenalyzes them to make
a critical evaluation of the material. The socielesce researcher uses the
library perusing the secondaiy data as a physisaientist - researcher would
digest the reports on the early experiments.

4. Laboratory Research: The emphasis is to control certain variables in
such a way to observe the relationship betweerptwbree other variables.

5. Clinical or Diagnostic Research:lt follows case study methods or in-
depth approaches to reach the basic causal redhtjpriTrhis type of research
takes only a few samples and studies the phenomeaepth and observes
the effects.

6. Exploratory Research (Exploratory method): The exploratory
method, according to Katz, 'represented the easli@ge of science.' This
significance observation implies that all sciencesst have at the beginning
had an approach which was purely exploratory. Eagewe approach a doctor
with an ailment he starts with all sorts of quassioto begin with. From the
point of view of the doctor, he is systematicatkploring the complaints and
is striving to categorize our symptoms. On the dadithis exploration he
will arrive at a conclusion, at least tentativedfpout the disease. Only then
will he, if necessary, call for a pathological repd\ll these steps, starting
with the exploratory questions will help him toiaer at a correct diagnosis.
This example will, while making the meaning of exaltion clear, also point
out the inevitability and universability of the damtory approach, which
cuts across the barrier of the natural and sociahses. At this stage one
may be tempted to conclude that the moment onesages his study as
exploratory, the investigator has absolute freedomrandom and aimless
activity. The social scientist has freedom to fallmteresting leads and to
utilize his own ingenuity in obtaining informatioiet, the social scientist
should exercise judicious temperance in this ampro®an's knowledge of
the social sciences has progressed to a degree wbeial scientists do have
knowledge of "The types of things to look for in shasocial situations”
(Katz, 1953).

69



Research Methodology

With this it should be clear that the exploratotydy is systematic.
Scientific, and at times the only way through whiztsocial scientist can
check whether an idea, that sounds promising toh@smuch appeal, if at
all, in reality or not. In fact, exploratory studiean provide ideas, hypotheses
or suggestions that might never occur to a sociahsist sitting in an office
and meditating over the problem.

The major advantage of the exploratory method ifiegs ability to
generate many ideas that could be further explonednore controlled
conditions, apart from overcoming the most difficobrtion of an inquiry,
which is its initiation. It also safeguards socsaientists from the possible
future embarrassment of having spent a tremendowiat of energy and
time and of having squandered the scarce resouMest is more, it will also
in the long run save him from rancour for havingvad at results which at
best could be described as sterile. Katz goese@xbtend of suggesting that
even an exploratory study should be so designei ggovide as definite
information as possible for a set of research dives. "In order to attain
research objectives” the exploratory method, agestgd by Selltiz et al.,
should adopt the following steps:

1. Review of related social science and other pertinediterature:
One of the simplest ways of economizing effort miaquiry is to
review the work already done by others. The infdarom thus,
gathered will serve as leads for further invesiigatCareful review
of the availability material will be helpful in deing a workable
hypothesis with precise meaning. They also suggestortant
variables for a social scientist.

2. Survey of people who had practical experience witthe problem
to be studied: Persons by virtue of the nature of their jobs ara i
position to throw light on the subject matter oftemest to the
investigator. Such knowledgeable and experiencedops should
not be ignored. "Such specialists acquire, in theime of their work,
a reservoir of experience that could be of tremansdwalue in
helping the social scientist to become aware of important
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influences operating in any situation he may b&edalpon to study".
An investigator at the same time should remembeat th an
experience survey it is a waste of time and efimihterview people
who have little competence or little relevant exgece or who lack
ability to communicate their experiences.

The analysis of insight-stimulating examples:Social scientists
wording in an area which is yet to be explored,chhincidentally is
the usual experience of an innovative social siggnhave found
intensive study of the selected samples to be qodatly fruitful
method of stimulating insight. For example, remat&atheoretical
insights of Sigmund Freud were the result of statiah provided by
his intensive studies of patients. Profound chamg&sir conception
of the relationship between man and society haea beought about
largely by intensive anthropological studies ofitive cultures. It
will be beneficial for the evoking of insight if ¢hattitude of the
investigator is one of alert receptivity, of seeknather than testing.
An investigator should remember that this inquérgonstantly in the
process of reformulation and redirection as newormftion is
obtained. Lastly, this approach is characterizeditbyreliance on
integrative powers of the investigator, on hisigbtio draw together
many diverse bits of information into a unifiedargretation.

Katz has conceptual exploratory studies at twol$evbe first is the

discovery of the significant variable in the siioatand the second is the
discovery of relationship between variables. It imperative for the
investigator to delimit the area to be studied Edlgcat the first level.
Exploratory studies which do not set matters, saha&vhich may not be
realized by the investigator at the formularizegyeta The need for exercising
some sort of control in collecting or recordingpesdent's responses will be
imminent sooner rather than later. Hence, it wilphif the investigator, at
formularize stage, is aware of his need for delirgitthe problem to be
studied. Katz advises that it is much more effectivtake one central set of
variables and investigate them as thoroughly asilples The investigator
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may save himself disappointment if he does not lémk discernment -
differences which are perhaps likely to be difficiil exploratory studies.
Further, they merely lead to insight or hypothedes, they do not test or
demonstrate them. Careful and controlled studieshaeded to test whether
the hypotheses that emerge out of studies empldiimagxploratory method
have general acceptability and applicability. Whiiscussing the exploratory
study as an entity, it is appropriate to considead an initial step in a
continuous research process. They are undertakbrihve explicit purpose of
formulating a problem for more precise investigatior for developing
hypotheses.

In condition it can be said that no research prapbs aborted for
want of methodology, as long as we have the exmopramethod. This
method is flexible enough to permit the consideratof many different
aspects of a phenomenon. This method attemptsetavkat there is rather
than to predict the relationship that will be fouibstly the results obtained
through the exploratory study are to be treated agn post for future and
further study in the same or similar direction. Fois reason they are also
known as formularize studies.

The exploratory research (method) according to Kegpresents the
earlier stage of science'. Katz has conceptuakzgdoratory studies at two
levels: the first is the discovery of the signifitaariable in the situation and
the second is the discovery of relationship betwesiables. The aim of this
type of research is the development of hypothediger than their testing.

SURVEY METHOD

The most important method of research very widedgduby the
researcher in different field is 'survey'. The syrynethod involves mainly
assessment of the status of a phenomenon at aybartiime. For example,
mock poll survey on voting. It describes withoutwajudgment a situation
that prevail; it attempts no explanation of undegdy reasons and no
recommendation for action. It just deals with priwg opinion, knowledge
or practices of people. Many market surveys tryestimate or assess the

people's preferences for various products.
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The survey method involves a clearly defined pnoilsleand
objectives. It requires an expert planning, carafdlysis, and interpretation
of the data gathered. It needs a great accourdgod nd skill in reporting
the findings. Some popularly known surveys are mivelow:

Social surveys - Peoples awareness about AIDS
- Prevalence
Economic surveys - How rich is India?
Political surveys - Popularity of leaders ofivas
Minister Candidate
Public opinion survey - Banning smoking in ficiplaces.

Wearing helmets for two wheelers.

Descriptive research method tries to relate twantsver occurrences.
Hence, they are called correlational studies. Hpidlegical research
methods widely use descriptive methods in studyrnegds and indices of
diseases. For example, retrospective studies rglateonal histories of
smoking with medical and mortality rates.

PILOT SURVEYS

A pilot survey is a small scale replica of the maimvey. The pilot
survey is a dress rehearsal. The pilot study pesviguidance on the
following:

@ The adequacy of the sampling frame to be follonadtlie
survey.

(i) The pilot study enables the researcher to acquirer p
knowledge about the population to be sampled.

(iii) The probable number of refusals and non-contaats bea
roughly be estimated from the pilot survey. As aute a
particular data collection method may be chosen in
preference to others.

(iv) After examining alternative methods such as obsiemwa
guestionnaire and interview schedule the suitgbildf
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method of collecting the data can be found out ftbenpilot
study.

The pilot study provides scope to find out whetltiee
wording in the questionnaire is simple, clear, mbhauous
or free from technical terms.

The pilot study enables to test the efficiency of the
instructions and general. Briefing of interviewsn&times,
the instructions may be adequate, but the intemienay be
doing a poor job.

The pilot study provides training to the interviegae

The probable cost and duration of the main survay its
various stages will be known with the help of tlietpstudy.
Pilot survey is valuable if the main survey is tong and too
expensive.

The size and design of the pilot survey is a maifezonvenience.
The sample should be of comparable structure of dfamain survey.
The sample of the pilot survey must be widespredthe main sample. If two
forms of questions are to be compared, each shwmeiltried out. All the
technique of processing and analysis of data habe piloted.

MERITS OF SURVEY METHOD
The survey method has the following merits:

(i)
(i)

(ii)

The survey method enables the researcher to camalirect
contact with the people whom he wants to study.

The survey provides scope for the introduction oéw theory.
For example, long time poverty was the cause foner But
the surveys conducted in advanced countries hdsiédd this
theory.

A survey facilitates the researcher to observe a@mstional
impact of social situation. The survey method idl weited to
study the people with specialized characteristics.
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Surveys are conducted for business purposes. Rongg, to
ascertain the popularity of the products introdudad a
business concern.

Survey is meant to provide information regardingqtical
problems.

Survey is conducted to investigate some cause d&iedt e
relationship.

DEMERITS OF SURVEY METHOD

(i)

(ii)

(iii)

(iv)

v)
(vi)

Most of the surveys are conducted on sample basd, the
informant may not become the representative ofitlieerse.
Survey method lays importance upon current prohlefs
comprehensive study of the society is not possible.

Survey method refers to study undertaken for dimog. A study
involving long term development cannot be undemakeder
this method.

A survey method of research requires a consideratieunt of
money for printing schedules, for field work traigj and
supervision, tabulation, and analysis of the data.

Most of the surveys are conducted in a hurry amdréhiability
and validity of each information is questionable.

A survey will lead to desired result, if the survags been
perfectly pre-planned. But a perfect preplanning seddom
possible.

Steps in Sampling
The process of selecting the sample consists ofraksteps or

procedures. They are as follows:

(1) Defining the survey population or universe.

(2) Specifying the frame of sampling.

(3) Specifying sampling unit.

(4) Specifying method of sampling.

(5) Determining the size of sample.
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(6) Deciding the plan for selecting the sampling units.
(7) Actual selection of sample.

Definition of Social Survey

Survey research includes both the census and saupley, yet it
usually means the latter. Survey method is a defacecollecting data or
factual information of certain desired characterssor items of a universe or
population.

"Social Survey is a fact-finding study dealing dlyievith working
class, poverty, and with the nature and problentofmunity.” - A.F. Wells

"Survey research is an organized attempt to analiyzerpret and
report the present status of social institutiomsug or area." -

F.L. Whitney

"A social survey is a process by which quantitafaes are collected
about the social aspect of a community's compaesdind activities." - Mark
Abrams

One of the common methods of diagnosing and solahgocial
problems is that of undertaking surveys. Survegsddrvarious types and as
such these considerably help in solving each tygeablem. This method of
research has been in vogue to a varying degree flirectime past and still
continues in use. Social Survey is one of the itgmirmethods of social
investigation, in so far the scope of investigatierconfined to a particular
area. It helps in solving problems of a group ahoaunity in so far as that is
confined to definite geographical limits.

Different definitions have been given to define wwope of this
subject. Festinger and Katz are of the opinion tMainy research problems
require systematic collection of data from popuolatithrough the use of
personal interviews or other data gathering devithsse studies are usually
called surveys, especially when they are concewitid groups of people'.
Mark Abram has defined social survey by saying thaocial survey is a
process by which quantitative facts are collectaouaithe social aspects of a
community composition and activities'. Borgarduss.ks of the view that "A

social survey is the collection of data concernihg living and working
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conditions, broadly speaking the people in a giwsemmunity". From these
definitions, it will be observed that social survéey a type of survey
conducted with a view purpose that general or §iperiformation about
society should be collected and complied.

Kinds of Social Survey

(i)

(ii)

(iif)

Regular or Ad hoc Survey: If the survey is repeated for regular
intervals to obtain continuous information, it imdkvn as regular
survey. Ad hoc surveys are conducted once for il are non-
repetitive. When a body/ individual/organizationndacts some
survey at regular intervals, say for, e.g., ecowosurvey of the
Reserve Bank of India or the census survey by #gidRar General
of India, the survey is called regular survey. Qheo hand, if the
survey is conducted with a view to finding out som&rmation
required for a particular purpose and the purpdseivey is over, as
soon as the object is achieved, the survey isctaltead hoc survey.
Obviously, in the case of ad hoc survey the infdgiomacalled for is
not of regular nature and that the data collectddtes to certain
specific matter and is not of any routine nature.

Official and Non-official Survey: A survey can be conducted by the
government for finding out certain facts for offitias well as
philanthropic purposes. Such survey is called iaffisurvey. Surveys
are also conducted by individuals as well as conegarresearch
organizations with or without the help of the goweent. Such
surveys are called non-official surveys. Needlasssay that the
surveys conducted by the government are more soand
comprehensive than any other survey, due to aviijyabf more
resource and manpower.

Preliminary and Final Surveys: Preliminary survey is the pilot
study to get the first hand knowledge of the urgeeunder study. It
helps the researcher in preparing schedule or iguesire and
organizing the survey on proper lines. Final susvaye made after

the pilot study has been completed.
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Direct or Indirect Survey: Surveys have also been classified as
direct and indirect surveys, i.e., in former casetd can be
guantitatively interpreted whereas in the lattesecahat is not
possible and results are to be concluded out oatladlable data by
some indirect method.

Personal or Postal Survey:A personal survey is one in which the
surveyor himself is required to move about andeotlinformation
personally but on the other hand in the case oftapasurvey,
surveyors get information through post. The methuaige their own
advantages and disadvantages. Whereas in the d¢apersonal
survey the surveyor can also know about the m@wdpérament and
reliability of information supplied by him. He mayot be in a
position to get detailed information for want ah&. The advantage
of detailed and considered opinion being provideddssible only in
the postal survey.

General or Specific Surveys A general survey is conducted for
collecting general information of any populatiomstitution or
phenomena without any hypothesis, while the speditirveys are
conducted for specific problems or for testing Hadidity of some
theory or hypothesis.

Census and Sample SurveyCensus is enquiry which involves a
complete enumeration or a comprehensive countl dfi@ units of
the population. Census survey deals with the iiyatsbn of entire
population. It is a costly and time-consuming pescelnstead of
obtaining data from all the units of the universampling survey is
conducted. In a sample survey only a small parthef universe
which is representative of the whole populationtdken and the
information is collected.
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OBJECTIVES OF SOCIAL SAMPLE SURVEY

The main objective of the social sample surveyislitain accurate
and reliable information about the universe witlmimium of cost, time and
energy and to set out the limits of accuracy ohsestimates.

Social Surveys are conducted with different objéotsiiew. One
such object is that of collecting detailed inforinatabout a social problem
under investigation. C.A. Moser is of the view thairpose of many surveys
is simply to provide someone an information. Thatneone may be a
government wanting to know how much people spendomdl, business
concern interested to find out what detergents lgeape using, a research
institute studying the housing of old age pensisrd so on.

Then another objective can be that with the helpoafal surveys it
can be possible to find out problem of social dismization and social
stratification. It becomes then possible to knowywkociety is not
progressing in spite of certain legal facilitieszaldy provided, e.g., in India a
survey could reveal why the scheduled caste anedsidd tribe candidates
are not forthcoming for the jobs reserved for them government
departments and public sectors undertaking anchs®taus a survey is likely
to help in finding out explanation of a social pberenon with some
confidence and authenticity. Since the investigatorface to face with
respondent, he can get detailed information from ltiiter and collect his
views on the subject under investigation.

Yet another object can be to test hypothesis. Esatvey is
conducted with some hypothesis. Unless there igpathesis, investigator
cannot proceed. Whether that hypothesis is rightrong, sound or unsound
is another problem. That needs testing. After thiorimation has been
collected with the help of survey then it can bid #ahe hypothesis has been
proved or disproved.

PRE-REQUISITE OF A GOOD SURVEYOR
A good surveyor cannot start his wok off hand. Hestrbe clear
about the nature of his enquiry and also with tpetof questionnaire. He

must be clear about the fields and areas of stadyetcovered by him and
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also the scope and nature of his study. He shoeldadpable enough of
delimiting his areas so that the nature of hisystlmes not become too wide.
He must also be mentally prepared to utilize bothmary as well as

secondary sources for his survey. Not only thissheuld not leave data
unutilized and must be prepared to have tabulatetysis of the data which
he has collected, by the survey.

ADVANTAGES OF SOCIAL SURVEYS

Social surveys are really time consuming and atstly and as such

those should be conducted with care and conscidhese however, come to
stay on account of certain advantages namely:

(@)

(b)

(c)

It is with the help of the surveys that it becompessible to study a
problem thoroughly and deeply, in all aspects.sitonly then the
causes of the problem can be studied and it cdolw® out, if the
causes are reasonable and that remedies can beuseta solution
to the problem. Since the problems have been psogdiergnosed, it
is very much hoped that the remedies will provedaffe.

Another advantage is that it is very useful for adstrators and
policy makers. We find that in many states many artgmt
legislative measures were taken as a result ofinfiysd of social
surveys. In fact in many countries working condlitioof the poor,
backward and the exploited could be remedied offgr esurvey
findings were available.

It is with the help of social surveys that the ttesf changes as well
as disorganization in the society can be found asitwe know that
every developing society is witnessing changesolme cases such
changes can be slow, whereas in other cases theybeafast.
Similarly in every society certain factors distwsbciety and causes
disorganization in the society. It is only with thelp of surveys that
such changes, the extent of their gravity and foasewell as
pressures of public opinions can be found out.

(d) Since in a society survey an investigator himselhes in contact

with the people, about whom he wants to know, #msf collected
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are based on the reality of life. The informationllected is
dependable and reliable and has great amount ofairtgr
Accordingly, social surveys are dependable, whihaivirtue of
social sciences.

No social survey can be conducted and it possibbMegss a large
number of people are sent to field. According te thances of
objectivity, bias is reduced to the minimum. Thasbintroduced by
one investigator, can hopefully be negatived bytlaroln this way
social survey method is a method considerably fii@®a subjectivity
and bias.

It is with the help of social surveys that more amale facts come to
light, which were hither to unknown. In every sagig¢here are
certain hidden problems which do not wish theseotme to light or
because these are not known to society. Surveysakdhese facts
and ones these are focused, new theories are edgadwamd in this
way the whole social science community gains.

To Sum Up:

1. Itis one of widely used method and it has univiesipplication.

2.  Social surveys are based on actual observations.

3. Surveys have proved their usefulness in leadingadormulation of
hypothesis.

4. A survey brings the researcher in a position toedmge to face with
the realities of if and see things personally.

5.  Survey method is very useful in testing the vajidit many theories.

6. The survey method avoids the possibility of peroreses.

7. It saves time since data are collected analyzee apaickly.

8.  Above all, sampling errors can be calculated.

DISADVANTAGES OF SOCIAL SURVEY METHOD

The social survey method though so useful as seethd earlier

paragraphs, it is not without its share of limas and problems.
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Firstly it is the problem of resources, bothmiam and economic.
Heavy amounts are needed for getting every suresgucted. It
also involves a lot of manpower in the form of nied investigators,
field workers etc. Further, manpower is also needsd the
administrative level for coordination and technistdff for analysis
and so on.

Then another difficulty is lack of uniformity ithe collection of data.
When so many persons are on the field, obviousth eae will give
his own interpretation to the terms used in theadatllection
schedule and when there is no uniformity there dsind to be
variance. Thus, there is room for individual bial a&liminating it
becomes an difficult task later on.

Survey method of research is time consuming.

In spite of good planning it is a matter of coon knowledge that
when large scale surveys are taken up many unpatia difficulties
creep in sometimes these problems may be easilyedoand
sometimes these become really serious and therceseark suffers.
Data collected with the help of survey methodn cbhecome
dependable and reliable only when two basic canditare met. One
is that the investigators who are given the respditg of collecting
data should be trained and they should be personglo integrity,
and responsibility. On the other another pre-postiould be
prepared to cooperate and come out with correctrimdtion. Both
these are really great hurdles. It is difficultfiod out trained and
willing field investigators because usually theastigators go to the
field for the sake of earning bread and not witle thense of
involvement. Similarly in large surveys it is nobgsible to have
willing respondents. May be that a substantial getage of people
are forthcoming to cooperate with the researchdryast majority is
not research conscious and as such not or lessle dxercise and
extent of reliability becomes uncertain.
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Still another difficulty is that either the ndts are to be generalized
or localized. If survey of a particular local arisaconducted then
obviously the results obtained will be applicabbethat particular
area.. On the other hand, when survey is spreadiést area then the
results become too general and not of much ushidnwvay, in both
cases survey has its own limitations.

Finally, it must be noted that large scale sysv cannot be
undertaken and a way out, is to pick samples fer dtudy. If a
sample survey is not carefully planned and exegutexlinferences
drawn may be inaccurate and misleading. Its resudtg be accurate
and applicable to the whole universe if the santplen is a true
representative of the universe which is a veryidift task. When
sampling method is used then sampling errors anadto creep in.
In all this the defects of sampling method of sbeésearch gets
introduced in the study.

Under this method bias may vitiate the reguit.l. King)

The survey method lacks flexibility.

Survey method is only useful for current perbs and is not suitable
for the problem hat requires the study in thedhnisal retrospect.

Steps of a Social Survey

aOprONE

Selection of a problem
Preliminary study or pilot study
General objective of the study
Specific objectives

Resources and personnel’s.

CASE STUDY METHOD

The methods of scientific social research may Hyola€l divided into

two parts: the statistical methods and the casdysnethods. The statistical
methods are based on large scale collection df,fadtile case study is based
on intensive study of comparatively fewer persortse case study is more
intensive in nature. The field of study is compiaedy limited but has more
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of depth in it. It aims at studying everything ab@omething, rather than
something about everything as in the case of tatismethods. It is
concerned with everything that is significant ie thistory or development of
the case. In one sense, the case study methocersi@al study. It delves into
the past, brings the description up to the presedttries to predict the future.
In another, it is a horizontal study, seeking talfout and establish the inter-
relationship between the reference unit and thieafethe social or economic
system. The case study is thus both a longitudindllatitudinal study. It has
a historical approach and its object is to givectupe of the living, throbbing
organism that a social unit is. This calls for ateidisciplinary approach.

DEFINITION

Pauline V. Young "Case study is a method of exploring and
analyzing of life of a social unit be that a persora family, institution,
cultural group or even entire community." It iscemprehensive study of a
social unit a person, a group, a social institytedistrict or a community."

F.L. Whitney: "Case study is a complete analysis and reporef t
status of an individual subject with respect asla to specific phases of his
total personality.”

Goode and Hatt: "Case study is a way of organizing social data so
as to preserve the unitary character of the soaij¢ct being studied.
Expressed somewhat differently it is an approacithvhiews any social unit
as a whole."

Yang Hsin Pao: "Case study method may be defined as small
inclusive and intensive study of an individual ihigh investigator brings to
bear all his skills and methods or as a systemgaithering of enough
information about a person to permit one to undexsthow he or she
functions as unit of society."

H. Odum: "The case study method is a technique by which
individual factor whether it be an institution arsj an episode in the life of
an individual or group is analyzed in its relatibipsto any other in the
group.”
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Case study method is concerned with everythingishsignificant in

the history or development of the case. The purmse understand the life
cycle or an important part of the life cycle ofiadividual unit.

With the above definitions, we can deduce the uihg

characteristics of case study method:

(@)

(b)

(c)
(d)
(e)
(f)

Unit of study may be an individual, a famién institution a culture
group or an entire community. It may also be arirabsthing like a
set of relationship or processes, viz,, family isrisadjustment
disease, etc., therefore, it is clear that a wiaéety of unit may be
selected for the purpose of study and the sizkeotihit may be fairly
large to cover an entire nation or a community.H=ait is taken as
a whole.

Case study aims at deep and detailed studyeofimit. According to
Goode and Hatt, it is an approach which views awjas unit as a
whole. This is where the case study differs fundaally from the
statistical method. In case of Statistical methagstake a certain
aspect of the problem and collect material aboutag if each
individual set of behaviour were complete in itssiid separate from
the life of the person as a whole.

The selected unit is studied intensively.

The approach happens to be qualitative andumntitative.

It is made to know the mutual inter-relatiopsbf causal factors.

In the case of Case Study, the life of the vidlial or family is
indivisible whole and we cannot arrive at the reath behind any
behaviour unless we have studied the life as aevimchll its aspects.
The case method connects the thoughts and atteéonk¢ep together
units and their characteristics which are relevianthe scientific
problem being investigated. The Unit is taken gsagentative of a
group and only those aspects of his life are studied that are
relevant to the problem under study which are inf@anity with his
status as a representative unit of society or group
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(9) The characteristics of a good case study imclad adequate data
which is valid, continuous, carefully synthesizednfidential which
should be useful for fellowship. An adequate cas¢oty clarifies
epistemological relationship, resolves controvérnsants, uncovers
illogical thinking and misinformation and aids inet differentiation
between functional and organic complaints.

DISTINCTION BETWEEN CASE STUDY METHOD AND
STATISTICAL METHOD

"Statistical technique depends upon the reductiéndata to
guantitative terms in order to yield totals, avesgnd correlations; the case
study technique seeks data in terms of processehwior the most part,
cannot be stated numerically. The statisticianctgleertain specific factors
involved in social institutions and manipulatesntheo as to discover the
relation between the several variables. The casdest examines single
situation, persons, groups, institutions as complegles in order to identify
types and process." (Pauline Young)

HISTORY OF CASE STUDY METHOD

Case study had its beginning in the middle of tB&h IC, Charles
Booth, the author of "Life and Labour of the Peopilé.ondon”, adopted the
basic methods of case study - participant obsemvatiinterview,
guestionnaire and the use of the secondary dagdri€k Le Play of France
was his French counterpart. They were followed bwiRree, Dr. Bowley in
England, Paul Kellog (Pittsburg Survey) and Jacol{How the Other Half
Live, 1890) in the U.S.A. who developed this methabhder-developed
countries too resorted to case study method inraespheres of social and
economic activities. One of the earlier case ssidre India was Gilbert
Slater's "Some South Indian Villages". The Rese®rdgramme Committee
of the Planning Commission sponsored a large numbease studies in the
1950s, e.g., Economic Survey of Chennai City, Beg@arveys in
Hyderabad, Prostitution in Mumbai and Industrials€&5tudies in Tamil
Nadu State.
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Following are théasic assumptionainderlying Case Study:

(@)

(b)
(c)
(d)

(€)

(f)
(9)

Totality of the being: The first fundamental assumption of the case
study is that of a unit is indivisible whole andnpat be studied
piecemeal and in fragments. In order to study thleakiour of an
individual at any particular time it is not enoughstudy his situation
at the particular time alone. We must have his whifd history, his
background before we can really explain his behaviat the
particular time. It is because of this basic asdionp, that the unit
has to be studied in its wholeness.

The unit selected is the representative ofjtioep.

Uniformity in the basic human nature.

Underlying unity: In the face of apparent diversity among different
units there is an underlying units. A particulaitinas its uniqueness
but it is not different from other units in all pects. It is also
representative of a group and can be studied gpearaither than a
pure individual. This underlying unity makes it pide for us to
apply the inference drawn from the unit or groupoits to the group
as a whole. It is because of this assumption tiiatysof a particular
unit has any fruitful application in the predictiamd control of the
social phenomena.

Complexity of social phenomenaSocial phenomenon is not only a
total whole it is very complex also. A greater paftman's life is
subjective unknown and incapable of observatior Uiderstanding
of human nature and his action requires much deppye and a
keen insight. A sympathetic study of a human behavis possible
only through case study.

The assumption of studying the natural histofiyhe unit concerned.
Influence of time: Social phenomena are influenced by time also. In
order to find out the real motives behind any actise have to study
the problem in its historical perspective. Witholk knowledge of
past history, the study would remain incomplete amlld yield
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results that would be untrue. It is because of ithfisience of time
that under case study we examine the unit ovecfulle of time.

SOURCE OF CASE DATA
The sources of case data may be divided into twis:pa

(i)
(ii)
(i)

(ii)

Personal Documents

Life History.

Personal Documents:Most of the people keep diaries, write their
autobiographies or memories. These personal dodsrneentain the
description of the remarkable events of the liféh&f narrator as well
as his reaction towards them. They may also corkerdescription
of even those events in which he has played hisopdy as a witness
of a distant spectator. These documents are saifliag records
which intentionally or unintentionally yield direcinformation
regarding the structure, dynamics and functionihgushor's mental
life. These personal documents, although suffibjestibjective in
nature are nevertheless highly important for daeisearch. Diaries
are mostly written for self satisfaction and theteris not likely to
distort facts deliberately. Such document's mawbgen for general
purpose and later on used by the researcher. Aiagotd Pauline
Young, 'Personal documents represent continuityexperience
which helps to illuminate the writer's personal®pcial relations and
philosophy of life often expressed in objectivelitgaor subjective
appreciation'. They are very helpful in studying tber- sonality of
the writer and his reactions to different circumsts of life.

Life History: Life History is the study of various events of
respondent's life together and it finds their sogiignificance. It is in
this way that life history differs from the purestorical narrative of
facts. While the pure narrative aims narrating thets only, life
history aims at revealing the meaning and sigaifce of those
events in the text of motivating factors of sociéé. It is the
combination of facts and inference. Life Historytalas generally

gathered through prolonged interviews with the oesient's use of
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any written material available about his life ahé tanalysis of the
facts so collected in order to draw a valid gerieaibn from them.

Besides the above two methods, various other meth@d also be
adopted. According to Pauline Young, the other awghmay include from
simple verification methods like periodical confeces, dramatic
productions, observation and post experimental niges, to more
complicated processes like experimental studiesyide range of test
including hypnotic tests, test of ability, test aksthetic appreciation,
emotional conditioning, social reaction to frusoaf imagination,
productivity, psychological insight etc.

Steps Involved in Case Study
(i)  Selection of cases and identification of situations
(i)  Collection and recording of data.
(iif) Interpretation of data.
(iv) Report writing.

IMPORTANCE OF CASE STUDY

(i) Case Study helps in formulating valid hypothesisheW various
cases are thoroughly studied and carefully analyttezl researcher
can arrive at various generalizations, which maydeeeloped into
useful hypothesis.

(i) Case Study is useful in framing questionnaire, dalee or other
forms. If a questionnaire is drafted after case study, car
know the peculiarities of the group as well asvidiial units,
the type of response likely to be available.

(i) Case Study is helpful in stratification of the s&mpBy
studying the individual units thoroughly we can poém in
definite classes or types.

(iv) Through Case Study it is possible to locate cd3esgiant cases
are those units that behave against the proposecttssis. A
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general tendency is to ignore them, but for sdienéinalysis

they are very important.

The Case Study enlarges the range of personal ierperof

the researcher. In Statistical methods, generafigreow range
of topic is selected and the researcher's knowleltymited to

the particular aspect only. In case study, the ehahge of
subject's life is studied and the range of knowgedgnaturally
enlarged. The researcher gets an intimate knowlefigeany

other aspects.

The Case Study helps to find the significance ef ridcorded
data within the individual and later on within th&e of the

classes of individuals. The researcher comes iotdact with

different classes of people. He watches theirdiid hears their
experiences.

(vii) It produces new ideas and fresh suggestions
(viii) It helps in formulating a sound hypothesis

(ix)

It may also help in exploring new areas of research

LIMITATION OF CASE STUDY METHOD
Case study method has also subject to certaicisnts:

(i)

(ii)

Overconfidence of the researcherin the case of Statistical studies,
the researcher knows his limitations. He knowsyfuléll that he has
studied only one aspect of the problem and whilecg@eding his
research, he would be very cautious, In the caseaske study, the
researcher studies each unit in its complete dimeas The
researcher begins to feel as if he knows everytAbwyt the unit and
needs no further enlightenment about it. Practidgals not so.
Unsystematic: The Case method is Unsystematic. No controls are
exercised upon the informant or the researcher.dBlt@ collected in
this way is generally incapable of verification ahé generalization
drawn from it are also not veiy accurate.
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(iii) This method is generalized:Generalizations are drawn from few
cases. What the researcher thinks to be the contradrof human
nature may be personal peculiarity of the subjeut, &herefore,
applicable to particular person only.

(iv) Error may creep in due to inaccurate observation: Due to
inaccurate observation, there is scope for eriidiere may be errors
in reporting, failure of the memory, it describedav is more
imaginary than real.

(v) Too costly affair: For the Case study too much of time and money
should be spent.

(vi) Not scientific: The researcher instead of finding some scientific
explanation for a particular phenomena, he triesfibd some
common sense explanation which is purely basedwition. Such
things could not be relied upon.

(vi) Case study does not provide universal, impeat and common
aspects of a phenomenon.

(viii)  The case study method is not in itself aestific method at all, but
merely a first step in scientific procedure becaitise qualitative in
character and is not very useful for quantitativelies.

EXPERIMENTAL METHOD

Experimental research examines what will happen nwbertain
variables are carefully controlled or manipulatéiddexamines cause and
effect relationship, e.g., comparison of outputisen the uses of traditional
and HYV seeds of paddy; behaviour of radio listerend others regarding
family planning practices. Experiment has beenndgghas the sole basis of
scientific method for fairly long time and it was ahis basis that social
sciences were denied the place of science. Theofighis method has
primarily been made in the physical sciences wheeesubject matter can be
given the laboratory treatment under controlleddtmoms.

Experimental method which for a fairly long timemaned the
exclusive domain of the physical scientists, isdgedly finding favour with

social sciences as well. This has been made pessiplthe scientific
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equipment that has been made available to thelssdi@ntists, and also
refinements in the tools of analysis through resess in the methodology.

DEFINITIONS

V.H. Bedkar: "Experimental method implies a controlled
observation of a succession of events. The aimoisdarch for causal
connection.”

Jahoda and Others: "Social experiment is a method of testing
hypothesis."

E. Greenwood: "An experiment is the proof of a hypothesis which
seeks to hook up two factors into a casual relatignthrough the study of
contrasting situations which have been controlleclbfactor except the one
of interest, the latter being either the hypottaticase or the hypothetical
effect.”

Festinger: "The essence of an experiment may be described
observing the effect on a department variable ef thanipulation or an
independent variable."

"The basic factor in case of experimental methotthéscontrol over
the subject of study and manipulation of the indeleat variable to study its
effect upon the dependent variables."

"In the narrowest sense only pure laboratory expanis are to be
included in the category of experiments, as theeewpenter exercises
absolute control over the subject and is in a @rsib introduce stimulus in
the varying degree while keeping other variablblsta

The process of examining the truth of a statistigglothesis, relating
to some research problem is known as an experintart.example, the
researcher can conduct an experiment to examinasifelness of a certain
newly developed drug. There are two types of erpemts namely absolute
experiment and comparative experiment. If the mebes wants to determine
the impact of the fertilizer on the yield of a cropis a case of absolute
experiment. But if the researcher wants to detegntime impact of one
fertilizer as compared to the impact of some otfestilizer, then the

experiment is termed as comparative experimentegearch in which the
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independent variable is manipulated is termed "ewpntal hypothesis-
testing research."

TYPES OF EXPERIMENTS

Social experiments may be divided into variouss#asaccording to
the type of setting nature and extent of contral te technique adopted for
manipulating the variable.
Five types of Experiments have been suggested bgr@mood:

() Trial and error experiment: Under this method the researcher
does not prepare a structured plan of study. H@apeea
hypothesis and tries to test it on actual sociahddmns
wherever they may be found. As the study is notdiyg
planned his technique will undergo a constant nicatibns in
the light of experience. For example he may starstudies on
a small group; but later on finding that it was witeble may
enlarge it or change it altogether. This type giegiment may
not be called scientific and it is a waste of time.

(i)  Controlled observational study: This includes observation of
the phenomena under controlled conditions andatn®st like
laboratory type experiment. Under this method mdtis is
provided to the subject and changes are observéiddoout
the casual effect of the stimulus.

(i)  Natural experiment: This is also called as Field Experiment.
The Experiment is conducted in the natural settg, it is
different from the field of study or field obseriat. In the
case of field experiment, we try to manipulate ittdependent
variable while in the case of field study. We siynpbserve the

phenomena taking place without any kind of manijpora
Abraham Kaplan narrates the following types of expents:
(a) Methodological,
(b) Pilot study,
(¢) Heuristic,

(d) Factfinding,
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(e) Boundary (designed to fix the range of applicatain
laws),

(f)  Simulation (experiments on model),

(g0 Nomological (aimed at establishing a law, proving o
disproving some hypotheses),

(h) Theoretical, and

(i)  MNlustrative.

(iv) Ex-ante and Ex-post-facto technique (Before and adt
approach)/ Evaluation study: This is a method that helps to
carry the ceteris paribus assumption of the alisteience to
the field investigation in applied economics. Fostance, in
the Benefit-Cost Evaluation of the Cauveiy MettuojEct, the
object was to estimate the benefit accruing frormgation.
There are two ways of doing it.

Before and after approach is possible if there igmch-mark study
of the command area before waters were releasesb, I current survey
conducted in the area after a period of yearsfuillish data for comparison.
The difference between the agricultural inputsl autput, and other
incomes at both the points of time will give anireste of the benefits, with
due adjustment to changes in prices. This is adlect ex-ante and ex-post
approach. This is not quite a satisfactory techesgsince in the intervening
period, various forces could have come into openatind other things would
not have remained equal. It is not possible toutate the impact of these
extraneous forces. The technique is used to stuelywarying influence of
two identical factors. Suppose it is proposed talgtthe influence of Tamil
and English education upon future adjustable i Nfe shall take an equal
number of students in each group keeping in mirad thher variables like
age, status, intelligence etc., should be matchdmbih cases. After about 15
years, we shall try to locate those persons anti@&ehey are placed in life.
The difference between the two may be attributethéonature of education
received.
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(v) Laboratory experiment: Festinger defines: Laboratory
experiment 'as one in which the investigator creatsituation
with the exact conditions he wants to have and Imckv he
controls some manipulated variables.' Laboratoseaech is
meant for small group study of random behaviourciwhnakes
use of audio-visual recording devices, use of olzdiem, etc.

The major difference between field experiment aadbotatory

experiment is that of the nature of setting andrelegf control. A field
experiment is studied in the natural setting witinteol over independent
variables, for a laboratory experiment the setigartificially created. For,
example, if we make an experiment with the collsgelents in the college
itself it would be field experiment, but if we cteaa small class room and
experiment upon it, it will be laboratory experimhenn a laboratory
experiment, the phenomena is artificially creatad & naturally subject to
greater control and manipulation.

DIFFICULTIES OF SOCIAL EXPERIMENTS

Following are the various difficulties that the exmenter has to

face in conducting an experiment:

(i)

(ii)

Difficulties in setting: The major difficulty in the case of social
experiment is in finding out proper setting. In ttese of laboratory
experiment, the setting has to be created anditiglways possible.
There are many social phenomena which cannot betezh@n the
laboratory under created conditions. Even whereeitperiment has
to be conducted in the natural setting there isptioblem of finding
out the place where the phenomena is found inseffiy pure form
to follow observation.

Difficulties of co-operation: Human beings who form the subject
matter of social experiment are not so easy to aripnlated. They
work according to their free will and their wilinco-operation with
the experiment is necessary. There is a conditioiclwis not always
present and lack of interest makes active co-ojperatifficult. At

times even when co-operation is forthcoming frore group, it may
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not be available from the other group, particulavtyen two groups

are opposed to each other. Even when the co-opeiliatavailable it

may not be unqualified.

(iii) Difficult of control: For successful experiment it is necessary that all
other causative factors except the one under studlst be strictly
unchanged and the particular variable may be \d@dragradually.
This is very difficult. The difficulty is mainly eated by complexity
of social phenomena, its dynamic nature and ind#grece of human
behvaiour.

The social phenomenon has a tendency to move skycutais not
static and therefore, very difficult to controlidtalso affected by a number of
outside conditions and it is not possible eithecdatrol them or to insulate
the experimental group entirely from the outsidduence. For example,
production in the factory may be affected not oty the conditions
prevailing inside the factory but also general eroic and political
conditions in the country, which are impossibledntrol especially when the
experiment has to be conducted for a long timeepeddence of human
action is another difficulty of control. The vermdwledge of the fact that a
person is being watched sometimes leads him toveedtanormally.

VALIDITY OF RESULTS

Now the question before us is whether the resutitaioed are
practical or whether they are purely hypotheti¢@le main argument against
experimental method in this regard is that chanfés application are rather
very dim. The degree of manipulation of independerfable presupposes
that the unit of study must be a small and the expat must be confined
over a short period to avoid the influence of camfding factors. Suppose an
experiment is conducted upon a small group of labod it is known that the
greater the degree of freedom of work the betténég output. This result is
true of the particular group and unless the grasgfiis representative, the
formula cannot be applied with certainty everywhere

Human behaviour is not governed by particular caugeby total

situation as a whole. Therefore, we cannot predditt certainty that freedom
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of work will increase output in a given quantityhél uncertainty of practical
application at times leads to grave doubts abautvdiidity of experimental
method. Once we have known with certainty the eféédifferent causative
factors separately and conjunction with other fes;teve shall be in a position
to predict the results fairly and accurately.

ADVANTAGES OF EXPERIMENTAL METHOD

(i)

(ii)

(iif)

(iv)

It determines cause and effect relationship:The Experimental
Method permits the determination of cause and effelationship
more clearly than any other methods. For examp&can say that
higher wages and higher output go together, butcesmenot say
whether higher wages have caused higher outputice wersa:
Unless the causes and effect are clearly locatésl niot possible to
control the phenomena which is the primary prattatgective of
any research.

It is more precise and accurateCompared to any other method, the
Experimental method is precise and accurate. Siheevariable
under- study is manipulated leaving others unchéawge can locate
with, precision the effect of varying degree ofrsilus. For example,
we can find out precisely the effect of varying aegof freedom of
work upon output. A complete freedom of work masulein the fall
in production rather than a rise in it. By knowihg effect of varying
degree of freedom we can fix up norms of the degifefeedom
when the production is highest.

Experimental method is the best for testing hypothas: Casual
observation may help in the formulation of a hysik but it is only
through experimental method that it can be tested werified.
Testing of hypothesis requires a study of relatigm under varied
conditions which is possible only under experiraéntethod.
Universally acclaimed as scientific methodits use in social setup
has been limited only because of the difficultiessented by social
phenomena and out of lack of knowledge of it rathan due to any

defect in the system itself. As our knowledge bk tsocial
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phenomena increases, we shall be in a positionakenmcreasing
use of experimental method.

INFORMATION SYSTEM RESEARCH (ISR)

Europe and America have played a major role intistarthe
Information System and Research. In Europe andUtKe in particular, we
an point to the mid-1980s, when academicians likei@® Avison and Guy
Fitzgerald from the department of computer sciemr®l management,
respectively, pondered over the nature of inforamasystem, which at the
time was in essence applied computing or data psiog. By the mid-1960s,
the scope of applied computing in organizations waganded to
management levels, and this introduced the conoeplIS (Davis, 1999).
The IS Journal within the decade ending 2001 hadest accepting papers
based on case studies, action research, hermeseatitical thinking,
agency theory, speech - act - theory, postmodetimesiry, grounded theory,
feminist theory, personal construct theory and phmmnological research
(Avision et al. 2001, p. 14).

ACTION RESEARCH

This is a recent classification. This type of reskais conducted
through direct action. The actual study may corsfiss number of phases -
base-line survey, systematic action, periodicaless®went, etc. A good
example of action research is a study of test etanfg. Even in the case of
industrial products, machinery and consumer desalthe action research
method is used, when, instead of distributinggheduct, demonstration is
made as a part of action research. It is researolgh launching of a direct
action with the objective of obtaining workable wns to the given
problems. Prediction form of hypothesis
is more useful in action research studies.
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Fig. 3.1: Process involved in active research

BUSINESS GAME

It is a more improved version of the role playedyaime is played in
different situations, each situation covering atipalar operating and a
strategic decision. For example, the participargésdavided into groups, each
group representing an independent firm in the sachestry. The participants
are exposed to a number of strategic and operatittisions, covering all
the functional areas. At the end of all the situadi the group that shows the
best performance is adjudged the best decision4imake

EVALUATION RESEARCH

Evaluation aims at determining the effects of thperation of a
specified variable in quantitative terms. It is Boquct of developmental
programming which has been adopted on a very lacgde in the recent
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years. It is primarily directed to evaluate the fpemance of the
developmental projects and other economic prograsmiiat have already
been implemented. Evaluation is held to mean congmsive concept of
measurement and it is because of this definitiorwaluation that project
evaluation has become frequent in the recent y&aes cost-benefit analysis
and the evaluation of the various planning and ldgveent projects belong
to this category. While carrying out the evaluatiesearch a researcher can
scientifically look into the performance of the ja in relation to the
objective that has been laid out and in line with processes that had been
recommended for its implementation.

Types of Evaluation Research:
()  Concurrent Evaluation
(i)  Periodic or Phasic Evaluation
(i)  Terminal Evaluation
(iv) Field Evaluation.

® Concurrent Evaluation: It is a continuing process of an inspection
of the project that has been launched. Evaluatoms @n side by side
with the implementation of a project. This typere$earch not only
evaluates the performance but also stimulatesdtgiwves direction
and control as and when possible.

(i) Periodic/Phasic Evaluation: It takes place at different stages
(phases) of performance of the project. If, forregke, a project has
been launched in three different stages, in buildip an institutional
complex, evaluation is conducted at the complatiosach stipulated
stage of the project. It enables us to evaluatgémrmance of the
completed stage and make adjustments in the sulisespages after
keeping in view the failures and success of theipus stage.

(iii) Terminal Evaluation: It is the evaluation of the final stage of the
project. Here, an overall assessment is made th@edest a project
has served the objectives for which it was launched

(iv) Field Evaluation: The following are the types of Field Evaluation

Research.
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Case study and life history

e Mass Observation/ Participant observation / Norigaant

observation

e Personal Interview

o Group Interview

e Questionnaire etc.

In this type of evaluation, tape recorders, phapbic techniques,
attitude scales, sociometric scales, etc., are. used

CANONICAL CORRELATION (A CHARACTERISTIC ROQOT)

A canonical correlation is a form of correlatiodateng two set of
variables. It is the correlation of two canonic#té€nt) variables, one
represents a set of independent variables, ther athset of dependent
variables. Each set may be considered a laterdblarbased on measured
indicator variables in its set. The maximum numbfecanonical correlation
between two sets of variables is the number ofalsées in the smaller set.
The canonical correlation is optimized such that tmear correlation
between the two latent variables is maximized. Mldtregression is used for
many-to-one relationships, canonical correlatiorused for many-to-many
relationships. Analogous with ordinary correlatiocgnonical correlation
squared is the percent of variance in the depensienexplained by the
independent set of variables along a given dimen@ilbere may be more
than one). The purpose of canonical correlatioto isxplain the relation of
the two sets of variables, not to model the indimidvariables. For each
canonical variety we can also assess how strong$y related to measured
variables in its own set, or the set for the otb@nonical variate. Wilks's
lambda is commonly used to test the significanceasfonical correlation.
Canonical correlation finds the linear combinatadrvariables that produces
the largest correlation with the second set of aldes. This linear
combination, or 'root', is extracted and the pregéesepeated for the residual
data, with the constraint that the second lineantgoation of variables must
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not correlate with the first one. The process {geated until a successive
linear combination is no longer significant.

Canonical correlation is a member of the multipnegral linear
hypothesis family and shares many of the assungptidmultiple regression
such as linearity of relationships, homoscedagticfsame level of
relationship for the full range of the data), intdr or near-interval data
untruncated variables, proper specification of tnedel, lack of high
multicollinearity, and multivariate normality forupposes of hypothesis
testing. It also shares with factor analysis thednt impute label; for the
canonical variables based on structure correlatiwhgh function as a form
of canonical factor loading; researchers may walpute different labels
based on the sanme data.

CONCEPTS OF CANONICAL CORRELATION

) Eigen values: The eigenvalues as computed by SPSS are
approximately equal to the canonical correlatioruaggd. They
reflect the proportion of variance explained by heamanonical
correlation relating two sets of variables, whbaré is more than
one extracted canonical correlation. There isegenvalue for each
canonical correlation. There will be as many eigelues as there are
canonical correlations (roots), and each successgen value will
be smaller than the last since each successivewitiotxplain less
and less of the data.

(i) Canonical variable or variate: It is a linear combination of a set of
original variables in which the within-set corrétet has been
controlled

(iii) Canonical coefficient (canonical function coefficiet or canonical
weight): It is the standardized weights in the linear equmtof
variables which creates the canonical variablegs lised to assess
the relative importance of individual variables’nt@hbutions to a
given canonical correlation. There will be one acdoal coefficient
for each original variable in each of the two sdtgariables, for each

canonical correlation. Thus for the dependent iahere are five
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variables and there are three canonical correlatffimctions), there
will be 15 canonical coefficients in three setdiwé coefficients.

(iv) Canonical factor loadings (structure correlation cefficients):A
structure correlation is the correlation of a cacanvariable with an
original variable in its set. It is the correlatioh canonical variable
scores for a given canonical variable with the déadized scores of
an original input variable.

MODELLING RESEARCH
A model is an abstraction of reality. Many of ttealrlife problems
of business situations can be formulated as models.

TYPES OF MODELLING RESEARCH

® Symbolic Model: It is a representation of the performance measure
of the system of interest in terms of its variablEsis means that the
attributes of a system are related by an equailegression equation
is an example of symbolic model.

(i) Mathematical Model: It is mainly operations research model which
is aimed to solve complex real-life problems agsin the direction
and management of large systems of men, materasey, and
machines in business, industry. And governmenmnesexamples of
this model are transportation model, assignment emotinear
programming model, separable programming model.eritory
model, chance constrained programming model, repiaat model,
parametric programming model, quadratic programnniaglel, goal
programming model, etc. In this mathematical modeé& can do any
one of the following types of research:

(a) Use of any one or a combination of existing matherah
models to obtain the results of a complex problem.

(b) Development of improved method for each of the maudtical
modeling techniques.
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Conclusive Researchit tests the hypothesis of a research problem
formulated by exploratory research and draws defirdgonclusion for
implementation. It is classified into descriptivesearch and experimental
research.

BRANCH AND BOUND METHOD OF ENUMERATION

It is a curtailed enumeration method. In this mdthbte creation of
certain sub-problems will be curtailed by the usafja strong lower bound
in the case of minimization problem or a strongerppund in the case of
maximization problem.

The branch and bound method employs any one ofdit@ving
approaches for branching to create sub-problemsDépth first search
method and (ii) Breath first search method.

The first method stated above requires less mespmage to store the
sub-problems. In the second method, one can fiedsthution quickly in
comparison with the first method but it requiresdbmemory space to store
the sub-problems.

The branching procedure removes the original probéth a set of
new sub-problems that are: (i) smaller problems tthee original problem,
(i) partially solved version of the original praph, and (iii)) Mutually
exclusive and collectively exhaustive sub-probleiihe original problem.

The branch and bound method should be appliedlyosomall size or
moderate size problems. The usage of more and siooager bound can
enhance the size of the problem that can be salgith the branch and
bound method.

HEURISTICS

Any method which is used to solve a combinatori@bjem near-
optimally in finite time is called heuristic. A hestic can also give the
optimal solution on some trials. In general, a rodtis called heuristic until
there is a proof that it will give an optimal sadut for all the problems and
for all trials on each problem. When the numbesuf-problems of a given
combinatorial problem grows exponentially with respto its problem size,
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it will be difficult to solve any combinatorial potem optimally using exact
algorithms, like, census enumeration method, bramthbound method etc.,
If one can solve a combinatorial problem optimafinite time using some
method, then similar method can be extended teesalvother combinatorial
problems in literature. However, it is impossible solve all the

combinatorial problems in literature optimally innife time. But the

practitioners need to solve such problems in fitilge to carry out their

businesses. Hence, they prefer to solve the cornabpiab problems near-
optimally in finite time using some suitable method

SIMULATION

Simulation is an experiment conducted on a modsbaife system of
interest. Consider an example of the queuing systermely the reservation
system of a transport corporation. The elementhefsystem are booking
counters (servers) and waiting customers (que@=)erally, the arrival rate
of the customers follows Poisson distribution ahne services time follows
exponential distribution. If the reservation systeas the above combination
of distribution, then the queueing model can bedusefind the standard
results.

Types of simulation: (i) Identity simulation (observing the
behaviour of the real world under as many operati@onfigurations as
possible to get an insight into system behavio(i), Quasi-identity
simulation (aspecs of the real-world system aresgreed while some
elements whose presence would make the identitylaiiron impossible are
excluded, e.g., simulation of an air attack ovecaantry by its enemy
aircraft), (iif) Laboratory simulation (transact®mwill be carried out over a
specified period and then the operating performaridfie business will be
reviewed), and (iv) Computer simulation (we remgveople from the
laboratory simulation with a well-designed computagic and retain other
aspects).
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Some of the systems on which the simulation expartntan be

carried out are:

Simulation of portfolio mix

Simulation of labour turnover

Simulation of labour absenteeism

Simulation of customers' waiting at bank countécs e
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CHAPTER 4
RESEARCH DESIGN

MEANING OF RESEARCH DESIGN

A plan of action prepared by a research scholarhierstudy is
known as research design. Research design is toegimal structure within
which research is conducted; it constitutes the lgtint for the collection,
measurement and analysis of data. It is the plaactare and strategy of
investigation conceived so as to obtain answersesearch questions and
control variance. "Research design is a catalodubeovarious phases and
facts relating to the formulation of a researcloeffit is an arrangement of
the essential conditions for collection and analysi data in a manner that
aims to combine relevance to the research purpode @conomy in
procedure (Claire Selltiz). Decision regarding wheshere, how much, by
what means, concerning an inquiry or a researdlystonstitute a research
design. It is a research strategy, An arrangemieasdmditions for collection
and analysis of data in a manner that aims to coenbelevance to the
research papers with economy in procedure. It ¢ates the blue print for
the collection and analysis of data in a mannet tiens to combine
relevance to the research papers with economyoiceplure. It constitutes the
blue print for the collection, measurement and ymisl of data. It is a
tentative plan which undergoes many changes assttidy progresses. It
guides the researcher to progress in the righttite It gives an outline of
the structure and process of the research workoony to Bernard S.
Phillips, research design constitutes the bluepfiot the collection,
measurement and analysis of data.

The research design includes various steps lilkexgah of a research
problem, background to the problem, formulation objective and
hypothesis, conceptual clarity, methodology, surveyf literature,
documentation, data collection, bibliography, tagtiof the hypothesis,
interpretation, presentation and report writing.
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In short, research design should have (a) a clesaersent of the
problem, (b) procedure and technigues to be usedoltecting information,
(c) the population to be studied, and (d) methanl¢ adopted in the
processing and analysis of data.

CHARACTERISTICS OF A GOOD RESEARCH DESIGN

A good research design must not only be appropbatenust yield
results from the research that can be interpreh wibonfidence. Four
characteristics of a good research design areifigehtHowever they cannot
be considered naturally independent of each offteey are free from bias,
free from confounding control of extraneous vamsbland statistical
precision for testing hypothesis.

Free from bias: This means that the data and the statistics cadput
from them do not vary in any systematic exceptxaeeted on the basis of
random fluctuations. The differences that appear loa attributed to the
independent variable under the study. Bias carr enttethe data in a number
of ways, including biased assignment of the indieid to the experimental
method.

Freedom from confounding: A good research design should
eliminate confounding of variables or keeps it tmi@imum so that we can
separate effects and we can interpret results uitbonfusion. Two or more
variables are confounded if their effects cannoségarated. In physics, for
example, if there are trainers instead of one é&raamd if the students trained
in one type of motivation score higher than thokéhe other two types we
will not know whether the higher performance is doeone type or to the
trainer. The effects of trainer and type of moiwmatcannot be separated
because each trainer uses only a single type.

Control of extraneous variables: The control of extraneous
variables means that the influence of independantables outside to the
purposes of the study are minimized, nullified swlated. In other-words the
variance of such variables is in effect reducedetm or near zero. There are
three ways to control extraneous variables. Fiifstpossible eliminate

variable as a variable. For example, if we selety cne sex for an
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experiment then we can be sure that sex cannotbatebuting independent
variable. Here, we lose the power of generalizatieor instance, if we use
only boys in the experiment, we cannot say anythabgut the relation
understudy with girls.

The second method to control extraneous variancehiisugh
randomization. Theoretically randomization is timyanethod of controlling
all possible extraneous variables. This does n@mtkat the groups should
be equal in all possible variables. By chance,giteeips can be unequal but
the probability of their being equal is greater.

The third means of controlling extraneous varialdes to build it
into the design as an independent variable. Fomplg if sex is to be
controlled, then it can be added as another indigrdrvariable.

The fourth way to control extraneous variance isntich subjects.
The basic principle is to split a variable into taromore parts, (example high
and low intelligence) and then randomize withintelewel but care should be
taken on the subjects which are matched. They dhbal related to the
dependent variable.

Statistical precision for testing hypothesis:Another characteristic
of a good a research is that it will provide appiate data with enough
precision to test those hypotheses that requir@ibstal tests. In statistical
sense, precision is increased as random (or emagnce is decreased.

The preparation of the research desigmalepends on the following:

« Time available for research.

« Finance available for the purpose.

« Means of obtaining the information.

« Availability and skills of the researcher and hiaffs

« Explanation of the way in which selected means bfaining
information will be organized along with the reasmgnleading to the
selection.

IMPORTANT ASPECTS OF RESEARCH DESIGN
(i) Clear statement of the research problem.

(i)  Procedures and techniques to be used for gathieforgnation.
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(i) The Population to be studied.
(iv) Methods to be used in processing and analyzing data
The selection of a method and planning of the deBigiime is the

first step in research design. It is a blue-piinis only tentative. However, it
is useful to the extent of laying down a serieguifle to keep one headed in
the right direction. A good research design shaaltisfy the following four
conditions: objectivity, reliability, validity andgeneralizability of the
findings.

NEED FOR RESEARCH DESIGN

Research design is needed because it facilitagesmiooth sailing of
the various research operation, thereby makingarebeas efficient as
possible, yielding maximal information with minimakpenditure of effort,
time and money. Research design stands for adydacring of the methods
to be adopted for collecting the relevant datataedechniques to be used in
their analysis, keeping in view the objective of thesearch mid the
availability of the staff and money. Research desig fact, has a great
bearing on the reliability of the results arrivddaad as such constitutes the
firm foundation of the entire edifice of the resdawork. A research design
helps the researcher to organize his ideas in @ fohereby it will be
possible for him to look for flaws and inadequadreshe absence of such a
course of action, it will be difficult for criticot provide a comprehensive
review of the proposed study.

A good design is often characterized by adjectilies flexible,
appropriate, efficient, economical and so on. Galherthe design which
minimizes bias and maximizes the reliability of tdhata collected and
analyzed is considered a good design. The desigohvgives the smallest
experimental error is supposed to be design. Silpila design which yields
maximal information and gives an opportunity fornsigering different
aspects of a problem is considered most appro@ratefficient design.
Research design pertains to the following decisions

() What is the study about?

(i)  Where is the study being made?
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(i)  What is the type of data required?

(iv) Where can the data be found?

(v) When will the study be carried out?

(vi) What is the period of study?

(vii) What is the sample design?

(viii) What are the techniques of data collection?

(ix) How much material or how many cases will be needed?
(xX) How will the data be analyzed?

(xi) In what style will the report be prepared?

RELATION BETWEEN PROBLEM FORMULATION AND
RESEARCH DESIGN

The research problem or study may be formulatetiffarent forms.
It may be formulated with different purposes. Thatune of the research
design depends on the way in which the probleronsidlated. It may be an
explanatory one or descriptive or an historicallgsia or hypothesis-testing
and accordingly the choice of a research design Ibeaynade in case of a
particular study.

IMPORTANT CONCEPTS/COMPONENTS RELATING TO

RESEARCH DESIGN
Before describing the different research desigrs,will be

appropriate to explain the various concepts radatindesigns so that these

may be better and easily understood.

1. Dependent and independent variablesA concept which can take
on different quantitative values is called a vdsabAs such the
concepts like weight, height, income are all exawspdf variables.
Quantitative phenomena (or the attributes) are glstified on the
basis of the presence or absence of the conceatimlgute(s). If one
variable depends upon or is a consequence of e wariable, it is
termed as dependent variable, and the variableighattecedent to
the dependent variable is termed as an independgeidble. For
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instance, if our heights depend upon age, therhhé&ga dependent
variable and age is an independent variable.

Extraneous variable: Independent variable that are not related to the
purpose of the study but may affect the dependemiale are
termed as extraneous variables. A study must allwayso designed
that the effect upon the dependent variable itoated entirely to the
independent variable (s) and not to some extraneaunsble or
variables.

Control: The technical term 'Control' is used when we design
study minimizing the effects of extraneous indeggrdrariables. In
experimental researches the term 'control' is tsedfer to restrain
experimental conditions.

Confound relationship: When the dependent variable is not free
from the influence of extraneous variable (s) #lationship between
the dependent and independent variable is sai@ tcobfounded by
an extraneous variable (s).

Research hypothesis: When a prediction or a hypothesized
relationship is to be tested by scientific methoitlsis termed as
research hypothesis. The research hypothesis isredlicfive
statement that relates an independent variable tdegendent
variable. Usually, a research hypothesis must aontd least one
independent and one dependent variable. Predigtatements,
which are not to be objectively verified or theat@nship that are
assumed but not to be tested are not termed réskegpothesis.
Experimental and non-experimental, hypothesis - teg
research: When the purpose of research is to test a research
hypothesis, it is termed as hypothesis-testingarese it can be of the
experimental design or of the non-experimentalgltesResearch in
which the independent variable is manipulated igméel
‘experimental hypothesis-testing research’ andeareh in which an
independent variable is not manipulated is calheoh-experimental
hypothesis-testing research.
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7. Experimental and control groups: In an experimental hypothesis
testing research when a group is exposed to usumlitons, it is
termed a 'Control' group but when the group is sgdoto some
novel or special condition, it is termed an expemtal group. It is
possible to design studies which include only expental groups or
studies which include both experimental and corgroups.

8. Treatments: The different conditions under which experimeratadl
control groups are put are usually referred toreatinents. If we
want to determine through an experiment the contiparampact of
three varieties of fertilizers on the yield of wheia that case the
three varieties of fertilizers will be treated bese treatments.

9. Experiment: The process of examining the truth of a statistical
hypothesis, relating to some research problem, nswk as an
experiment. For example, we can conduct an expatimeeexamine
the usefulness of a certain newly developed drugeEments can be
two types viz. absolute experiment and comparatixgeriment. If
we want to determine the impact of a fertilizertba yield of a crop,
it is a case of absolute experiment but if we wantletermine the
impact of one fertilizer as compared to the impafctsome other
fertilizer, our experiment will then be termed asmparative
experiment. Often, we undertake comparative exmg@rimwhen we
talk of designs of experiments.

10. Experimental imit(s): The pre-determined plots or the blocks, where
different treatments are used, are known as expetehunits. Such
experimental units must be selected (defined) eargfully.

DIFFERENT RESEARCH DESIGNS
Different research designs can be conveniently rimst if we
categorize them as:
1. Research design in case of exploratory researdestu
2. Research design in case of Descriptive researdestu
3. Research design in case of Hypothesis testing nadsea

studies.
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4.  Diagnostic type research design.
5.  Experimental type research design.

DESIGN OF EXPLORATORY OR PORMULATIVE STUDIES
The purpose of exploratory studies is to achiews msights into a

phenomenon. The reason for aiming at new insighideas is to formulate a

more precise problem or to develop hypothesisddhér definite research..

As such the research design appropriate for suafiest must be flexible

enough to provide an opportunity for considerindfedént aspects of a

problem under study.

(a) Survey of literature: It means a review of literature in the pertinent
field and in the fields or related social sciendégpothesis stated by
earlier workers may be reviewed and their usefdnesgmy be
evaluated as a bias for further research. It mayg &k considered
whether the already stated hypothesis suggest gputtresis. In this
way the researcher should review and build uponwbek already
done by others.

(b) Experience survey:This is a survey to the people who have had
practical experience in the fields of relative sbcsciences. The
object of such survey is to obtain insight into tredationship
between variables and new ideas relating to theareb problem.
The researcher must prepare an interview schedukbaé systematic
guestioning of informants.

(© Analysis of "insight stimulating” cases: It is a fruitful method for
suggesting hypothesis for research. It is partibukuitable in areas
where there is little experience to serve as aeguithis method
consists of an intensive study in the selectedaitsts of the
phenomenon in which one is interested.

RESEARCH DESIGN IN CASE OF HYPOTHESIS - TESTING
RESEARCH STUDIES
Hypothesis-testing research studies (Generally knovas
experimental studies) are those where the researesis the hypothesis of
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casual relationships between variables. Such studiguire procedures that
will not only reduce bias and increase reliabilibyt will permit drawing
inferences about casualty. Usually experiments rti@strequirement. The
study of experimental deigns has its origin in @gtural research. To day,
the experimental designs are used in resourcesingelto phenomena of
several disciplines.

Professor Fisher has enumerated three principlespErimental designs:

D) The Principle of Replication

2) The Principle of Randomization

3) The Principle of Local Control.

According to the Principle of Replication, the esip®nt should be
repeated more than once. Thus, each treatment pieédpin many
experimental units instead of one. By doing so,stlaistical accuracy of the
experiments is increased, For example, if we aex&mine the two varieties
of rice, we may divide the paddy field into two {gaand grow one variety in
one part and other variety in the other part. Wetban compare the yield of
the two parts and draw conclusion on that basis.iBue were to apply the
principle of Replication to this experiment, thee first divide the field into
several parts, grow variety in half of these pamsl other variety in the
remaining parts. We can then collect the data @tlyof the two varieties and
draw conclusion by comparing the same. The resuttttained will be more
reliable in comparison to the conclusions we draithout applying the
principle of Replication. The entire experiment @aven be repeated several
times for better results.

The principle of Randomization provides protectiorhen we
conduct an experiment, against the effects of eetas factors by
randomization. In other words, this principle iraties that we should design
or plan the experiment in such a way that the tiana caused by extraneous
factors can all be combined under the general hgadf "chance". For
instance, if we grow one variety of rice, say ip first of the half of a field
and the other variety is grown in the other halért, it is just possible that the
soil fertility may be different in the first halhicomparison to the other half.

115



Research Methodology

If this is so, our results would not be realistit.such a situation, we may
assign the variety of rice to be grown in differgatrts of the field on the
basis of some random sampling technique, i.e., @ apply randomization
principle and protect ourselves against the effettthe extraneous factors
(soil fertility differences in the given case). Agch, through the application
of the principle of randomization, we can have dtdveestimate of the
experimental error.

The principle of Local control is another importamtinciple of
experimental design. Under it the extraneous fadtog known source of
variability, is made to vary deliberately over asleva range as necessary and
this needs to be done in such a way that the vltyali causes can be
measured and hence eliminated from the experimeatnanner that we can
perform a two-way analysis of variance, in whick tbtal variability of the
data is divided into three components attributedréatments (varieties of
rice in our case), the extraneous factors (soililifgrin our case), and
experimental error. In other words, according ®phinciple of local control,
we first divide the field into several homogene@asts, known as blocks.
Blocks are the levels at which we hold an extrasdaator fixed, so that we
can measure its contribution to the total variapitif the data by means of
two-way analysis of variance. In brief, through grenciple of local control
we can eliminate the variability due to extranedastor(s) from the
experimental error.

MAJOR STEPS IN PREPARING A RESEARCH DESIGN

1. Title of the Problem: The title of the problem selected by the
research scholar should be brief and precise. Helgimake it clear
on what problem he is concentrating.

2. Review of Earlier Literature: Review of literature on the area of
research is the preliminary step before attemptingan the study. It
is essential to review all the relevant materialrescted, and with the
problem chosen. It is necessary to show that hi& @iffers with the
existing literature. After going through the commat work, one will

get an insight into the problem and thus will béedab formulate a
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correct plan for his future investigation. Accomglito Bedford A.
Fabura, any research study should invariably beepied by survey
of literature for the purpose of getting an insightb the works a
ready conducted.

Sources of Information to be Tapped:The sources of information
to be tapped vary with the interest of the researeimd the type of
his study. The sources are divided into documentamy field
sources. The latter include living persons who haeen in intimate
contact with social conditions and changes ovesrsiderable period
of time. These persons are regarded as personedesoor direct
sources. Documentary sources of information aresethehich are
contained in the published and unpublished docusnergports,
statistics, manuscripts, letters, diaries and soTtese sources are
either primary or secondary. Primary source of imfation include
data gathered at first hand (i.e., the responsibifor their
complication and promulgation remaining under tame authority)
and summaries gathered from primary sources.

Development of Bibliography: As soon as the consultation of
available source is begun, the development of dgdiphy
preferably with annotations should be undertakeachEreference
should appear on a separate card or sheet withdas¢ of the author
first, his initials or given name following and thehe of the
reference, publisher's name and the data of ptiolica

Nature of Study: The next step in formulating research design is to
ascertain the nature of study, whether it is stesisstudy, case study
or a comparative study or an experimental studg combination of
these and other types, should be decided. Sin@anads study is
complex, the specific nature of study should bembsihed early and
precisely.

Objectives of Study:The objectives of the research study should be
complied in clear cut terms. The objectives, ofreeudiffer with the
nature of studies and goals to be attained. Sorasfirnypothesis
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may be formulated and tested. These should belglase clearly
stated and the relationship to previous researclerokear.

Scope of the Study:lt is always better to define and delimit the
scope of the study. Once the scope of the invegimgas fixed, the
researcher will have a definite idea of his study.

Conceptualization of Terms UsedThe research student is required
to make his mind clear by defining the meaningchiéa or wanted to
attach to the different terms used in the study.

Socio-Cultural Context of Study: If the problem under
investigation relates to human beings, then, ithecessary to
ascertain the socio-cultural behaviour patternhs persons. It is
necessary to understand whether the persons adlesiate or even
withdraw from them completely. Unless this is atteed, it is not
possible to draw useful conclusions.

Geographical Areas to be Coveredlt is essential to determine the
geographical area to be covered in connection veiearch study.
Therefore, the physical boundaries of the areaai® specified in
the research design.

Periods of Time to be Covered or Time Dimension dhe Study:

In the case of historical studies, it is necesdarydetermine the
period to be encompassed so that exploration optbkelem will be
made easier and clear. This will help the researthattribute the
conclusion to the particular period in question.

Dimensions of the Study: It is necessary to make certain
assumptions in every study. Wherever these are mhageshould be
stated clearly. Sometimes certain limitations mayehto be imposed
while making the study. The limits of the propodesestigation
should be clearly mentioned in the research desilgiw concepts
should be defined.

The Basis for Selecting the DataThe factors of time and cost are
usually important considerations in social researithis more
economical and efficient to base studies on samaleer than to
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study the universe. Instead of studying every agisich might be
included in an investigation logically, only a shyabrtion is selected
for analysis. From this analysis, useful conclusiamich are equally
applicable to the universe can be drawn. Great isai@ be taken in
drawing the same from the universe. The sample ralsst be of
adequate size to produce reliable results.

Techniques of Study:The next stage in the preparation of a research
design is the determination of suitable technidaesollection of the
necessary data. Here also the techniques thatoamaly used will
differ on the basis of the nature of study. If 8tedy requires close
attention of the researcher, observation methot beilused. If the
subject matter for the study is scattered over dewiarea then
"questionnaire” may used for collecting such infation. If the
subject matter to be collected is spread in a édichiarea, then the
'Schedule and interview' method may be used fdectihg the data.
Sometimes these techniques may be used collectiirelythe
collection of data relating to the study.

Formulation of Hypothesis: It is the starting point of research. It is
considered as an essential instrument in resedatesearcher is
supposed to formulate a clear hypothesis to ineréas value of the
research study. Mr. Guigan suggested the followiitgria to frame
a good hypothesis:

0] It should have logical simplicity.

(i) It must be verifiable.

(iii) It should be expressed in a quantified form.

(iv) It must be an adequate answer to the spggitiblem.

(V) It must be stated in such a way as to allow ke refuted.
Selection of SampleThe investigator has to select a sample from
the population/universe.

The Control of Error: The control of error applies principally to
experimental studies. The experiment has to cdex sthat variables
are operating in a given situation in the labonatdt is usually
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possible to control all variables or source of erkar field studies it
is usually possible to control key variables andaiedomize others.
In both cases the variable and other control nede tdescribed.
Establish the Reliability and Validity of Test Instruments: It is
necessary in empirical studies to establish thHabity and validity
of instruments. It is of crucial importance in taealytical literacy
study too, to evaluate the data collected. Henberet is the
desirability of consulting primary sources rathéant secondary
sources of information.

Chapter Scheme and Report Writing: The preparation of a chapter
outline is the least step in planning the thesssklitation and it is an
useful first step in writing the rough drafts. Sowiethe headings
may need to be changed as the investigator pragre3se final
form is determined by the nature of the study fitssmhd by
conventions. The number of chapters that the staitains and
name of each chapter scheme is the objective of résearch
problem. The chapter arrangement must include nfaiding
prominently in independent chapters. The first ¢hiajfs usually an
introductory one and the last chapter is for timelifigs, conclusions
and suggestions. In between is the body of thearekereport i.e.
dissertation/thesis, which vary according to thelgt

ADVANTAGES OF RESEARCH DESIGN

There are many advantages which arise an accoulné¢ gfreparation

of research design. They are:

(@)
(b)

(c)
(d)
(€)
(f)

Saves a lot of researcher's time.

Directs him to prepare himself for executingrieas activities
systematically.

Enables resource planning procurement in tighe.

Better documentation of the activities while froject is in progress.
Ensure project time schedule.

Instils and builds up confidence in the student
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(9) Provides satisfaction and sense of success tinenbeginning to the
completion of every stage of the project.

EXPERIMENTAL DESIGN
SIMPLE POST-TEST DESIGN

In this design two groups and variables are useé. goup is known
as the experimental group. The other group is obngroup. The
experimental group is exposed to a ‘'treatment'chwvlié the independent
variable. The control group is not exposed to teattment. The dependent
variable is measured for each group.

Suppose we wanted to test the hypothesis thatirtgaimparted to
administrators during their service increased tlefficiency. In the simple
post test design we would randomly assign the stgbjadministrators to a
group that will undergo training and to a groupttlall not. After the
training is over we will measure the efficiencylwth the groups and if we
find any difference between the two groups in éficy then it is attributed
to the effect of training. Here training is indedent variable and efficiency
it dependent variable.

This experimental design can be diagrammaticallpwsh as
following Table 4.1.:

Post-treatment Measurement
of dependent Variable

Experimental group Yes Yes

Control Group No Yes

Random Assignment| Treatment

PRE-TEST AND POST-TEST DESIGN

In this design there is a pre-test of the dependanable before the
experimental treatment is given. This is the majifference between this
design and the previous one.

In the example we used simple post-test designd/aot have any
pretest. But here both the groups are subjected fre-test before the
experimental group is exposed to treatment. Thad gy that the efficiency

of both the groups is measured before trainingiviergto the experimental
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group. After the training is over both the groups post-tested. That is to say
that the efficiency of both the groups is once magaieasured after the
training is over. The design can be diagrammaticalpresented as follows:

Table 4.2: Pre-test and Post-test Design

Random Assignment| Pre-test| Treatment | Post-Test
Experimental Group | Yes Yes Yes
Control Group No No Yes

This design has two more advantages than the sippst-test
design. Firstly, the effect of extraneous factoen doe understood by
measuring the change in the control group. Secondty analysis of
covariance is possible by using the pre-test scémealysis of co-variance is
more effective than a simple difference betweer-fest scores.

The Solomon Four-group Design
This design is a combination of the two equivalgrdaup designs
previously described (the simple post-test desigth #ne pre-test-post-test
design). In this design two experimental groups &l control groups are
used. One group is given the pre-test treatmemt, aapost-test. A second
group is given the treatment, and a post-testnbytre-test. A third group is
given a pre-test and post-test. The design caridggainmatically shown as
follows:
Table 4.3: Test Design

Random Assignment Pre test Treatment Post Test
Experimental Group 1 Yes Yes Yes
Experimental Group 2 No Yes Yes
Experimental Group 3 Yes No Yes
Experimental Group 4 No No Yes

122




Research Methodology

NON-EXPERIMENTAL DESIGN

In these designs only a single group is used amdetsearcher has no
control over the application of the test treatmenindependent variable. A
few important non-experimental designs are desdrifetow:

Pre- and Post-test design involves only one grdlgpcontrol group
is used in this design. The one group that is useagven a pre-test, a test
treatment, and a post-test. It is assumed thatchaypge in the dependent
variable is due to the test treatment. It cannotabeertained whether the
change in the dependent variable was due to theriexgntal factor. Neither
it would be possible to check for pre-test effects.

For example, suppose that we measured the levepotifical
awareness for a group of voters, conducted a atient course in political
matters, re-measured their political awarenesd,level then observed that
the level of political awareness increased. Arejugtified if we concluded
that the orientation in political matters was maimesponsible for the
increase in political awareness level? We will betjustified because we do
not know would have happened if no orientation \gag&n to them. The
increase in the level of political awareness cdudde been result of any
number of factors.

Interrupted Time Series Design

Interrupted Time Series Design is an improvemerer adie pre-test,
post-test design. In this design, the researchtbleshes trends in the
dependent variable by taking measures of the dependriable before and
after the treatment. After establishing trendshgitlinear or cyclical) the
researcher introduces or observes the experimstimulus. A change in
direction of the dependent variable away from tls@algished trend may
indicate that the test stimulus has had an effect.

Cross Sectional Design
In this design measurement of the independent hlariand the
dependent variable are taken at the same poimntnen The measurement of
the independent variable is used to construct epigserimental and quasi-
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control groups that have naturally occurred and riieasurement of the
dependent variable are used to assess the difeeremetween the quasi-
experimental and quasi-control groups.

For example to test the hypothesis that "those keh@ high level of
political awareness participate more in politicalivdty”, we may divide the
universe (people) into groups with varying levelgolitical awareness. We
can have one group with no political awarenessgeg@ntrol group) and the
others (quasi-experimental group) for observatibine political awareness
levels for each of these groups could be measurg@d@ntrasted to assess the
impact of political awareness on their participatio

Panel Study Design

It is a cross-sectional design that introduceselleenent. It involves
taking measurements of the variables of interet@fesearcher on the same
units of analysis at several points in time. Thesumeements of independent
and dependent variables are made at the same Batefor this both the
panel study and the cross-sectional study are a&imilhe researcher has no
control over which subjects are exposed to the xgatal stimulus. In the
example we used for explaining the pre test designfook measurements
only after the orientation in political awarenesaswgiven. But in the panel
study, measurements are taken before and afteoribatation are given.
Thus in the panel study the researcher waits ferdhentation and then
create the experimental and control groups. Thisgdehelps the researcher
reach conclusion with more confidence.

Case Study Design

This involves the observation of one or a few cadesphenomenon.
It is a non experimental design because the rdseahas no control over the
events under investigation.
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CHAPTER §
HYPOTHESIS

MEANING OF HYPOTHESIS

Hypo means less than and 'thesis' means a genkeddlywiew. It is a
supposition the validity of which remains to betées It is an assumption or
proposition whose tenability is to be tested. Cadig hypothesis means a
mere assumption or some supposition to be proveddigproved. A
hypothesis may be formulated in verbal or mathesahtiorm. But for a
researcher, hypothesis is a formal question thanteads to resolve. In this
sense hypothesis may be defined as a propositiant@st of proposition set
forth as an explanation for the observed phenomeAohypothesis is a
statement temporarily accepted as true in the lagjhivhat is, at the time,
known about a phenomenon, and it is employed amsi lfor action in the
search of new truth. A hypothesis is a tentatia¢estent, based on theory or
on a cursory examination of a sample or limited ami@f data. To make the
meaning of hypothesis more clear, let us considerdefinitions of experts
and the way they have understood the meaning déthe

A hypothesis is as tentative answer to a questibrshould be
reasonable, consistent with known facts or thepstded in such a way that
it can be tested and found to be probably truerobgbly false, stated in the
simplest possible terms.

The research hypothesis is a tentative answer tstigun. It is
important that the hypothesis be formulated bettata are gathered for an
unbiased investigation. Additional hypothesis caridymulated after data are
collected provided they are tested on the basiewfdata.

George A. Lundberg: A hypothesis is a tentative generalization, the
validity of which remains to be tested. In its mes¢mentary stage, the
hypothesis may be a mere hunch, guess, imagindaitzewhich becomes the
basic for action or investigation.

William C. Emory: When proposition are formulated or empirically
tested, they are called hypothesis. Propositioescambined of concepts

125



Research Methodology

designated by statements that may be judged trdalse, if they refer to
observable phenomena.

M.H. Gopal: A tentative solution posed on a cursory observatin
known and available data adopted provisionallyxplan certain events and
to guide in the investigation of others. It isfatt, a possible solution to the
problem.

Fred N. Kerlinger: A conjectural statement of the relation between
two or more variables. Hypothesis are always inatatve sentence from
and they relate either generally or specially \@éa to variables.

Goode and Hatt: Define it as a proposition which can be put to test
to determine its validity.

Webster's dictionary defines hypothesis as "a mitippo condition, or
principle which is assumed perhaps without belebirder to draw out its
logical consequences and by this method to testciterd with facts which
are known or may be determined". George A. Lundbefthes hypothesis as
"a tentative generalization, the validity of whidmains to be tested". In its
most elementary stage the hypothesis may be htineHasic for action or
investigation. "It is a proposition”, say Goods athatt, "which can be put to
test to determine its validity". These definitiosisggest that hypothesis is a
conjectural statement of relationship between two noore variables.
However, hypothesis is not theory though it isteslato it. As W.H. George
has put it that theory is an elaborate hypothdsiss an assumption of
proposition whose tenability is to be tested. laisupposition the validity of
which remains to be tested.

A survey of the above viewpoints highlights thetfdmat hypothesis
is a tentative proposition, based on observatiortestain occurrences or
happenings. It stands to be modified or correctadndg the process of
investigation demand, if the facts discovered i@ tourse of investigation
demand it so.
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EXAMPLES OF HYPOTHESIS
To make the student understand better the conckgtypothesis, the
following tentative are given:

(i)

(ii)

(iif)

A person interested in studying the frequernghmaps in case of newly
married women, may formulate his hypothesis likis:the main
reason for frequent death in case of newly mansiechen is the non-
payment of dowry.

Similarly, it was reported once in newspageattabout 500 deaths of
young women occurred due to accidents. A researafter going
through the relevant information may formulate antdéve
hypothesis as the deaths among young women occdurgty 1988
in Delhi are not accidents, in fact they are misdeommitted by
husbands and in- laws.

Leaving side the sociological problems andrning to the
propositions in the areas of commerce and managemenmay
formulate as below.

(&) The main reason for sickness among large scalestnési is
dishonesty and defective financial management bg th
management.

(b) Traditional investment patterns that are prevailamgong the
people in the country are responsible for low @dpit
information.

(c) High taxation rates in India are having adverse aichpon
saving and investment.

(d) Sales growth is directly correlated to the expemditon
advertise-ment.

(e) Imprudent management of working capital has beenldhe
cause for poor or inadequate returns in publicrprites.

(f) Unionism prevailing in certain regions is the mapause for
non-setting up of industries.

(g) Many factories in India are flouting the provisianfsFactories
Act, 1948 and thus liable for legal action.
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(h) Despite the continued government preaching in ogrbi
concen- tration of economic power, it has beenherinicrease,
thus, resulting in the failure of legal and nondkigieasures.

(i) Government's apathy is the root cause for non-dpweént of
small and village industries in India.

() Liberal bank credit was strong reason for inventory
accumulation in Indian enterprises.

(k) Government's industrial policies have been resptmsior
structural retrogression in Indian industry sindd-gixties.

REQUIREMENTS OF A SOUND HYPOTHESIS

(i)

(i)
(iif)

(iv)
v)

A hypothesis should clearly specify the dependadtiadependent
variables. For example, income and prices are tidependent
variables and fertility and area under the crogsthe dependant
variables.

The raisondetre for the relationship should be nuiekr.

The hypothesis should be capable of being testethéyknown
techniques of research.

The hypothesis should be stated briefly and crisplyoiding
verbiage.

It must have the simplest of assumptions and sstatiember of
basic concepts.

FORMULATION OF A WORKING HYPOTHESIS

Going hand in hand with the selection of a resegrcblem is the

formulation of a suitable hypothesis. The mostidift exercise which the
researcher is required to undergo in the reseatility is the formulation of
hypothesis. Since the direction of the study iseined by the way the
hypothesis are formulated, it assumes further Sagmice. If the researcher is
able to formulate a usable hypothesis, much ophiblems can be deemed
to have been solved, but the problem lies in thet fhat what is to be
accepted, what is not to be accepted, what fadie tronsidered, all become
a problem to the researcher. It is obvious thatothgses may have been

128



Research Methodology

developed on the basis of pure assumption, obsenyashrewd guess or
profound hunch. When such is the basis for hyp@h&ssmulation, the
formulation of testable hypothesis proves to béyeadifficulty exercise.

Normally, hypotheses are formulated from observatiof the
researcher. From what comes in his way, the relseaforms an opinion.
Due to further interest in the affair, he startdeming data and analyses the
same to draw certain conclusions. These conclusftes testing, if found
verifiable, become facts and form part of the bofiknowledge. In fact, the
goal in observation determines the direction anesses the facts upon which
to concentrate. This finally becomes a working xpleratory hypothesis in
the investigation. The explanation is viewed at #tart in terms of
probabilities and tentatively observed indicationdithout a working
hypothesis, the investigator would find the cargyof study very difficult,
laborious and time consuming. The hypothesis guidiesin the selection of
pertinent facts needed to explain the problem attha

Whenever possible research should proceed frompathgsis for
without hypothesis an investigation is relativelyni@ss search for data of
vague relevance and significance. Hypothesis iscpgarly necessary in the
search for cause-and-effect relationship. In sades, the presence of certain
characteristics suggests correlation between JVasal gives direction to the
enquiry thereby enabling the researcher to givéglat focus to the study
without resorting to the rule of thumb or trial aedtor method. It also helps
the researcher to collect the specific data withwasting the time and
resources. Finally, as the hypothesis is pointet specific, appropriate and
specific inferences can be drawn. As Goode and igattit with out
hypothesis study becomes unfocused as a randornirieahp/ondering'.
Hypothesis are least crucial in studies in whicl thsks determining the
status of a given phenomenon, although even in sualies the investigator
is likely to need some tentative hypothesis to guitm to the areas worth
exploring. However, hypotheses are not essentiaddearch, particularly in
the early stages of exploration of a problem. Failtwo have a hypothesis is
not necessarily a sign of lack of scientific sopibégion. Bacon felt that
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hypothesis biases the investigator towards a poséind causes him to lose
objectivity. This need not be so, hypothesis must donceived as an
assumption which merits consideration not as positio be defended.
Furthermore, the scientific method puts such m&stns on the investigator
due to the fact that he can distort evidence tohifit personal views is
minimal.

Hypothesis provides direction to research and misvihe review of
irrelevant literature and the collection of thealdut they also ensure the
collection of data necessary to answer the quesgtised in the statement of
the problem. Hypothesis sensitizes investigatareitain aspects of situation
which are relevant from the standpoint of the peabhkt hand. In general, the
hypothesis spells the difference between precissod haphazardness
between fruitful and fruitless research.

Hypothesis permits the investigator to understariith \greater clarity the

problem and its ramification as well as the datéctvibear on it. They enable
him to identify the procedures and methods to bedus solving his

problems and rule out methods which are incapablpraviding the data

necessary to the hypothesis. Hypothesis also act fiamework for the
conclusions, direct answer to the hypothesis bissted.

Hypothesis can be formulated from different soundges experience
of the researcher; from the review of literaturent the findings of the pilot
study; from analysis testing the validity or othessvof the existing theory;
from the creative thinking and imagination of tlesearcher. As Goods and
Hatt observed that general culture of the society é great influence on the
thinking process; as such hypothesis can be geuefiad@m hunch, intuition,
folk wisdom, cultural patterns or metaphysical mc8imilarly, study and
analysis of deviant cases also provides basis dondlating hypothesis.
These are only some illustrative sources for gdizerg hypothesis and by
no means exhaustive. The researcher depending tngoicontext should
identify his own sources and formulate the hypdthes
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DIFFICULTIES IN THE FORMULATION OF HYPOTHESIS
() Lack of acquaintance with available research.
(i) Lack of knowledge and clarity of the theoreticarrework of the
area in which the investigator chooses to work.
(i) Vagueness of the statement. For example, a conrs¢hics will
make a Student a more ethical adult.
(iv) Lack of ability to make use of the theoretical feamork logically.

NEED FOR HAVING A WORKING HYPOTHESIS

Before one finalizes his approach to the reseanmdblgm it is
suggested to have a working hypothesis. It is $atisuch an attempt saves
the investigator from becoming lost in a welteliroélevancies. Formulation
of hypothesis gives definite point to the inquiayds in establishing direction
in which to proceed and helps to delimit the fiefdnquiry by singling out
the pertinent fact should be set aside at leadhfotime being. The use of a
hypothesis, thus, prevents a blind search anddndimate gathering of data
which may later prove irrelevant to the problememithe study.

A researcher should not start out to prove theectmess of his
hypotheses. He should test them and accept eidgatine or positive results
in true scientific spirit of inquiry. In the searébr truth, negative results can
be just as important as positive ones. Therefbeerdésearcher should act like
a judge which weighs the goods and bad before meleiaer a judgement.

TYPES OF HYPOTHESES

Hypotheses are of different types of forms. Them faypotheses
stating relationships (e.g., as cinema spreads;rilee rate increases); some
specific functions null hypothesis which study thexistence of no
relationship between variables. Goode and Hatt biassified the hypothesis
on the basis of the level of abstraction. Basedhis they identified the
following three types of hypothesis:
1. Hypothesis that states existence of empiricdibrmity,
2. Those concerned with complex ideal type, and
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3. Those concerned with the relation of analytidables. On the basis
of level of abstraction, hypotheses may be classifinder three
categories:

The first type of hypothesis states some degraeiddrmity among
the empirical phenomena. For example, in an urbarket like Mumbai, the
determinants of demand for TV sets are identicahficthe prominent makes,
say, Televista, BPL, Onida, Crown, etc. It is a owon sense observation.
The second type of hypothesis aims at testing tigtemce of logically-
derived relationship between empirical uniformiti€®r example, we can
compare, and then frame a skeptical propositioh tthere is some sort of
relationship between the empirical uniformities:

) The more the entertainment programme is in wgldhe

more the time the viewers spend on watching the TV.

(i) The longer the time the TV viewers view the TV

programmes, the greater the demand for TVs.

The above type of relationship between the pergentd colour TV
programmes and the demand for colour TVs in the aitMumbai may be
the second type of hypothesis.

The third type of hypothesis deal with a study pélgtic variables
between changes in one property and changes irhemofhe dependent
variable "demand for TV" in Mumbai, Chennai and kadta.

Directional Hypothesis: It states the direction or the expected
outcome.

Non-directional Hypothesis: It simply states that there will be some
difference between the variables, but the directbrthat difference is not
being predicted.

ANOVA: One statistical procedure used as a mechanisnmtifotds
analysis of covariance (ANOVA). ANOVA is defined agprocedure where
participants' post-test scores (scores on the diepéwariables obtained after
the experimental treatment is given) are statibyiealjusted for difference in
pretest scores (pretest scores are obtained odefbendent variable before
the experimental treatment is given).
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Depending on the level of refinement, hypotheses @assified
broadly into following two categories.

0] Crude hypotheses; and

(i) Refined hypotheses.

A crude hypothesis is at the low level of abstrttilt indicates the
kind of data to be collected and it does not leakligher theoretical research,
in the nature of a law or a theory. The redefingzbtof hypothesis, on the
other hand, is more significant in research anddégree of significance
varies depending on the level of abstraction. Reddfhypotheses are further
classified into three types:

0] Hypotheses that state the existence of empivicéormities.

(i) Hypotheses that are concerned with complexrlitgpes.

(iii) Hypotheses that are concerned with the refabf analytical

variables.

The first of hypotheses state some degree of umifgramong
empirical phenomena. These hypotheses frequentiygth not always,
represent the scientific examination of common eepsopositions, for
instance, as incomes of the people grow, demanddoforts also grows;
similarly in urban market like Delhi, Mumbai, Chexinand Hyderabad
demand for consumer durables like refrigeratorshivey machines TV sets
are identical for all major brands. This is nothibhgt a common sense
observation. There is a strong criticism that tHegaotheses do not serve as
useful ones, particularly in social research.

The second type of refined hypothesis aims atngshie existence of
logically derived relationship between empiricaifarmities. For example,
we may propose the following sort of relationshiptieeen empirical
uniformities in relation to the demand for colouvsl in a city like
Hyderabad.

(i)  There exist a high relation between the demanddtwur TVs and
colour programmes televised;

(i)  The more the sponsored programmes in TV the hitjfeedemand
for TV sets;
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(i) The more the number of salary revisions and boryspnts, the
more is the demand for V sets; and

(iv) The lower the difference between the cost of blac#t white and
Colour TVs, the higher is the demand for Colour TVs

Likewise, we can develop various types of relatimand then test
for acceptance or rejection.

The third type of hypothesis occurs at a level ldteaction beyond
that of ideal types. They deal with a study of gtiedl variables between
changes in one property and changes in anothecomtinue our example,
the sort of relationship that prevails under tligegory would be between the
demand for TV sets (dependent variable) and variotiser factors
(independent variables) like other modes of entertant available, the
incomes of the inhabitants, the demonstration g&ffdte advertisement
impact created by the TV companies and the gemheogldcasting policy of
the Government. Therefore, the demand for a pdatidirand model or range
of TV sets can be studied in relation to many dafsth variables and the
change in the independent variables can be hype#teand tested with the
help of statistical methods.

MULL HYPOTHESES

Besides the above, there is a mention of null Hygsis in research.
This is a statistical proposition invented by SonRld Fisher. It essentially
states that there is no relation between the asabf concerned. For
example, there is no significant difference in thstructional standard of
single shift and double shift industries. Commemtion the use of null
hypothesis Prof. Kerlinger opined that this is amppractice because it begs
the scientific question. To take an example insfashying that method 'A’
is more conductive to learning arithmetic than rodtiB', the researcher may
say that there is no difference between methodsnéd B, though the
investigator believes that method A is superiomigthod B. The hypothesis
is MA = MB. The result would be MA > MB or MA < MBIn this process,
the power of substantive hypothesis is lost.
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In its sample form the null hypothesis asserts tthatre is no
relationship or dependence between the two vasdathiat are sought to be
related. The null hypothesis is akin to the legahgple that a man is
innocent until he is proved guilty. It constitutacchallenge. The function of
the experiment, observation or analysis of data give the facts a chance to
refuse or fail to refute this challenge. Thus, whea want to relate
educational attainments and profits earned by lessmen, the first
hypothesis we formulate is the null hypothesis. Blates that there is no
relationship between educational attainments arafitpr The alternate
hypothesis, Ha, naturally would be that educati@aisinments and profits
are related. But in practice these two hypothesmgsmot be stated but would
be kept in view by the researcher. Depending upom outcome of
computations, either of these two hypotheses wéllabcepted and the fact
will then be stated.

However, these hypotheses are frequently used,uljects like
mathematics, statistics. In fact, the Nobel Prizemners in economics,
Modigiani and Miller have used this type of a hypEstes in one of their
theories on dividend policy.

Declarative Form: It generally states a relationship between the
variables concerned. For example, we can statettbet will be a significant
difference in the instructional standards for bagd girls schools.

Prediction Form: It is chosen because it allows the research worker
to state principles which he actually expects t@mgm from the experiment.
This type of hypothesis is more useful in actiosearch studies.

Question Form: The Declarative form of hypothesis in question
form may read- "Is there a significant differenodhe instructional standards
of boys and girls schools?".

THE FUNCTIONS OF HYPOTHESIS

It is indicated in the earlier discussion that hyyesis is a logical
starting point in the search for the facts or trdth this sense, the chief
function of hypothesis is to provide a useful dii@t to the researcher. It

serves as a basis for his future endeavour. Ualessearcher knows what he
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wants to verify or test, the search becomes unguitieat is why hypothesis
is said to be proposition which can be put to atesletermine its validity.
The proposition may prove to be correct or incdrrbat it leads one to an
empirical test.

The second function of the hypothesis is thatives as a basis for
future knowledge. A hypothesis after verificationdatesting emerges as a
sound body of knowledge. When facts are drawn, toetitute a theory. As
such, the relation between theory and hypothesisiysclose, As William H.
George has observed, "In practice a theory is alpoehte hypothesis which
deals with more types of facts than does the sitppothesis". In the words
of Goode and Hatt eveiy worthwhile theory permite tformulation of
additional hypotheses. These when tested are gtbged or disproved and
in turn constitute further tests of the originaddhy.

Another purpose of the hypothesis is its utility émplaining the
social phenomenon. When hypotheses are tested, ekgpin the social
phenomenon associated with them. The phenomenabmadgtally new or
partly known or not known earlier.

Characteristics of a Good and Usable Hypothesis

If a hypothesis is required to serve the purposewfbich it is
intended, it should have certain basic characiesisthese characteristics are
aptly described by William J. Goode and Paul K.tHattheir methods in
social research. Let us briefly discuss some cfdloharacteristics.

a. Conceptual Clarity: The hypothesis to be framed must be
conceptually clear. As far as possible care mudiaken to
definite the terms used in the formulation in pseci
language.

b. Empirical Reference: If hypothesis is to be useful, it should
contain only such propositions which are verifialbe
suitable for empirical analysis.

c. Specific in Nature: The hypothesis must be formulated in
specific terms. There should be no room for amibygui
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d. Related to Available Techniques:An investigation to be
practical should relate the hypotheses to the tigasonal
techniques feasible in the particular science. Téugiires the
researcher to have a sound knowledge of technituésst
the hypothesis and thus to formulate practical tipres If on
the other hand, in can never be tesielated to a Body of
Theory: Many a time investigators would be swayed away
by their fascination to the things, without bothgrimuch
whether the inquiry will help to refuse or suppiie existing
theoretical base. As such the work taken up bydkearcher
must be related to a body of theory.

PROBLEMS IN FORMULATION OF HYPOTHESIS

If hypothesis is to serve as an effective guidefédure inquiry, it
must be formulated with due care.

Absence of Theoretical Base:lf hypothesis is to be proved
effective, it must be related to a body of theokmfortunately, the
investigator may not find such a base existing isdvitmes. The question
then would be what to do? The duty of the researnshi® go on formulating
his own propositions, so long as they are foundarable and appealing to
the common sense at least.

Lack of Ability to Use the Framework Logically: Not only that the
propositions formulated need to have relation t® theory, but also they
must be used to the correct sense in a logical erann

Failure to Acquaint with Techniques: The other problem with the
formulation of hypothesis is the failure of thegasher to acquaint with the
techniques used to test the hypothesis. Lack ofviedge in this area leads to
imprecise and meaningless formulation of propasitio

SOURCE OF HYPOTHESES
Hypothesis can be formulated from different sourgies, personal
experience and intimate knowledge of the factdhefreal world, experience
of the researcher from the review of literaturenrthe findings of the pilot
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study, from analysis, testing or otherwise of thésting theory, from the

creative thinking and imagination of the researchHaeep erudition and
mastery of the theory and literature is a necessanglition for formulation

of hypothesis. Positive statements in economicsaaseurce of hypothesis.
They explain 'what is' and not 'what ought to be.’

Analogy from other sciences:Economics has borrowed many an
expression from physics. For example, coefficighexpansion of demand
(heat in physics).

Fiction: The social novel brings to the reader the variococias
forces at work.

As such hypothesis can be generated from hunchtiamtu folk
wisdom cultural patterns etc.

() A hypothesis arises from intuition.

(i) A hypothesis also arises from other studies. Tingdirigs of a study
maybe formulated as hypothesis.

(i) Theory is the seed bed of hypothesis.

(iv) Personal happiness provides scope for hypothesippiHess has
been correlated with income, education, occupatsmtjal class
and so on.

CRITERIA FOR JUDGING HYPOTHESIS

Merit of a hypothesis can be judged only by itseefif/eness.
Nevertheless we can set general criteria for juglgime effectiveness of
hypothesis.

A good hypothesis must be based directly on exjdtiata. It might
even be expected to predict or anticipate prewousknown data. It must
explain existing data in simpler terms and as amigias possible. A good
hypothesis must above all be testable.

Goode and Hatt suggest the following charactesst€ a useful
hypothesis:

1. Must be conceptually clear;
2. Should have empirical reference;
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3.  Must be specific;
4.  Should be related to available techniques; and
5. Should be related to a body of theory.

Some assert that hypothesis may be stated as soquié®ugh there
is no general consensus on this view. It can ldedia a question form or in
the form a declaration of statement or in the fofra directional statement or
in a null form.

There are several problems in formulating the Hypsis. The chief
difficulties according to Goode and Hatt are:

1. Absence of a clear theoretical framework;

2. Lack of ability to utilize that theoretical framevkdogically; and

3. Failure to be acquainted with available researchrtigjues so as to
be able to phrase the hypothesis properly.

After the formulation of hypothesis, the researcttesuld collect the
data by choosing the appropriate tools and analyeedata based on the
requirements. The data so collected, may supperhypothesis or disprove
the hypothesis.

The formulation of problems, thus, involves sevestéps like
choosing the broad area of the research, idengfyire research problem
within the broad area and finally formulation dhygpothesis.

IMPORTANCE OF HYPOTHESIS

Whenever possible research should proceed from pothgsis,
Without hypothesis an investigation is relativelgniess search. Hypothesis
is particularly necessary in the search for causkadfect relationship. The
presence of certain characteristics does suggasiaton between variables.
It gives direction to the enquiry thereby enabling researcher to give a right
focus to the study without restoring to rule of rthu or trail and error
method. It also helps the researcher to collect gbecific data without
wasting the line and resources. Finally, as theothgsis is specific,
appropriate and specific inferences can be drawn.

Hypothesis provides direction to research and mrisvihe review of

irrelevant literature and the collection of uselesexcess data. Hypothesis
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not only prevents waste in the collection of ddwat they also ensure the
collection of data necessary to answer in the ctidie of data, but they also
ensure the collection of data necessary to andwgeqguestion posed in the
statement of the problem.

UTILITY OF HYPOTHESIS

The utility of hypothesis for social research may fummed up
under the following heads.

(a) Hypothesis provides guidance to proceed on certaitefinite
lines: Hypothesis helps the investigator in knowing tireation in which he
should proceed. In the absence of hypothesis geareher is like a sailor on
an uncharted vessel without compass or rudder.

To consider specifically the role of hypothesisdietermining the
direction of researcher, we might turn again to digpsis conserning
husbands and wives and their perceptions of tespective role in consumer
decision making. The hypothesis specifies who dtektudied, in what shall
be studied (their individual perceptions of thedles in the purchase or
consumer decision making situations). The studylshaclearly, therefore,
not involve itself in see4king information aboutet types of roles which
husband and wife might play. Another suggestiort thamght flow from a
reflection upon this hypothesis is that we mightfthat husbands and wives
to disagree on their perceptions of roles but thégkrences may be
explained in terms of additional variables such age, social class,
background; personality differences, and otherofachot associated with
their differences o of sex.

b) Hypothesis helps in selecting pertinent factorsPauline Y.
Young has rightly remarked. The use of hypothesgvgnts a blind search
and indiscriminate gathering of masses of data hvhitay later prove
irrelevant to the problem under study.

(c) Hypothesis helps in drawing specific conclusionsf hypothesis
is rightly drawn and scientifically formulated,hielps the researcher not only
to proceed in this study on right lines but alsadtaw conclusions. Goode

and Hatt have aptly said :
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"Without hypothesis the research is unfocussed asaralom
empirical wandering. The results cannot be statieditsd as facts with clear
meaning. Hypothesis is a necessary link betweeoryhend investigations,
which lead to discovery of additional to knowledge"

Thus hypothesis is the integral part of scientifisearch and without
the former the latter shall neither be valuable possible. To sum up,
hypothesis is the foundation of scientific socedearch.

(d) A tentative solution posed on a cursory obdesaeof known and
available data and adopted provisionally to exple@ntain events and to
guide in the investigation of others. It is, intfag possible solution to the
problems. (M.H. Gopal).

TESTING QF HYPOTHESIS
There are two important means of testing hypothesis

)] The study of hypothesis for logical consistenayd

(i) The study of hypothesis for agreement withtfac

A hypothesis is never proved, it is merely sustine rejected.
The hypotheses that are formulated need to bedtésteheir acceptance or
rejection. In fact, only those hypotheses that sugably tested for their
significance are to be studied form part of theyboflknowledge. Normally
the hypothesis is tested by making use of a pmeeéfilecision rule, which is
applied to sample data and which guides the relseam deciding whether
to accept or reject the hypothesis on the badiseobutcome of the sample or
samples drawn. There are two fairly important madresting hypothesis:

() The study of hypothesis for logical consistency éi) the study of
hypothesis for agreement with fact. The study opdilesis for
logical consistency is a phase of thinking. It estssof checking the
logical characters of the reasoning by which thaseguences of
hypotheses are deducted for verification. In theosd place the
study of hypothesis for logical consistency invehahecking it for
agreement with the already known laws of natureust not conflict
the highest and simplest laws of good thinking @ndnust not
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disagree with those principles of science whichcamesidered valid
beyond reasonable doubt. The suggested infereneedested in
though, for logical coherence before they are testeaction. For
instance, Modigliani and Miller's hypothesis regagd capital
structure falls in this category. They have hypsibed that:

(i) Given the assumptions M and M argue that for firmthe same risk
class the total market value is independent ofdilet-equity ratio
and is given by capitalizing the expected net dpggancome by the
rate appropriate to that risk class. This is exq@dsby them as
follows:

V=S+D =XIKOﬂ
K

0
where V = market value of the firm
S = market value of equity
D = market value of debt
X = the expected net operating income
Ko = the capitalization rate appropriate to the dklss of the
firm.

(iif) For any firm in a given risk, the cost of equityttal Ke is equal to
the constant average cost of capital KO, plus anprma for the
financial risk. Which is equal to debt-equity ratipread between
the constant average cost of capital and the daksh:

Thus K = KO + (i - Kg)/D/S

where Kg = cost of equity capital
K, = constant average cost of capital
K, = cost of debt capital
D/S = debt equity ratio.

These propositions were tested by Modigliani anda¥iifor their
logical consistency and they could prove their higpsis with the help of
'Arbitrage Process'.

A well known example of the test of hypothesis live trealm of
management science is in the area of statisticalitgwcontrol. Tests have
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been reduced to standardized procedures that etiablenanagement to
discover variation in the quality of production tte quality of goods
supplied by the suppliers. It facilitates the dei@ation of an acceptable
quality level for all incoming lots.

In the study of hypothesis for agreement with facse argues
whether the hypothesis is true or false under thengconditions. Then one
probes into whether these conditions are preskiitese conditions are not
present, then he should restate his hypothesisaliett fresh evidence for
making the study worthwhile. After testing a hypssis it may be accepted
or rejected. Sometimes, the facts and data may estiggevision or
modification of the hypothesis.

For the purpose of testing the hypothesis one naay o resort to
various types of techniques to test and analyzéh lptantitative and
gualitative factors involved. Various statisticatathematical, econometric
and experimental methods are now available to tiférent kinds of
hypotheses. The hope that a common procedure vibeutdiitable for testing
any hypothesis is a distant possibility. The teghaito be adopted depends
upon convenience, availability and reliability oftd, knowledge of the
researcher and finally the level of so phistifioatirequired. A brief
description and utility of the various techniguesgailable for testing
hypothesis is provided separately in this book.

There are two approaches to hypothesis testingnplgag theory
approach and Bayesian approach.

The sampling theory approach (traditional approastpund in all
Statistics Books. It is widely used in researche Tecision making rests
upon the sampling data.

The Bayesian approach is an extension of the chsaipproach,
which use sampling data for making decision. lbdtscorporates all other
information available to the decision makers. Mast the additional
information consists of subjective probability esties.

Collection of data is an important requirement I ttesting of
hypothesis. Details regarding what data and hashaiuld be collected must
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be decided upon in the light of operational defimis which are precisely and
specifically defined. For example, when we try telate educational
attainments, it can have various references, whetleeshould take those
who have just passes certain examinations or tlvbegust studied in certain
classes or courses. What we regards as higher texhadaattainments must
be defined. An operational definition can be thaise who have secured a
degree of any university or any higher qualificatimay be regarded as
having higher educational attainments and those didonot secure the
degree including those who joined a degree progmanimt could not
complete and pass the examination would have toebarded as having
lower academic attainments. It we define highercatianal attainments in
another way, the ranks secured by the businessrhan they studied can
also be used. But this may not be as feasible bjettive as the requirement
of the degree in the earlier case since awardingaoks may not be the
practice in many schools and since ranks may nobjextively reported.

Then it is possible to demarcate the various leeéleducational
attainments within certain limits - class intervike no education, 1st to V
standard, V to VIII standard, VIl to HSLC, degrete. and clearly define the
class intervals stating what are included and wdrat excluded. In fact
educational attainments can be operationally défineseveral ways.

Just as we define educational attainments, proditsalso be defined and put
into various brackets or class intervals.

Once the detailed information pertaining to botbsth variables are
collected in terms of operational references, ip@ssible to present data
pertaining to one against the data pertaining édtner and then interpret.
The outcome it may come out is that an over-whegnminmber of these with
more educational attainments did earn more profithich case, we can say
that the hypothesis is true. But in many situatieaisables like these do not
present truly convincing results to enable the aedeer to come to clear
conclusions.

It is probable that some of the less educated regus could earn
more profits - may be due to their long experie(ae intervening variable
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which did not separate) or may be due to reasanntioee educated people
hesitate to bribe officials to permit them resartunfair means of trade like
evasion of taxes, unrecorded turnover etc. It misp dappen that the
business ethics of the less educated are favofablearning more profits.
Due to these or other reasons, when we put prafi@inst educational
attainments, the pattern which emerges may not belpo arrive a simple
decision.

In the case of business research involving a hwgsighwhere
historical data is to be used, collecting and prtisg such relevant objective
data from authentic primary and secondary sourcés establish the
hypothesis. More authentic and strong the evidemoee sound and reliable
will be the conclusion. Use of statistical techrgwvill be ruled out in many
of the cases although they may become operatiorsdime contexts where a
series of information or data that could be talmdas available.

In the case of hypothesis involving experimentesigieof research,
the experiment will have to be performed to verihe hypothesis. For
example, the hypothesis that coffee taken in tghtmnakes a man sleepless
can be tested by giving coffee several times taraber of persons and then
observing their sleeping pattern; if all of thenpesience sleeplessness we
draw the inference that the hypothesis is provederd& will be some
difficulty that some people get sleep and somerstli® not. It is in this
situation quantitative techniques are to be usethé simplest case we took
at the percentage of people who had sleep and ceniipwith those who
were sleepless. Now a decision can be taken baseldese percentages. If
some rigorous testing is required, the quantitgaifee and the time of sleep
or sleeplessness can be correlated by means dadlation analysis. Many
tests of significance of relation between these ¢ao be made use of. But in
the case of such a simple experiment, there arey imé@rvening variables
like the prior sleeping habits, coffee drinking hephealth conditions etc., of
the persons subjected to the experiment whichwaibanfluence the length
of sleep. If we want higher degree of abstractioheicomes necessary to
eliminate the influence of all the interviewing iaoles. Even the vary
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knowledge that these respondents are being subljeztan experiment will
push them to a different motivational stage inténfig their sleeping pattern.
This point was an unexpected finding in Hawthomgegiments.

HYPOTHESIS TESTING PROCEDURE

The first step in testing the hypothesis is setting up of hypathes
The conventional approach is to set up two hypethasstead of one. If one
hypothesis is true, the other is false. Alterndyivéé one hypothesis is
rejected then the other is accepted. These hypmsta® (i) Null hypotheses
and (ii) alternative hypotheses.

The second stepn choosing a statistical technique: There areyman
statistical tests, which are frequently used indilgpsis testing. They are "z"
test, "t" test, "F" test and chi-square test. Taégearcher should be able to
choose the appropriate test.

The third step is the selection of desired level of significantle
confidence with which the experiment rejects oairet a hypothesis depends
upon the level expressed in percentage such as1%86.OS (Level of
significance) etc.

The final stepin hypothesis is to draw statistical decision inim
the acceptance or rejection of hypothesis. Thi$ @dfend on whether the
computed value of the test falls in the regionaifegotance or in the region of
rejection at a given level of significance.

HYPOTHESES TESTED
1. Large firms with richer resources are more multidarct firms.
2. The firms which diversify their productive base dikely to
grow faster than those whose output remain homamene
3. Older firms are more prone to adopt diversificatsirategies
than younger ones.
4, Firms with an unsatisfactory profit and cost recard likely to

diversify more.
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Statistical Inference

It is high fashion to try the use of statisticafeirence for almost
anything and everything these days in decisioragdos. Many researchers
also have become victims of this mania although ymbosiness and
behavioural situations cannot be subjected tot stratistical abstraction.

Statistical techniques are used for testing thection and strength of
the relations once the variables are related. sEtati inference refers the
process of selecting and using a sample data te drBerence about a
population based on a subject of it - namely thepda drawn from the
population.

The procedure for testing a hypothesis and drawifgrence with
statistical significance levels may be describetbbsws:

FORMULATE HYPOTHESIS

Although we say we test a hypothesis, it is custonformulate
hypotheses even though these are not specificatlftew down. These
hypothesis must be constructed in such a manngriftiome hypothesis is
rejected the other is accepted and vice-versatWbenypotheses are known
as

® Null hypothesis and

(i) Alternative hypothesis.

Significance Level

Having formulated the hypothesis the next step didnd to test the
validity of Ho (null hypothesis) against Ha (altaete hypothesis) at a certain
level of significance. Acceptance or rejection e hypothesis would depend
upon the significance level adopted. Significanexel is customarily
expressed as a percentage say 5%, 1% etc. A lesgrificance of say 5%
would mean that the probability of rejecting a thypothesis is 5%. In other
words in 5% of the cases the decision arrived & g@m wrong, i.e., the
decision will be true in 95% of the cases. By tastit at 1% level of
significance this risk is further reduced. Thetdication can now say that in
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99% of the cases a true hypothesis will not bectegeand in 1% of cases a
true hypothesis may be rejected.

Setting a Test Criterion

The next step will be to determine the test ciiterio be used if a
very direct and linear relationship is anticipateztween the two variables.
Correlation and regression analysis can be choBen.in very many
situations in business research the variable mapane very strong relations
mainly because of their non-parametric charactesisand the indirect
involvement of many intervening variables which Idobe very difficult to
eliminate. Thus we have to choose only the proltpldistribution that can
be applied to the sample data. Some of thesellistshs are t, F and x2-
Test criteria must employ an appropriate probabilitistribution; for
example, if only a small sample is available, tilse of normal distribution
will not be appropriate, while "t" distribution ntigserve the purpose.

When it is not possible to make a rigid assumptabout the
distribution of the population from which samples &eing drawn, we have
to make use of non-parametric or distribution freethod chi-square test of
independence and goodness of fit is a paramoumigea of the use of non-
parametric tests.

It is not possible to describe exhaustively all shatistical tests that
are used in hypothesis testing. Let us discuss amiytest that is chi-square
test.

CHI-SQUARE TEST

The chi-square test is one of the simplest and mimkly used non-
parametric tests in statistical work. The Greetetet2 was first used by Karl
Pearson in the year 1900. The quantity %2 desctiesnagnitude of the
discrepancy between theory and observation. kfimed as:
_ X(0-E)?
- E
where O = Observed frequency.

XZ
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2. = Sum of the differences between observed and
expected frequencies E refers to the expected
frequencies.
The observed frequencies are those collected oeredd. The
expected frequencies are the theoretical frequencie
The above formula is used in the following manner:
(i) First, expected frequencies are calculated.
(i) Secondly, after getting the difference between wodesk and
expected frequencies (O-E), the differences araregu
(i) The figures obtained in step (i) are divided bypected
frequencies.
(iv) The summation of items obtained in step (iii) githe value of

Chi- square.
Expected frequencies can be found by the formula
E :RT*CT
Where RT = Row total, CT = Column total
and N = total number of observations.

The Chi-square test is widely used as a non-paramgdst in
statistical work. With the help of Chi-square test are in a position to know
whether a given difference between actual and eapen has been caused
by a chance or whether it has resulted in becatisleeoinadequacy of the
theory to fit the observed facts.

The steps in computing? are the following:

(i) Preparation of Contingency Table

It is presumed that all the steps laid down in iearkections
pertaining to the formulation of hypothesis andirdgbn concepts in terms
of empirical references are gone through. If thel@tuniverse cannot be
enumerated, selection of an appropriate samplenbesoecessary. Using the
data collection tools, required data is also codleécThe data pertaining to the
variables that are to be related are now preseased contingency table
which by itself will be enabling some inferenceidtonly because we want
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higher levels of abstraction, we subject this tafde further treatment.
Assume that the data collected are presented ihahke below.

Table 5.1: Level of Education of Businessmen and ¢h
Net Profits Earned by Them

Level of Netup to | Profit 50- Earned in Rs. 000 Total
Education 50 100 Above 100
Below SSLC 8 6 6 20
SSLC and Hr. 18 7 5 30
Sec.
Degree and 30 10 10 50
Above
Total 56 23 21 100

(i) Calculation of Expected Frequencies

RT*CT

Using the formula for expected frequency, E calculate

expected values for all frequencies. If any cedigfrency is zero, the table
will have to be edited by merging one column of reith another so that
some cell value other than 0 is obtained. If thgrele of freedom is 1, then it
is important to see that the expected cell frequénat least 5, although 10
will be better. For degree of freedom exceeding3#&y 4 and N very large,
this condition is not important since the distribatwould tend to become
normal. But even in such cases it is necessanyfirinate zero from cell
frequencies by combining those rows or columns \ettter appropriately.
This is because existence of zeros will make %@.zer

(iii) Determining Degree of Freedom

Degree of freedom is calculated by the formula (& (C - 1), where
R = Number of rows and C = Number of columns. Wtieme are more rows
and columns, naturally the degrees of freedoro aldl become larger
indicating that the total number of observationsishilso larger. Results of
%2 test will be more reliable when degrees of fomedand N are larger.

150



Research Methodology

In the Table 5.1, the degree of freedom is 4 bex#usre are 3 rows and 3
columnsandD.F.=(3-1)(3-1)=2x2=4.

(iv) Other Calculations

Table 5.2 represents the other calculations. Fofitkt observed cell

RT*CT

value of 8, the expected frequency by taking thmiga = T

Applying this we geff;—? =11.2

Similarly for the next cell value in the same eolunamely 18, it is
30%56
100
and these appear under column E, in the next colerwrite down the

difference between observed and expected valugss Sire not important
here since we square the differences in the ndutroo The squared values
of the earlier columns are divided by E. The sutaltof this column gives
the calculate&?; Using Data from Table :

Table 5.2
O| E |O-E|(0-E)¥E
8 | 11.2] 3.2 0.9143
18| 16.8| 1.2 0.0857
30|28.0] 2.0 0.1429
6| 46| 14 0.4261
71 69| 01 0.0014
10| 11.5| 1.5 0.1957
6| 42| 18 0.7714
5] 63| 1.3 0.2683
10| 10.5| 0.5 0.0230
2.82941

= 16.8, that way expected frequencies are cakdiffor all cell values

[Degree of freedom=(R-1) (C-1)=(3-1) (2)-=4. For D.F.
table value at 5% level of significance = 9.488eTdalculated % which is
mush smaller than the table value.]
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(v) Comparison of Observed with the Theoretical Ve

Inference is arrived at by maldng comparison of ¢cakculated %
with the relevant table value. Statistical tablathwbe2 values for different
degrees of freedom at different levels of significa are available. One has
to consult those tables. For example, the caladl&tein our example is
2.829. The degree of freedom was 4. If the desaeel of significance is 5%
the table value X is 9.488 for 4 degrees of freed{rhe calculated % =
2.829 and the table value = 9.488). Since the tadlee is higher and the
calculated value lower, the inference would be thate is no association
between the two attributes namely educationalrattants and profits earned
by businessman. In this context we have evidendg tonconfirm the null
hypothesis that there is no relationship betweerel l®of education of
businessmen and the net profits earned by thens, Tinthis case there is no
need to adopt the alternate hypothesis and weroottiie null hypothesis.
On the other hand consider that the data we olatdnoen the filled or from
secondaly source concerning these two variables éne given below:
Level of Educational oi Businessman and the nédfitprearned by them, Net
profit earned in Rs. 000

Level of Education Upto50| 50-100 Above 10( 10otal
Below SSLC 8 5 9 22
SSLC and hr.Sec. 10 15 9 34
Degree and above 8 10 26 44
Total 8 10 26 44

Calculated value of %2 = 10.2173
D.F = 4; Table value = 9.488

Since the table value is less than the Calculadhaevof x2 we reject
the null hypothesis.

Hence, the alternate hypothesis that there isioaktip between
educational attainment and net profits of businessris accepted. On
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looking at the table it is evident 'the higher dtkicational attainments more
will be the profits'.

THE ‘t TEST

Sir William Gosset developed a significance test #imough it made
a significant contribution in the theory of samgliapplicable in case of small
samples. The test is commonly known as studenstTated is based on the 't'
contribution in which the statistic 't' is definad

tz%xﬁ

X = meanof the sample
WL = mean of the population

n = number of items in the sample

For applying this test in context of small samplés 't' value is
calculated first of all and then is compared wiblé¢ value of 't' at certain
level of significance for given degrees of freeddhthe calculated value of
T exceeds the tabulated value (say 't' 0.05) wer itifat the difference is
significant at 5% level but if T is less than tlmncerned table value of the 't',
the difference is not treated as significant.

A Note on the t-tafole

The body of the 't' table provides the't' valueregponding to a
degree of freedom and tail area. Therefore, tdhesé-table we need to know
the two numbers-the tail area and the numbersoRettail test at 5% level of
significance the table value is denoted by t. @w.the other hand if a two
tail test is performed at the same 5% level of ifitance, the table value is
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denoted by t.025v in the first case. The tail arethe first case is 0.5 where
as in the second case it is half of it viz., .025

APPLICATIONS OF 't' TEST
(1) To test the significance of the mean of a randosample

X - p
t_

S %y

n-1

Jn

lllustration

Ten specimens of copper wires drawn from a lardehlve the
following breaking strength (in kg. wt):
578, 572, 570, 568, 572, 578, 570, 572, 596, 544

Test whether the mean breaking strength of thenkg be taken to
be 578 kg. wt.

Solution:

We take the hypothesis that there is no differdreteveen the mean
strength of the universe and that of the lot. Tharthe basis of the sample
data, the mean and standard deviation have bed®@out as under:

Table 5.4: Mean and Standard Deviation

X (x- x) (x- x)2
578 CD 36
572 0 0
570 -2 4
568 -4 16
572 0 0
578 6 36
570 -2 4
572 0 0
596 24 576
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544 -28 784
5720 1456

- X
= Z— = @: 572 (mear)
n 1C

2 x- X)? _ 1456 1456 _ 197

n-1 10-1 9

_[572- 574
= X~10 = ——— = 3162
12.72 2

_ 18.972: 149
12.72

Degrees of freedomn-1=9
At 5% level of significance for 9 d.f. the tabldwa of t - 2.262.

The calculated value, of t is less than the taldkiez Hence the
difference is in significant. The mean breaking@sgth of the lot may be 578
kg. wt. with 95% confidence level.

(2) To test the difference between the mean of tvaamples

X1 — X2
Z(Xl_xl)z + (X, — x)? i.,.i
n+n,-2 n, n,
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lllustration
Sample of sales in similar shops in two towns aklen for a new
product with the following results.
Mean sales Variance  Size of sample
Town A 57 5.3 5
Town B 61 4.8 7
Is there any evidence of difference in sales intetowns?

Solution

We take the hypothesis that there is no differdretsveen the two
sample means concerning states in the two towren We workout T value
as follows:

X, — X,

Z(Xl - Xz) + (X, - X)?
n+n, -2 \/

Z(Xl_x1)2 _53- Z(Xl - X)) _ 53

n, 5

For Town A

Variance=

© (X, —x)?=53x5=265
For town B

Z(Xz - )_(2)2

n,

2 (xp = X,)°
7

variance=
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LD (Xy = Xp)? = 487 =336

Xy — Xy

AT X0 (11
' n,+n, -2 n n,

57-61 1 1

- [265+336 \5 7
54+7—2

4

/601 /7+5
10 35
4 4
=—58=—-—
2.4 1421

t=2.82
Degrees of freedomsfin-2-6=+7=10
Table value of t at 5% level of significance ford.®. is 2.228.

.'. The calculated value of t is greater thanatdd value. Hence the
hypothesis is rejected and the difference is Sicpnit.

(3) To test significance of an observed correlatiocoefficient

R ~ 5
—(1— e X 4/N

Illustration

It was found that the coefficient of correlatiortieeen two variables
calculated from a sample of 26 items was 0.37. frestsignificance of r at
5% level with the help of t test.
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Solution
r
t=—— x.Jn-2
L-r)?
037
=  x.J25-2
J1-(.37)?
.33 /23
J1- 01369
_ 037 x 4796 _ 1003
0.93 '

Degrees of freedom n-2 = 25-2 = 23. The table valué at 5% level of
significant for 23 d.f. = 2. 059.

The calculated value of t is less than table value Hence r is not
significant.

(4) Difference test
This is used in the context of paired data.

Meanof difference
SD of difference

lllustration
The sales data of an item in six shops before dredt a special
promotional campaign are:

Shops A B C D E F

Before the campaign 58 28 31 48 50 42

After the campaign 58 29 30 55 56 45

Can the campaign be judged to be a success? T&%t lat/el of significance.
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Solution
We take the hypothesis that the campaign does rniag kany
improvement in sales. In order to judge this welyapme difference test. For

this purpose, we calculate the mean and S.D. odlifference in two sample
items as follows:

Shops Sales before  Sales after Difference (D--D)2

campaign campaign
A 53 58 5 15 2.25
B 28 29 1 -25 6.25
C 31 30 -1 -4.5 20.25
D 48 55 7 3.5 12.25
E 50 56 6 2.5 6.25
F 42 45 3 -0.5 0.25
Total 21 47.50
D
Mean of difference= — Z—Zz - 2—1 = 35
> (D - D)? 475
S.D. of difference =
n-1
47. 5 95 — 308
_Mean of difference
SD. of difference
_ 35, J6 = 114 x 245= 2793
3.08

Degree of freedom 6-1=5.
The table value of t at 5% level of significance %ad.f. = 2.571.

159



Research Methodology

Since the calculated value of t is greater thantdtde value, the
difference is significant. Thus, the hypothesisrégected and the special
promotional campaign can be taken as a success.

F-TEST

F-test is generally known as variance ratio testiamrmostly used in
context of analysis of variance. In context of shngpthe object of this test
is to test the hypothesis whether the two samptesfram same normal

population with equal variance. The statistic Edkulated as under.
2

F= 2L
G,
7.\2
X — X1
where 612 = Z( : )
(n1 o Xl)
2 Z(Xz — X,)?
c, =

(nz -1
012 is treated greater thauzz, which means that the numerator is

always the greater. Variance tables have been mey statisticians for the
variance ratio F at different levels of significean®y comparing the observed
values of F with the table values we can concludhetter the difference
between the samples could have arisen due to chtustaations. If the
values of F is greater than F 0.05 for (n - 1) @nel). We regard the ratio as
significant at 5% level. Degrees of freedom for agee variance is
represented as V and degrees of freedom, for amalleance as v. On the
other hand, if F is less them F 0.05 we shall amelthat samples could have
come from two normal population with the same varé or from two
normal populations. The following example will #lmate the application of
F test.
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lllustration

Central Cereal Ltd., a manufacturer of chemicah&infound that
batch to batch variability of recovery was too higthe firm then made
certain adjustments in the control panel of thdildgison column hoping to
reduce the variability of recovery percentage. Tsamples were taken, one
before the adjustment and the other after the adprg. The observed
sample data regarding percentage recovery of fumaed as follows.
Sample 1 (Before adjustment): 1.1,1.4,1.7, 32,486, 5.4
Sample 2 (After adjustment): 1.2, 1.5, 2.1, 2.8, 3.1, 3.4, 4.2, 5.6.

Does this provide sufficient evidence to concluldat the necessary
percentage has changed after adjustment?

Solution
Taking the hypothesis that the two samples are mifagym the same
normal population we solve the question as under.

Sample | Sample Il

X1 (X, = %) | (X — X,)? X2 (X = X2) | (X, - X,)?

1.1 -1.9 3.61 1.2 -1.7 2.82

14 -1.6 2.56 15 -1.4 1.96

1.7 -1.3 1.69 2.1 -0.8 0.64

3.2 0.2 0.04 2.4 -0.5 0.25

3.6 0.6 0.36 2.6 0.3 0.09

4.6 1.6 2.56 3.1 0.2 0.04

5.4 2.4 5.76 3.4 0.5 0.25
4.2 1.3 1.69
5.2 2.7 7.29

21.0 16.58 26.1] 17.10

X, = 2% _210_49
n, 7
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Roo 2Xe _261_ g

2 =

n, 9
v \2
X; — X
62 2 ~X.)"_1658_1658_ .
n, -1 7-1 6
o \2
X, — X
62ZZZ( ,—X2)" _1710_1710 .,
n,-1 9-1 8
n=21%_ 129
2.14

At 5% level of significance, the table value ofdf 6 and 8 degrees
of freedom is 3.52.

Since 1.29 < 3.52 we conclude that the recoverggmgage has not
been affected by adjustments in the control pasfelse distribution column.

lllustration

Two of random samples were drawn from two normglypations
and their values are
A:65 70 75 76 82 8488 88 90
B:90 65 73 72 80 8088 90 91 93 95

Test whether the two populations have the sameavegi at the 5%
level of significance. (F = 3.11 at 5% level fgr 8 and 5 = 10)
Solution:

Let us take the hypothesis that the two populati@ye the same
variance.
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Ford.f.y=8ands=10; F0.05=3.11

YALES CORRELATIONS
One of the conditions for the application of % testhat no call

frequency should be less than 5 in any case, thol@his better.

This requirement is to avoid inflated chi-squaréiga due to the division of

the squared differences by a small size of the arpgefrequency. When the
theoretical frequencies are less than 10 and esdjyeleiss than 5 the ordinary
table values of % are less reliable. This is eglgcirue for one degrees of
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A
v v.\2
_ X2 — X2
X1 | (.- X,)=(x, — 8068 ( ) ,
(x, — 8068
60 -20.63 425.59
65 -15.63 244.29
73 -7.63 58.21
72 -8.63 74.47
80 -0.63 0.39
80 -0.63 0.39
88 7.39 54.31
90 9.37 87.79
91 10.37 107.53
93 12.37 153.01
95 14.37 206.42
Total 887 1412.54
2
X, =X
S, = 2(2 = Xz)" 141254 141254
n, -1 10
2
_ 522 _141254 o,
s® 7668
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freedom. It is true to a lesser extent for two lareé degree of freedom.
However, the error is negligible for more their degyof freedom.

The Yates correction is introduced because ther¢tieal chi-square
distribution is continuous where the tabulated ®allare based on the
distribution of discrete %2 statistic. The correnthas the effect of reducing
the calculated value of % as compared to the quoreting value without
correction.

TYPES OF ERRORS IN TESTING HYPOTHESIS
When a statistical hypothesis is tested thereanegossibilities
1. The hypothesis is true but our test reject it (Tlypeor)
2. The hypothesis is false but our test accepts ip€Tly error)
3. The hypothesis is true and our test accepts itréCodecision)
4. The hypothesis is false and our test rejects itrgb decision). The
first two possibilities lead to errors.
In the context of testing of Hypothesis, there tare types of errors.
They are:
Table 5.5: Type | and Type Il errors

Decision
Accept H° Reject H°
He° (True) Correct decision Type 1 a error
He° (False) Type Il p error Correct decision

In a statistical hypothesis testing experiment, y@€erl | error is
committed by rejecting the null hypothesis wheis itrue. The probability of
committing a Type | error is denoted by a (pronathas alpha) where
o= Prob. (Type | error)

= Prob. (Rejecting ¢H, is true)

In the other hand a Type Il error is committed loy rejecting (i.e.,
accepting) the null hypothesis when it is falsee Pnobability of committing
a Type Il error is denoted by (3 (Pronounced ag)hehere

B = Prob. (Type Il error)
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= Prob. (Not rejecting ¢H, is false)

The distinction between these two types of errars loe made clear
by an example. Assume that the difference of twpufaiion and sample
means is actually zero. If our test of significanadien applied to the two
population and sample means, leads us to belieae ttie difference in
population and sample means is significant, we n@aRegpe | error, on the
other hand, suppose, there is true difference legttlee two means, now if
our test of significance leads to the judgment 'sighificant”, we commit a
Type Il error.

While testing hypothesis the aim is to reduce libéhtypes of errors
i.e., Type | and Type Il. But due to fixed sampieesit is not possible to
control both the errors simultaneously. There isaale off between these
types of errors. The probability of maldng one tygfeerror can only be
reduced if we are willing to increase the probapitif maldng the other Type
Il error. In order to get a low 3 we will have tatpup into a high a. It is more
dangerous to accept false hypothesis (Type |l pthan to reject a correct
one (Type | error). Hence, we keep the probabiftgommitting Type | error
at a certain level, called the level of significanghe level of significance is
traditionally denoted by the Greek letter a (pramd as alpha). In most
statistical tests the level of significance is gailg fixed at 5%. This means
that the probability of accepting a true hypoth€&i%o.

DIFFICULTIES IN THE FORMULATION OF HYPOTHESIS
i. Lack of acquaintance with available research tephmiresulting in
failure to be able to phrase the hypothesis prgperl
ii. Vagueness of the statement, for example, a conrsthics will make
a student a more ethical adult.
iii. Lack of ability to make use of the theoretical feamork logically.
iv.  Lack of knowledge and clarity of the theoreticarfrework of the
area in which the investigator chooses to work.
REFERENCE
Dhingra, H.L., Diversification in Indian Manufacing Industries. Punjab
University, Supervisor: T.N. Kapur.
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CHAPTER 6
METHOD OF INVESTIGATION

CENSUS METHOD OF INVESTIGATION

It is very rarely used, especially in case of dopleenomena. The
most important and large scale census type sus/pyabably the census of
population that is undertaken after regular interimevery country. In India
too census of population is conducted eveiy temthryThis is the biggest
comprehensive study undertaken by the governmerthd census of 1951,
for example, nearly 7 lakh persons consisting kB enumerators and one
lakh other supervisory staff, personally visited! édkh houses and collected
information about 36 crore citizens of the countifearly 15 crore rupees
were spent on this gigantic venture. These figuwes much more higher in
2001.

ADVANTAGES OF CENSUS METHOD

This method is free from sampling errors. Theradschance for
personal bias. Highest accuracy is obtained undesws method. All the
characteristics of the universe is maintained igioal.

DISADVANTAGES OF CENSUS METHOD

It involves a great deal of time, money and eneildyis method is
useless in case results are urgently required.eTisgoossibility for creeping
in of statistical errors. A complete enumeratiorestimation of all the items
in the 'population' may not be necessary.

UNSUITABILITY OF CENSUS METHOD

The very colossal nature method makes it prohiitiy undertake
such study. The time, money, and men requirechiipurpose is very, large,
that is it does not seem a practical propositmruridertake such a study,
unless it is absolutely essential. Census methesidbs the difficulties of
time, men and money may create other problems klsmy not be possible
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at times to know the names of all those concerfiedexample, readers of a
particular newspaper or users of a particular lactiall the person even if

known may not be available for contact. They mayse to meet or their
addresses may not be known. Exhaustive and inessiny is also rendered
impossible because of the large number. Abovetladl, sampling enquiry

gives significantly correct results with much leisse, money, and material.
Because of these factors sampling method has eztenuch popularity in

surveys and investigations.

SAMPLING METHOD

When a small group is taken as the representafitieowhole, the
study is called sampling study. The whole groupnfrehich the sample has
been drawn is technically known as universe or faijmn and the group
actually selected for study is known as sample. dHag is simply the
process of learning about population on the basesample drawn from it.
Thus, universe and population have to be takerimection with sampling
in entirely different context. According to Prof.al@in F. Schmid - "a
statistical population or universe may consist dfilautes, qualities or
behaviour of people, the behaviour of inanimatecisj such as dice or cities
or city blocks, households or dwelling structuttbe, days output of a factoly
or opinions or the electorate of an entire natidl'.statistical sample is a
miniature picture or cross-section of the entireugror aggregate from which
the sample is taken” (P.V. Young).

OBJECTIVES OF SAMPLING

The primary objective of the sample survey is ttaobaccurate and
reliable information about the universe with minmmuwf cost, time and
energy and to set out the limits of accuracy ohsestimates.

BASIS OF SAMPLING
The choice of a sample as representative of thdengroup is based
upon certain assumptions :
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1. Underlying homogeneity amidst complexity:Although things
especially social phenomena, appear to be very leoniip nature, so that no
two things appear alike, a keener study has disdlabat beneath this
apparent diversity, there is underlying fundameantaty. Apparentally ever
student may appear to be different. There is diffee of health, body, habits,
personality etc. but fundamentally they are simitamany respects, so that a
study of some of them will throw significant lighpon the whole group. It is
the possibility of such representative types in wigole population that
makes sampling possible. If no student were alikeany respects the
sampling would have been impossible.

2. Possibility of representative selectionThe second assumption is
that it is possible to draw a representative sanples been proved that if a
certain number of units are selected from amasgwely random basis,
every unit will have chance of being included amel $ample so selected will
contain all types of units, so that it may be reprdative of the whole group.
This principle is popularly known as Law of Statiat Regularity and is the
very basis of all sampling enquiries.

3. Absolute accuracy not essentialfhe third basic factor is the fact
that absolute accuracy is not essential in caseasfs study. In large scale
studies we have to depend upon averages which @meidered fairly
significant in any type of enquiry. Thus, for exde)pf the average income
of a group of a person is Rs. 257 per month. Beistimple study discloses it
to be 256 or 253. The generalization would not igmiicantly affected.
What material differences does it make whetheriticeme is 256 or 257.
Thus, it is not the absolute accuracy but reladiveignificant accuracy that is
needed in case of large scale observation, anceghts of sampling studies
although not hundred percent accurate are neveghaufficiently accurate
to permit valid generalizations.

IMPORTANCE OF SAMPLING IN SOCIAL RESEARCH
Sampling studies are becoming more and more popuddl types of
mass studies, but they are specially importantaseaf social surveys. The

vastness of the population, the difficulties of tzmting people, high refusal
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rate, difficulties of ascertaining the universe makampling the best
alternative in case of social studies. The censthad is rarely, if ever tried
in matters of social research. Recent developmentampling technique
have made this method more reliable and valid. r€salts of sampling have
attained a sufficiently high standard of accurdaysocial research, a close
study of the people has to be made, generally gatinsufficiently long
period in studying each unit. Under such circumstansampling is most
suitable to be resorted to.

Advantages of Sampling

Sampling method has certain definite advantage osesus method.
Chief of these advantages are as follows.

1. Saving of time: Comparatively smaller number of units are
studied in sampling method and naturally it recuimneuch less time than
census method. In certain types of social surviays is the most important
factor and the result of the study has to be dedlguite early to be of any
use at all. In all such survey sampling is the engthod which can be used.

2. Saving of money:Survey of smaller number of cases not only
requires less time, but also requires less mondyttanstudy can be financed
with much less resources.

3. Detailed study:When the number of units is large, detailed study
is not possible. The smaller number of cases instraple permits a more
minute observation and detailed study. In socigleaech, sometimes, a
thorough and prolonged study has to be undertakeis. is only possible
when the number of cases to be studied is small.

4. Accuracy of result All the above advantages of sampling are not
at the cost of accuracy. On the other hand at tithesresult drawn by
sampling techniques are more reliable than thdtseom census method. If
the sample has been properly selected the regdtsvithin a very close
range of accuracy. 'Fortune' Magazine of Americeeamade a sample study
of 4500 persons to assess the chances in the @nésidelection. The votes
predicted for both the candidates were within 1%@rerThis shows that if

proper sample is selected the standard of accuaelkieved is sufficiently
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high. Techniques have been successfully evolvechtculate the sampling
error by means of statistical methods.

5. Administrative convenience: A small sample is usually more
convenient from administrative point of view. Incsd search we have to
deal with human beings who cannot be made to wockraing to our own
will. A small sample is, therefore, more manageagpecially in social
research.

6. Impossibility of the use of census methodn social research the
use of census method, sometimes, becomes imposHibke because the
universe is too vast and geographical area isesedtt So that every unit
cannot be contacted. Sometimes, the universe igroperly defined as in the
case of opinion surveys for a particular product, such a case it is
impossible to know all users of the product anddhky method that can be
used is the sample method.

Disadvantages of Sampling Method
Following are the main disadvantages of samplinthoue

1. Chances of bias:The most common argument against the
sampling method is the fact that it may lead tséthselection and thereby
leads us to draw false generalizations. A biahégample may be caused
either by faulty method of sampling or the naturéhe phenomena itself.

2. Difficulties of a representative sampleThe results of sampling
are accurate and usable only when the sample isseqtative of the whole
group. Selection of a completely representative pbanis very difficult
particularly when the phenomena under the studyhecomplex nature as
in case of social research.

3. Need for specialized knowledgeThe use of sampling method
cannot be made by everybody and anybody. It reguaespecialized
knowledge in sampling technique, Statistical anajyand calculation of
probable error. In the absence of such knowledgedbkearcher may commit
untold blunders and entire findings may be reduoagseless scrap.
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4. Difficulties in sticking to sample: Although the number of units
in the sample is small it is not always easy toksto it specially in case of
social research. The cases of samples may be wddgdgrsed. Some of them
may refuse to co-operate with the researcher, otfagr be inaccessible, e.g.,
peregrination ladies. Because of these difficuliemplete cases can never
be taken up. Sometimes, they have to be replaceath®y cases. All these
cause a bias in these studies.

5. Impossibilities of sampling:Sometimes, the universe is too small
or too heterogeneous so that is impossible to dragpresentative sample. In
such case census study is the only alternativéhdee cases too, where a
very high standard of accuracy has to be maintainecdampling method is
unsuitable, because even in the most accurate thethsampling, there are
always some chances of error.

METHODS OF SAMPLING

i. Fixed Vs. sequential sampling: Fixed sample involves a
predetermined sample size, e.g., a study on "Giild@&nd the family",
In sequential sampling, the number of units to benged is not
decided in advance but determined by a decisian rul

ii. Attributes Vs. variables sampling: (An attribute is a qualitative or
descriptive characteristic that a sample unit doredoes not possess,
e.g., sex. Variables may be any factor includinganjative
expression, sampling attempts to estimate a papnlahean rather
than a proportion. (For example, a study on frequeaof product
purchase).

iii. Probability Vs. non-probability sampling

TYPES OF SAMPLING

Probability sampling: It provides a scientific techniques of drawing skesp
from population according to some laws of chancevirich each unit has
some definite pre-assigned probability of being s&mo in the sample.
Ramclom sampling, systematic sampling, stratifiemgling, cluster

171



Research Methodology

sampling, multi stage sampling and area sampling @onsidered as
probability sampling.

Non-probability sampling or judgment sampling: is based on the
personal judgment. Here, a desired number of sampies are selected
deliberately or purposely depending upon the obpédhe enquiry so that
only the important items representing the true ati@ristics of the
population are included in the sample. Purposiveptag quota sample and
convenience sampling are considered as non-pratyagampling.

A number of methods are used for drawing sampleisthey can be
grouped into the following heads:

1. Random Sampling
Purposive Selection
Stratified Sampling
Quota Sampling
Multi-stage Sampling
Convenience Sampling
Self-selected Sample
Systematic sampling.

© N kDN

RANDOM SAMPLING

Of the methods that yield probability samples, $anpandom
sampling is the simplest and one that is basidltothers. Simple random
sampling method ensures each of the N units inpthjgulation has equal
chance or the same chance of being selected. Anogail Pattern - "Random
sampling is the form applied when the method otd@n assures each
individual or element in universe an equal chanceeing chosen". In the
words of W.M. Harper, 'A random sample is a sangglected in such a way
that every item in the population has an equal chaof being included.'
Random sampling is not the same as chance seleStimne people think, if
a sample is selected haphazardly without any chafieelection it is always
rairdom. It is however, not always so, althoughnmost cases chances
selection may prove to be a random selection tam.take an example

suppose a page from some book is to be selecteandom and for this
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purpose the book is opened al of a sudden. Noleibbok is old, the pages
that have been more frequently read will have atgrechance of opening.

Random sampling has also been called proportiosatapling
because each class of item is in the same propaftihe sample is in the
universe. A random sample is more suitable, morendggnous and
comparatively in large groups. When the universeoisposed of different
groups of extremely varied sizes this method catmeosuccessfully used.
Usually two methods are used to secure true randssaii) lottery method is
self-explanatory; and (ii) use of random numbeieslwhich are published
by several authors of whom mention may be made kbG. Tippet (1927),
Fisher and Yates (1938), Kendall and Babington I$(1i939).

Methods of Drawing a Random Sample

Following four methods are generally used for drgvout a sample
on random basis.

1. Lottery method: Under this system, numbers or names of various
units of universe are written on small identicgdslof paper which are folded
and mixed together in a container thoroughly. Adifiold selection is made.
The required number of chits are drawn from thdaoer.

2. Tippet's number: The most practical and economical method of
selecting a random sample consists in the usendbra numbers which have
been so constructed that each of the digits 0, 1,9 appears with
approximately the same frequency and independehtach other. One such
table of random numbers is constructed by Tippéd.&. Tippet constructed
a list of 10400 four digit numbers written at ramdat every page. They have
been constructed out a 41600 digits taken fromusemnsports by combing
them in fours. All list of first forty numbers isvgn below.

Table 6.1: Tippet's Number

2952 6641 3992 9792 7979 5911 3170 5624

4167 9524 545 1396 7203 5356 1300 2693

2370 7483 3408 2762 3563 1089 6913 7691

0560 5246 1112 6107 6008 8126 4433 8776

2754 9143 1405 9025 7002 6111 8816 6446
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The method of drawing out the sample from the Tippeumber is
very easy. Suppose a sample of 20 person is teavendrom a list of 6000
persons. For this purpose, first of all we shalnber each in it from 0 to
6000. Then we shall open any page of Tippet's nwnbad select first
twenty numbers that are below 6000. Tippet's numbeg widely used in all
the sampling techniques and have been found taitbe pliable as regards
accuracy and representativeness.

Selecting from sequential list:Under this plan the names are first
arranged according to some particular order whichy rhe alphabetical,
geographical or simply serial. Then out of the &ésery 10th or any other
number of case may taken up. A beginning may beenfismin the middle.
Thus, for example, if every tenth from 7th, 17tfftl 37th etc. may be
selected.

Grid system: It is used for selecting a sample of area. Accardn
this method a map of entire area is prepared. Bheereen with squares are
placed upon the map and the areas falling withen gblected squares are
taken as samples.

Precautions in Drawing a Random Sample
The following precautions should be taken in dragdrrandom sample:
® The population to be sampled should be cledefined and a
list of all units for the purpose of selection shibbe ready.
Different units should be approximately of equakesiUnits
should be independent of each other and the samtecii
anyone may not make it binding to select any otimét; e.g.,
selection of fathers and their sons.
(i) Every unit should be accessible units. Oncdeded should
not be left out or replaced by other units.

Advantages of Random Sampling
Following are the main advantages of random sagpli
1. It is free from bias and, therefore, not affdchy the choice of the
researcher.
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2. It is generally more representative because eath has equal
chance of being selected.

3. It is very simple. The researcher need not éserbis brain in
deciding whether a particular unit can be repregiaa or not.

4, Assessment of sampling error can be made. Ic#meple has been

drawn according to strict random sampling basigs ipossible to
calculate the limit of error due to sampling.

Disadvantages of Random Sampling
Following are the main advantages of random samplin
1. It is very difficult to have completely cataloguediverse and thus
selection according to strictly random basis igfiently not possible.
2. In its place what we generally use is the chandecten. Cases
selected may be too widely dispersed or even iniplest contact
and thus adherence to the whole sample may nob$miybe.
If units are not of different size and the univecamsists of many
heterogeneous groups of different size, random kagnpmethod is
unsuitable.

PURPOSIVE SELECTION/SAMPLING/DELIBERATE
SAMPLING/JUDGMENT SAMPLING

When the researcher deliberately or purposivelgctelcertain units
for study from the universe, it is known as purgesselection. In this type of
sample selection, the choice of the selection esue and nothing is left to
chance. According to Adolph Jenson - "a purposieiedion denotes the
method of selecting a number of groups of unitsunh a way the selected
groups together yield as nearly as possible the sararages or proportion as
the totality with respect of those characteristitsch are already a matter of
statistical knowledge".

According to the above definition the following agsential features
of purposive selection:
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1. The aim of purposive selection is to gain aseggntative a sample
as possible. A representative sample is one whadsgsses entire
qualities of the
universe in the same proportion. Following are tréeria of
representativeness.

(@ Different variables are in the same proportion bisththe
sample as well as in the universe, e.g., propomibmales
and females educated, uneducated etc.

(b) The frequency distribution of the two may be simila

(© Combined average of sample unit is the same asgeaf
universe.

(d) Variability of the two : sample and universe - lie tsame.
Excepting the first one all other criteria requstatistical
analysis.

2. In order to achieve the representativenessdleeter must possess a
complete idea of the nature of universe and varistaistical
measurements about it.

3. The selector should try to keep himself complefeee from any
bias. It is better if the samples are selected byenthan one person
and the common units are taken in selection.

Criticism - According to Parten : "Statisticians as classehanthing
to say in favour of purposive selection". Neymas balled this method as
hopeless. According to Snedecor there are threa diaadvantages of this
system:

(@) The knowledge of the population must be available i
absence, which is mostly not possible.

(b) The controls are often not effective and a biasexpde is selected.

(c) Estimate of sampling error rests upon hypothesigtwhre seldom
met in practice.

In spite of the above criticisms there are somedgpaalities also. If
proper care has been taken in selecting the saamglein keeping out any
bias a small sample can be representative of th@ewlThus, purposive
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selection is at times very cheap. It is more usgfelcially when some of the
units are very important and must be included. Tiusertain shares are to
be selected for constructing sensitive index nusjbemdom sampling can
be resorted to as some of the shares must be @ttiadhe list if it is to be at
all representative.

STRATIFIED SAMPLING

Stratification means division of the universe igtoups according to
geographical, sociological or economic characiesstt is a combination of
both random sampling and purposive selection. Unities system the
universe is first divided into a number of stratagooups. Then from each
group certain number of items are taken on randasisb Thus, in the
selection of strata we use purposive selection oggthut in selecting actual
units from each stratum random method is used.

Process of Stratifying
The source of stratified sampling depends upon d&tion of strata or

groups. If a correct stratification has been madenea smaller number of

units will form a representative sample. Followipgints may be kept in
mind while constructing strata:

1. First of all we should note the different vatesbinvolved and used
in the study of the problem. The common variablegdu for
stratification are generally region, income, sex dthe universe is
first divided into groups and then the requiredtai@ire selected at
random from each group. In selecting the varialdese should be
taken to see that they are related to study.

2. The size of each stratum in the universe shbaldarge enough to
provide selection of items on random basis. Ifdtrata are too small,
difficulty may be created in making a random sedect

3. Stratification should be so conducted that thereuld be perfect
homogeneity in the different units of strata. Ttesris in one stratum
should be similar to each other but they shouléedigignificantly
from the units of other strata.
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It is desirable that number of items to be getbérom each stratum
should be in the same ratio to the total numbemas in the stratum
the same ratio. In a certain social group it is 75%e same
percentage of units will be selected from amongstetducated.

The strata should be clear cut and free fromrlapping, so that
every unit must find a place in some stratum ordtier and no unit
should be placed in more than one stratum. Thénataber of units
in different strata should be equal to total numleérunits in
universe.

Kinds of Stratified Sampling
Stratified sampling itself is of the following tlee¢ypes:

(1)

(2)

3)

Proportional stratified sample: In method thaniber of units to be
drawn from each stratum is in the same proport®thay stand in
the universe, It has already been explained above.
Disproportional stratified sample: Accordingthlis method an equal
number of cases are taken from each stratum reggardf the size of
strata in proportion in the universe. It is alscown as controlled
sampling because it permits inter-strata comparison

Stratified weighted sampling: This method aias removing the
defects of disproportion sample and combine theamiges of the
two stratified samples stated earlier. The dispriopo sample has
one defect, that it creates bias over weightingesofthe strata. In
this system equal number of units are selected feach stratum.
Averages are taken from each stratum but they ias: gveights in
proportion to the size of stratum in the whole ense.

Advantages of Stratified Sampling
Following are the main advantages of stratified gamg:

1.

The sampler gets a greater control over the anmprandom sample
although every unit has an equal chance of beingctesl,
sometimes, important groups are left out by chablceler stratified
sampling no significant group is left unrepresented
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If proper stratification has been made a reptasige character can
be achieved with fewer items. If a stratum is patfehomogeneous,
selection of even a few items from it is enough.

Replacement of case can be resorted too e&sllg priginal case is
not accessible to study. If a person refuses toparate with the
survey, he may be replaced by another man frorsdhee stratum.

In stratification, the sample can be so seletitatd most of the units
are geographically localized. In a purely randommga there is not
enough control and the cases actually selected baayery widely

dispersed. Concentration of units saves time astafesurvey.

It is of great help if the distribution of theiverse is skewed.

It is the only sampling plan which enables usathieve different
degrees of accuracy for different segments of tplation.

Stratified random sampling is more precise amdtgreat extent
avoids bias. It also saves time and cost of dallaation since the
sample size can be less in this method.

Disadvantages of Stratified Sampling
Following Eire the main disadvantages of stratiSadhpling:

1.

Bias may be caused in the sample through imprstpatification. If
the strata are overlapping, unsuitable for the lprabunder study or
disproportionate, the selection of the sample magt ibe
representative.

A sample in order to be representative must bepgstionate.
Proportion is attained in random sampling. Autocally in stratified
sampling deliberate attempt has to be made in thispect.
Attainment of proportion is very difficult througtieliberate means
specially when of the size of different strataxigemely unequal.
Disproportionate stratification requires weighti which again
introduces selective factor in the sample. An ungagghting makes
the sample unrepresentative.
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4, Difficulty may be experienced in putting parlexucase in a stratum.
If the strata are not very clear cut it may beidift to decide in
which stratum any particular unit is to be placed.

QUOTA SAMPLING

Quota sampling is a special type of stratified dargpAccording to
this method the universe is first divided into drént strata. Then the number
to be selected from each stratum is decided. Tamber is known as the
guota. The field workers are generally asked teciethe quota from the
stratum according to their will. To take an exanglpposes a sample of 500
families is to be selected. Under this systemhihgses to be approached will
be decided first and the field workers will be aske select one family from
each house at their will. Quota sampling is a i§iedtcum-purposive
sampling and thus enjoys the benefits of both abwemed methods. It
makes the best use of stratification economicailys only useful method
when no sample frame is available. However, thishog suffers from the
limitations of both stratified and purposive samgli Bias may also occur
due to substitution of unlike sample units. Morapv&&mpling error and
standard error cannot, be estimated.

MULTI-STAGE SAMPLING
This method is generally used in selecting a sarfipla very large

area. Under this method the selection of the saipteade in various stages.

For example, the following procedure would be addgb select a sample of

a few hundred houses from a large city.

(@) Divide the whole city into homogeneous regioB8are should be
taken to see that each region is approximatelyléqusaze and there
is similarity among the people of one region aslezgarding the
aspect that is being studied.

(b) Select two primary sample areas from each regio random
sampling method.

(©) Select one block cluster (group of houses) fppimary sample area.
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(d) Select some houses from each block clusteraplaom sampling
basis.

Thus, we see that the selection of final samplésuisi made in a
number of stages. The method is thus a combinafioandom sampling and
stratified sampling, and if conducted judiciouglypossess the advantages of
both the types. Greater representation can be\ahim shortest possible
numbers and representation of every area is secMiat-stage sampling is
more flexible in comparison to the other methodsasfipling. This technique
is of great significance in surveys of underdevetbareas where no up to
date and accurate frame is generally available siabp-division of the
materials into reasonably small sampling units. éinithis method surveys
can be conducted with considerable speed. Howevests are likely to be
large in this method in comparison to any other hoét It involves
considerable amount of listing of first stage ungecond stage units etc.,
though complete listing of units is not necessary.

CONVENIENCE SAMPLING

It is generally known as unsystematic, carelesgidantal or
opportunistic sampling. According to this system,sample is selected
according to the convenience of the sampler. Thisvenience may be in
respect of availability of source list, accessipibf the units etc. Although
the method is most unscientific, yet quite a largenber of samples are
selected according to this method. A conveniencepBag may be used in
any one or more of the following cases:

(@) When the universe is not clearly defined.

(b) When sampling unit is not clear.

(© When a complete source list is not available.

Thus, the selection of names from telephone dirgctadustrial or
Stock Exchange Directories, Automobile RegistratiRecords will come
under this type of sampling.
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SELF-SELECTED SAMPLE

Sometimes, a sample is not actually selected baplpeghemselves
opt to be included or not to be included in a s@nBlppose, for example, an
enquiry has to be made about the people's likig afgparticular radio
programme, and an announcement to this effect deroa the radio, in such
case, the sample is not fixed. Those who carely fferm the part of the
sample. Such a sample is known as self-selecteplsam

CLUSTER SAMPLING

Under this method, the total population is dividedo some
recognizable subdivisions which are termed as @lssind a simple random
sample of these clusters is drawn and then theeguwf/each and every unit
in the selected cluster is made.

Principles of Cluster Sampling

- Cluster should be as small as possible with ds¢ @&nd limitations of
the survey.

- The number of sampling units in each cluster khobe
approximately same.

Merits: This method provides significant cost gain and gasier and more

practical method which facilitates the field work.

Demerits: The results obtained under this method are likelybe less

accurate if the numbers of sampling units in eadhster are not

approximately the same.

SYSTEMATIC SAMPLING

Under this method a sample is taken from a lispared on the basis
of alphabetic order or on house number or any atiethod. In this method,
only the first sample unit is selected at randord #re remaining units are
automatically selected in a definite sequence aialegpacing from one
another.
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TYPES OF PURPOSEFUL SAMPLING
i.  Convenience sampling

ii.  Critical case sampling

iii. Extreme case sampling

iv. ~ Homogeneous sampling

v. Intensity sampling

vi.  Maximum variation sampling
Vii. Purposeful random sampling
viii.  Typical case sampling

ix.  Snowball or network sampling

X.  Theory-based sampling.

OTHER SAMPLING METHODS
Snow Ball Sampling

This method is used where the information aboutsuwithin the
population is not available. For instance, if thegarcher wants to study the
problems faced by Indians in the City of New Ydnk, would contact all the
Indians in the City of New York who could be loaterhose contacted
would be asked to give the names of other Indiarthe City of New York.
By repeating the process in several stages a rmagirindians in the City of
New York could hopefully be identified and contatté&rom this group a
sample would be drawn.

Spatial Sampling

Some population move from place to place. In sucase, the whole
population (wherever possible) at a particular plare taken into the
sampling and studied.

Saturation Sampling

It requires a study of all population. In socionetstudies, this
technique is adopted. In such studies even if arsgm is left out, we get
distorted results.
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HOW TO SELECT A SAMPLE
The procedure of selecting a sample differs acogrtth the type of

sample selected. Yet certain fundamental rulesbeacited. Following steps

are generally taken in selecting the sample:

D Defining Universe: The whole group from which the sample is to be
selected is technically called universe or poparkatirhus, in order to
draw the sample we must first of all have a cldaaiof the universe
from which the sample is to be drawn. In some catbes universe
has the geographical limits and then it is verydadocate it. But if
the universe depends upon some quality or attrjlulgfnition of the
universe becomes rather difficult.

Thus, for example, if an opinion survey about atipalar radio
programme is to be made the universe will condisdliothose people who
have listened to that programme. Naturally it isulslobe difficult task to
define such an universe.

Different types of Universe:The universe from which the sample is to be

drawn may be classified into following types:

(a) Definite and indefinite universe: When the number of units

falling within the universe can be definitely agaared it is

known as definite universe, e.g., a city or logadit students of a
college or university. When this number and thecexanits

cannot be ascertained we call it indefinite unige’n universe
may be indefinite because of its constantly chamgiature like

young babies. Their number cannot be ascertained ayperiod
of time as these numbers are constantly changfngiay be

indefinite when the cases cannot be located, #eg.users of a
particular radio programme.

(b) Real and hypothetical universeThe universe may be a real or
simply hypothetical. Hypothetical universe is need in case of
surveys. But it has great utility in statisticablyrsis. Most of the
statistical generalizations are made from a pulslyothetical
universe. Thus, for example, after studying the sasn of
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population we may draw certain mathematical formula
regarding the distribution of population in diffateage groups.
Now if the total population of a place falling wittha similar
class is given to us we can form a theoretical Ueagy
distribution of various age groups and thus deteentihe number
of units to be drawn from each group. This typeimif/erse will
be known as hypothetical universe.
(2) Sampling Unit: Before drawing a sampling we have to decide theain
sample. What shall we select: a house, a familyindividual or a group
surveyors have fallen into the error of thinkingtttas long as they are
dealing with human population, the individual p&rsare the sampling units
actually; however, relatively few studies have ugedple as sampling units.
Following are the main types of sampling units.

(@) Geographical units - e.g., a state, distgity;, ward, region or
locality.

(b) Structural units - e.g., a house, aflat et

(© Social group units - e.g., a family a schaat]ub, a church, etc.

(d) Individuals.

The house or residential dwelling is generally ida®d as the best
unit in the sense that it can be easily located.
Qualities of a good unit: Following are the main qualities of a good
sampling unit.

1. The unit should be clear, unambiguous and defittitshould be
capable of being objectively ascertained and e&stigted. Thus,
for example, 'an honest man is not a fit unit as difficult to be
ascertained.

2. The unit of sample should be suitable for the problunder
study. Thus in study of the influence of joint f&msystem,
family will be the most suitable unit.

3. The unit selected should be standardized if pasditan entirely
new unit has been used, its meaning mid signifieasiould be
explained clearly.
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4. The unit should be easily ascertainable. Thusn iingividual is
to be selected as unit, it is difficult to find theames of all the
individuals concerned and even if they are knownsivery
difficult to find them unless their names are acpamed with
their addresses.

SOURCE LIST

The list which contains the name of the units azerse from which

the sample is to be selected is technically knogvsaurce list. A source list
may be already in existence or it may have to lepgmed. For example,
names of all the house owners, telephone ownerscate be seen from list
maintained by respective departments. But theofighe tenants occupying
particular area or house has to be prepared. Soewtithe list may be
available in parts and may have to be consolidaddther times, the list
may be exhaustive and relevant. Universe may late sorted out.

Quialities of a usable source listThe following points are worth

noting before using the source list:

1.

The list should be exhaustive. The entire usiwdo be studied must
be contained in the source list.

The list should be up to date and valid. It $ttowt contain dead
names and must include the latest additions ttishe

The list should contain full information abotmetunits so that the
sample may be drawn on stratified basis. It shaddtain the
addresses also so that it may be possible to dah&anits selected.
The names should not be repeated in the listekample, if the list
of guardians is maintained, the name of a persoy lmeafound at
more than one places according to the number obaschoing
children.

The source list should be suitable for the ahitudy. For example,
if any family has been selected as unit, the lsttaining individual
names for house numbers would be of no value.

Source list must be reliable. It must be mangdiby an authority

that can be relied upon.
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7. Source list must be written by the researchkusT for example, the
government may maintain a list of history sheetsibmay not be
kept open for the public. Similarly, a bank althbugraintaining a
list of depositors may refuse to supply it to teeaarcher. Such lists
are to be released when a survey is to be condimtethe same
department or under the authority of the government

SIZE OF SAMPLE

The size of the sample is an important problemetadcided in case
of sampling. This is because the size has a dbeating upon accuracy,
time, cost, and administration of the survey. Lasgmples are generally hard
to manage and are unfit for detailed study, but thay be essential for
representativeness. According to Parten - "An aptinsample in survey is
one which fulfills the requirements of efficiencyepresentativeness,
reliability and flexibility". The sample should bemall enough to avoid
unnecessary expenses and large enough to avdieratite sampling error.

FACTORS AFFECTING THE SIZE OF THE SAMPLE
The size of the sample depends upon a number tofr§athe chief of

which are stated below:

1. Homogeneity or heterogeneity of universe:f the universe is
comparatively homogeneous a smaller size of thepkamay be
sufficient. If all the units were exactly alike oséngle unit could
serve as sample, but if the universe is heterogenao that very few
units are similar, the sample has to be essentaler in size.

2. Number of classes proposedf a large number of classes are to be
formed the sample must be large enough, so thay eless may be
of proper size suitable for statistical treatmdhtthe size of the
sample is small there may be some classes whichcoragin one or
two units only. Some may remain totally unrepresénthe result is
that they cannot be analyzed properly and the géimation based
upon them will also not be correct. Thus, largertiamber of classes
proposed greater will be the size of the sample.
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Nature of study: The size of the sample will also depend upon the
nature of study. If an intensive study is to be enadntinuously for a
pretty long time, large sample is unfit for the pase as it will
require very large finance and other resources.sTlhu case of
opinion surveys where people have to be contactekinfowing their
opinion about the problem under the study the viger is quite short
and much larger number of units may be includedhan sample.
Similarly, in case of general study large numbecases at can be
taken but if the study is of a technical naturea@é number may
become difficult to manage.

Practical considerations: Practical considerations as availability of
finance, time at our disposal, number of traineddfiworkers etc.,
may also be taken as important factor in decidimg gize of the
sample. The limitations of these resources nedéssarit the size

of the sample. One thing must be made clear afsthige. Although
these practical considerations do weigh heavilgatermining the
size of the sample it should never be done at tis¢ @f accuracy.
Any amount of money, how so ever small, spent on an
unrepresentative sample, is pure and simple waste naust be
avoided at all cost.

Standard of accuracy:lt is generally considered that larger the size
of the sample greater is the standard of accuragcy o
representativeness. Although this is not true Incakes, as mere
largeness of size is no guarantee for represeetass. A small but
well selected sample may give better results thatarger and
thoughtlessly selected sample. National OpinioneBeh Centre
(N.O.R.C.), the premier opinion survey agency ofekita, is now
turning more and more to small size samples. IN61840.R.C.
selected about. 2500 cases in a standard polP48 it was reduced
to 1300 cases only. As the technigque of samplirfgeioming more
and more scientific and refined better standardoofuracy has been
possible to be achieved by comparatively smallempdes.

188



Research Methodology

In spite of the above argument, the general fattanes that larger
sample is necessary for greater reliability. A slsample can only be
reliable when it has been drawn by experts andeny vavourable
circumstances. But that is not always possible. diidance is
generally available for drawing sample. There areeolimitations
like inadequate source list, lack of complete kremlgle about the
universe, and the units of which it composed onéeunthese
limitations. It is always safer to draw compardviarger sample to
make it more reliable and representative.

Size of the questionnaire or schedulefhe size of the questionnaire
and the nature of questions to be asked is alsoitinly factor for the
size of the sample. Larger the size of scheduleernomplicated the
guestions to be asked. Smaller is to be the size pioper
administration.

Mature of cases to be contactedThe nature of cases to be
contacted plays its own part in deciding the sizthe sample. If the
cases are geographically scattered a small sampi®ie suitable.
On the other hand, if the refusal rate is likehbtoheavy or losses of
cases likely to be quite big, a larger sample bdsetselected, so that
after providing for the cases who may refuse tdyrep those that
may not be available due to other cause, the aotwaber of cases
that is left out may be large enough to permitstiatl analysis.

Type of sampling used:If absolute random sampling has been used
much larger sample is required. Random sample liabte only
when sufficiently large sample units are used. Bsedit is only in
large number of cases that law of statistical raguyl properly works
and every class of unit gets a chance of beingtseleOn the other
hand, if the stratified sample has been selectedbility can be
achieved in a much smaller size. But in stratifigmpling the
essential conditions are that stratification must proper. If
stratification is unsuitable and improper a largenber will only add
to the bias in the sample.
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These are some of broad considerations that dre kept in mind. In
fact no rigid number can be prescribed for an optnsize of the sample.
The nature of the problem is the only decidingdaeind the common sense
and experience of the researcher the only guitl@isrmatter.

FORMULAE FOR SAMPLE SIZE
Mildred Parten has given the following formula foalculating
sample size.
Sample size =-“?r£)
Where S stands for the preliminary standard dieviaif the universe.
Z stands for the number of standard error units.
T stands for the margin of error to be tolerated.
In the formula used for determining sample sizeyriar estimate of the

standard deviation of the population and levelaffitience is necessary. The
confidence level is taken 95% or 99%.

MINIMUM SAMPLE SIZE
The following formula can be used to determine rtieimum size
of the sample:

2
\/E - (196)(0‘) orn= M
prevision Prevision

In this formula, n = sample size, 1.96 = 95 % adarfice level,
o = population standard deviation.

TESTING RELIABILITY OF SAMPLE

The researcher must make sure that the sampleegkleg him is reliable or

representative and valid generalization can be wnrfmam it. The following

methods are generally adopted for testing thehiétipof the sample:

1. By drawing a parallel sample: Another sample may be drawn from
the same universe and if various measurements wgizerage,
dispersion, frequency distribution are taken areniitally. The
readers must know at this point that no two samplesvsoever,
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accurately drawn, can be exactly alike. They agaificantly alike.
A mathematical measurement known as sampling emratandard
error is adopted for this purpose.

2. By comparing the measurement of the sample with tis® of the
universe if known: Sometimes, the different measurements of the
universe are known, e.g., equality of sex rati@ digtribution etc. In
such cases, the various measurements of the sargleompared
with those of the universe and if the differencesignificant the
sample is considered to be unrepresentative oedbias

3. By drawing a sub sample from the main sampleSometimes, sub-
sample from the main sample is selected. It imsitely studied and
the findings are compared with the main samples Tilethod is not
used for testing the representativeness of the Isalup to detect any
error that might have crept in due to faulty cdilee of facts.

USE OF SAMPLING IN SOCIAL RESEARCH

The use of sampling methods has been very old éralscesearch.
According to Stephen they were used even earlem tensus method. As
early as in 1754, the census of population of Brjlas conducted by this
method. According to this method average numbepedple living in a
house was assumed to be 6 and total population eedculated by
multiplying the number of houses with 6. In 1808cathe same method was
used, but this time average number of births wagea@dbo it.

In 1936, B.S., Rowntree made a detailed study ofkimg class
conditions in the city of New York. He first of atbntacted 19362 families.
Later on he tried the sampling method to testet&lbility. He first of all
selected every tenth houses, thus, taking a saaffl®36 houses. He also
took subsequent samples selecting very 20th, 3fth and 50th houses.
Thus, he undertook five sample studies of the spomilation every time
reducing the sample. His findings were that thelte®f sampling were quite
reliable. According to census type study 31% ofgbpulation was living a
life below standard. In case of sample it was betw@l.1 to 33.1%.
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It was Prof. A.L. Bowley who first of all introdudethe principle of
random sampling in social research. He conductedthidy in collaboration
with Burnett Hurst to compare the incidence of povat different times and
places. They visited one in eveiy 20 houses ataendowley gave a veiy
elaborate treatise of random sampling and the mstlod calculating the
standard errors. Snedecor was so much impress&bwiey's work that at
one place he goes on to say - "Bowley's monumentastigation of
mathematical theory of representative samplingdiase been improved in
minor details, with a few notable exceptions, ityne said that most of our
present knowledge of sampling of social facts iglared in the Journal of
the International Institute”.

Since that time there has been constant improvemehe sampling
technique, methods of calculating the probablereretc., more and more use
has been made of the sampling technique in soesdarches, surveys and
polls, In fact, social research has been possiblly through sampling
method.

ERRORS IN SAMPLING

I. SAMPLING ERRORS

Meaning: According to Patterson, "Sampling error is thdedénce between
the result of studying a sample and inferring altezbout the population and
the result of the census of the whole populati®@mpling errors are the
random variables in the sample estimates around tihe population
parameters. Since they occur randomly and are lgdikaly to be in either
direction, their nature happens to be of compengdype and the expected
value of such error happens to be equal to zenmpliag error decreases
with the increase in the size of the sample (hunadbamits selected in the
samples) and it happens to be of a smaller magnitudase of homogeneous
population. In many situations, the sampling ersapproximately inversely
proportional to the square-root of the number afsuimcluded in the sample.
It can be represented in the form of a diagram.rgasure sampling error in
the y-axis and the sample size in the x-axis. Amgl ¢urve is negative in

slope (like a demand curve). See Fig. 6.1 "Redusamgpling error".
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Types: Sampling errors are of two types Biased and Urhi&srors.

Biased Errors

Biased errors are those which arise as a resahlybias or prejudice
of the person in selecting a particular samplingthm@. For example,
purposive and deliberate sampling method may betadoin place of a
simple random sampling method. As a result of susklection, some errors
are bound to arise. And they are known as biasedserSuch errors are also
known as cumulative errors or non-compensating®rro

These are the errors which arise from any biaglecton estimation
etc., for example, if in place of simple random phng, deliberate sampling
has been used in a particular case some biasriglirted in the result and
hence, such errors are called biased errors.

Causes of Bias
Bias in sampling may arise under the following eimstances:

1. Faulty process of sample selection
2. Faulty methods of data collection
3. Faulty methods of analysis.

Unbiased Errors

Unbiased errors are such errors which are eith@daatal or arise in
the natural course of events and are without aay or prejudice. They arise
because of chance difference between the memb@apotation included in
the sample and those not included. It is also knag/mandom errors. These
are the errors which arise due to chance differdiete/een the number of
population included in the population and thoseimciuded.

II. NON-SAMPLING ERRORS

Meaning: According to Patterson: "Non-sampling errors arers that occur
in acquiring, recording, or tabulating statistidalta that cannot be described
to sampling error. They may arise in either a cemmgua sample”.
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Types (Causes) of Non-sampling ErrorsNon-sampling errors are caused
by the following:

Faulty problem definitions

Defective population definition

Inadequate and inconsistent data specification

Inappropriate statistical unit

Inaccurate or inappropriate methods of data cadlect

Lack of trained and experienced investigators

Lack of adequate inspection and supervision of gnjnstaff

Frame is non-representative of the population

Non-response errors

Measurement error

Poor questionnaire design

Improper causal inferences

Interpretation errors

Data processing errors

Data analysis errors

Errors due to non-response caused by incompleterage of units
Error in data processing operations such as codmmching,
verification etc.

Errors committed during presentation and printing tabulating
results.

They occur due to the use of sampling surveys. Evgen a sample
is random one, it may not be exactly representatiibe population
from which it is chosen. Samples may be taken from the same
population four times. All samples may not be alike. This also gives
rise to sampling errors.

Total Error = Sampling Error + Non-sampling Error.

METHODS OF REDUCING SAMPLING ERROR

The sampling errors must be reduced to the minimgonthat the

results and conclusions are sufficiently represesataf the whole universe.
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This can be done by removing errors of bfemm the sample and ¢
enlarging the size of the sample. The samplingreisoapproximatel
inversely proportional to the squam@st of the number of units included
the sample, as represented in the following figure:

Sampling
error

Sample size

Figure 6.1: Reducing sampling error.

Reducing sampling error is initially possible bgreasing the size «
the sample but it becomes marginal after a cestaige.

CORRELATION, PROBABLE AND STANDARD ERRORS
Sources of Errors
i.  Use of inappropriate average or wrong use of ae
il. Drawing unwarranted conclusions
iii. Irrelevant data
iv.  Unequal basis of comparison
v.  Drawing inferences from an argument running frofecfto caus
vi.  False generalizations

vii.  Coefficient of association is also often resporsfbl  wrong
interpretation
viii. Percentages are comanly responsible for erroneous conclusi

Methods of Studying Correlation:

The various methods of ascertaining whether twoatses are
correlated or not are:
I Scatter Diagram Method
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Il. Graphic Method
II. Karl Pearson's Coefficient of Correlation
V. Concurrent Deviation Method
V. Method of Least Squares.
Of these, the first two are based on the knowleafgdiagram and
graphs, whereas others are the mathematical methods

INTERPRETING COEFFICIENT OF CORRELATION

The coefficient of correlation measures the degreeelationship
between two sets of figures. As the reliabilityestimates depends upon the
closeness of the relationship, it is imperative titenost care be taken while
interpreting the value of coefficient of correlatjootherwise fallacious
conclusions can be drawn.

Unfortunately, the interpretation of the coeffidiesi correlation "r"
depends very much on experience. The full sigmiteaof "r" will only be
grasped after working out a number of correlationbfems and seeing the
kinds of data that gives rise to various valuesraf The investigator must
know his data thoroughly in order to avoid erroffsimerpretation and
emphasis. He must be familiar, or become familai) all the relationships
and theory which bear upon the data and shouldhraamnclusion based on
logical reasoning and intelligence investigation significantly related
matters. However, the following general rules awerg which would help in
interpreting the value of "r".

1. When r = +1, it means there is perfect positalationship between
the variables.

2. When r = -1, it means there is perfect negatdationship between
the variables.

3. When r = 0, it means that there is no relatigndfetween the
variable, i.e., the variables are uncorrelated.

4, The closer r is to +1 or -1, the closer thetmateship between the

variables and closer r is to 0, the less closedlaionship. Beyond
this it is not safe to go. The full interpretatioh r depends upon

circumstances, one of which is the size of the $anmfdl that can
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really be said that when estimating the value & wariable from the
value of another, the higher the value of r, thitelbéhe estimates.

5. The closeness of the relationship is not prapaat to r. If the value
of r is 0.8, it does not indicate a relationshipcevas close as one of
0.4. Itis, in fact, very much closer.

COEFFICIENT OF CORRELATION AND PROBABLE ERROR

The probable error of the coefficient of correlatidelps in
interpreting its value. With the help of probableoe it is possible to
determine the reliability of the value of the caméint in so far as it depends
on the conditions of random sampling. The probabier of the coefficient
of correlation is obtained as follows:

—_ _XZ
P.E=0.6745

where r is the coefficient of correlation and Ne thumber of pairs of
observation.

1. If the value of r is less than the probable rethere is no evidence of
correlation, i.e., the value of r is not at allrsfgcant.

2. If the value of r is more than six times the haiole error, the
coefficient of correlation is practically certairg., the value of r is
significant.

3. By adding and substracting the value of probalter from the

coefficient of correlation we get respectively thpper and lower
limits within which coefficient of correlation irhé population can be
expected to lie. Symbolically,
P=p+RE.
Wherep (rho) denotes correlation in the population and 6l
Let us compute probable error, assuming a coefitici correlation of 0.80
and a sample of pairs of items. We will have

_ 1-.82
P.E= 0'6745ﬁ
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If 0.6745 is omitted from the formula of probableoe, we get the
standard error of the coefficient of correlatioheTstandard error p therefore
is:

P.E = 0.6745"2
. - . \/N

The limits of the correlation in the population ebe p + P.E., i.e.,
0.8 + 0.06 or 0.74 - 0.86.

Instances are quite common wherein a correlatiaificeent of 0.5
or even 0.4 is obliviously considered to be fairigh degree of correlation by
a writer or research worker. Yet, a correct cogffit of 0.5 means that only
25 per cent of the variation is explained. A catieih coefficient of 0.4
means that only 16 per cent of the variation idairpd.

Conditions for the Use of Probable Error:
The measure of probable error can be probably askdwhen the following
three conditions exist:

1. The data must approximately be a normal frequenaove (bell-
shaped curve).

2. The statistical measure for which the P.E. impated must have
been calculated from a sample.

3. The sample must have been selected in an udbmaener and the

individual items must be independent.

However, these conditions are generally satisfied as such the
reliability of the correlation coefficient is detsined largely on the basis of
exterior tests of reasonableness which are oft@nstédtistical character.

STANDARD ERROR OF ESTIMATE

With the help of regression equations perfect otemh is practically
impossible. For example, the revenue for the yeamfgasoline sales (y)
based on automobile registered (x) as of a cedate would no doubt be
approximately fairly closely, but prediction maytrize exact to the nearest
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rupee nor probably to the nearest 1000 rupees. \ghateded, then, is a
measure, which would indicate how precise the ptixli of y is, based on x
or conversely, how accurate the prediction might Hee measure is called
the standard error of estimate. The standard efrestimate is symbolized
by S. The standard deviation measures the dispeasiout an average, such
as the mean. The standard error of estimate meathealispersion about an
average line, called the regression line. The féanfor calculating the
standard error of estimate is

s - (Y -Y)’ . \/Un explainedVariation
=, |=° ie.
¥ N N
2
Also Syx = Oy N1-T

where
S,x = theStandarderrorof regressiorof Y valuesfromY..

This Formulation is not convenient from the compateal point of view
because it requires the computation of (3-YA more Convenient formula is

_\/ZYZ—Nany

W =

The standard error of regression of X value fromis<c

Six ‘/Z(XNX) alsoS,, =0, \/7

2
Aso'S,, - \/ZX - azl:\lx -b> xy

S, = thestandardof regressiorof X valuesfrom X..

The standard error of estimate measures the agcofdloe estimated
figures. The smaller the value of standard erragstimate, the closer will be
dots to the regression line and the better thenastis based on the equation
for this line. If the standard error of estimateéso, then there is no variation

about the line and the correlation will be perfethus, with the help of
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standard error estimate, it is possible for us doedain how good and
representative the regression line is as a demgrippf the average
relationship between two series.

COMPOUND INTEREST FORMULA

P =P @1+n)"

where,

PO = the amount at the beginning of the period

P, = The amount at the end of the period

r = Rate of change
n = Number of time periods.
It follows from the above formula that

r= L -1
I:)O
P,=PR @+

STANDARD ERROR

The standard deviations of the sampling distributie called the
standard error. For example, x , X2, ... etc.,theemeans of all the samples
drawn from the population, the standard deviatioihall these means is the
standard error of the mean.
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CHAPTER 7
OBSERVATION

MEANING

Observation means acquiring knowledge through e af sense
organs. It implies the use of eyes rather than éhes and the voice.
Observation is systematic and deliberate study utitro the eye of
spontaneous occurrences as they occur. The Oxfomti§€: Dictionary
defines Observation as 'accurate watching and mgtbi phenomena as they
occur in nature with regard to cause and effechotual relations'. Dr. P.V.
Young defines Observation as 'a systematic anthefalie study through the
eye of spontaneous occurrences at the time theyr'odtis a systematic
viewing coupled with consideration of the seen mimeena. It is a deliberate
study through the eye, which may be used as on¢h@fmethods for
scrutinizing collective behaviour and complex oftitutions as well as
separate units composing of totality. According @Gwode and Hatt,
observation includes the most casual uncontroligetences as well as the
most exact film records of laboratory experimewotatiObservation is defined
as the process of recognizing and noting peoplgctsh and occurrences
rather than asking for information. Under the Ofaton method the
information is sought by way of investigators' owdirect Observation
without asking from the respondent. Observationkset® ascertain the
external behaviour of persons in a variety of gitues. The external
behaviour of persons in a variety of situations awth controlled or
uncontrolled.
Observation a scientific technique:Science begins with Observation and
must ultimately return to Observation for its finadlidation. Observation
becomes a scientific technique to the extent that i

« It serves a formulated research purpose.
o Itis planned systematically.
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o It is corded systematically and related to more egain
propositions, It is subjected to checks and costroh
validity and reliability.

COMPONENTS OF OBSERVATION
There are three important components of obsenation

1. Sensation,
2. Attention, and
3. Perception.

General Characteristics of Observation Method

Observation, as a technique of data collection, thasfollowing
general characteristics:

Physical and mental activity: Observation involves the use of sense
organs of the investigator. He has to see or teathing and then keep it in
mind or record the same for careful analysis ater Istage.

Specific, selective and purposefulA researcher selects his area of
activity and the things he is required to obsefMaen only, it becomes a
purposeful research affair. Observation is guidgddistinct motives or
gainful purposes.

Tools of research:If it is to be finally useful, Observation sholiéd
based on scientific tools of research which hawnbeirly standardized.

Direct study: This is a scientific method where the researchdema
a direct study of the situation or phenomenons,lin fact, the only method
for collecting reliable primary data.

Cause and effect relationships:This method tries to establish a
logical relationship between the cause and effatt the observed
phenomenon.

Systematic and scientific: Intelligent planning, expert execution,
adequate recording, and, scientific interpretaticmvarious steps involved in
a scientific and systematic Observation.

Observation is expert: Observation is expert, that is, done by a
specially well-trained person for a distinct purpes
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Observation is quantitative: Observation is usually with a tally of
the number of instances that a particular typeebflviour has occurred.

Carefully noted: All occurrences have to be carefully noted eithier a
the time of Observation or immediately after thes@ation. The social,
investigator uses recording devices such as chistk rating scales, score
cards, sealed specimen, and blank forms for tgl§fiaquencies. The use of
well constructed proforma helps in summarizing godntifying of the data
collected by Observation.

Subjects to cheeks and verification:The results of all systematic
observation are subjected to checks and verifigatio

RELATION WITI-l HYPOTHESIS (M)

Observation is a logical start in the formulatioh lypothesis.
The researcher first observes a thing and thensfdrim opinion which is
developed later as a hypothesis. For instance aetemtatively formulate
an exploratory hypothesis that accidents are cabgegpeeding vehicles. In
this context, case study may be designed to foouth® speeding vehicles
and the consequences of such speed.

OBSERVATION AS A TECHNIQUE OF DATA COLLECTION

As Goode and Hatt rightly put science begins withs€vation.
Copernicus has observed the things which have amtuturing his time.
Even today, Observation is the touch stone of $fienactivity in
establishing the cause and effect relationship.e@@asion proved to be an
important technique of conducting research in ptalsinatural and social
sciences. Observation is, perhaps, the only mepieofibctly suited to study
the behaviour of social phenomena. Observatiorhésanly way through
which the child accumulates knowledge uses ittditure retrieval.

As regards social sciences. Observation is the cwsimonly used
method in collecting data regarding the behaviddrmnan beings of a social
phenomena. In the studies like consumer behavexacutive behaviour, and
workers behaviour, Observation proves to be a gend technique of data
collection. In the fields of commerce and econoimioisservation of the
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prices, markets, and capital flows is more a comandivity which serves as
a good, e.g., for probing into the behaviour of phenomena. Observation is
considered to be a handy tool in marketing resea®cme of the major
studies in consumer behaviour in the U.S.A. aredooted with the help of
Observation. In some cases, Observation is corsiderbe the only way to
obtain marketing information required for the stuffgpr example, if a store
manager wishes to determine the current pricingsahes promotion activity
talcing place at his competitors establishment, easgnal visit may be
necessary. Such casual Observation, while providisgful information,
would enable him to get first-hand account of tieasion.

PROCESS OF OBSERVATION
Observation is a sequential process which helpsrekearcher to

record results with precision. Lin Naw in his 'Fdation of social Research'

has identified five sequential steps in the obg@rmamethod. They are: (i)

Preparation and training, (i) Entry into the stuelyvironment, (iii) Initial

interaction, (iv) Observations and recording, amj Termination of field

work.

1. Preparation and training: The researcher must decide what, where
and how to observe the thing. He should prepare nimessary
ground for Observation. For example, the researshitterested in
observing the morals and commitment of the workes factory. In
this context, he has to decide whether he is cdratérg on the
entire work force or only a section of them. Thendhnould fix up
timings for Observation. The important aspect amding other
things, is what he should observe, for example,dycbon
environment, relationship between supervisor andrkers, or
relations among workers or anything. This enalibesrésearcher to
have a clear understanding about the problem, rdetbgy and the
necessary training for initiation of the project.

2. Entry into the study environment: The second step is entering the
study environment. If the study is related to a eyowmental

establishment, the permission of the appropriathaaity may be
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necessary. If the study is related to a local grtikg the village
panchayat, a letter from the proper channels shoglgupplemented
with the approval of the key persons to gain emtitp the study
group. After gaining entry into the group, the abse should
identify his role either as a participant obsergernon-participant
observer etc. He should also develop normal reiskigp with the
group (i.e., the establishment of rapport). Thely time observer will
become acceptable to the group. He should impress this
informants about the confidentiality of their idiication in the
study.

Initial interactions: The researcher should establish preliminary
contact with situation and initial interaction withe respondents.
The researcher is required to use his ingenuitymiring and
interacting with the people.

Observation and recording: Observation normally does not pose a
problem once rapport has been established. Butrdiegp the
Observation poses a problem. The researcher shakdditmost care
in order not to disturb respondent's original aretbehaviour. The
researcher may use good mechanical devices to wmpthe
recording facility and accuracy. The researcheukhtake care to
record the events in sequence and see that is rimemiss any
important stage in a sequence in the whole proéesther he should
verify the creditability of statements of respondeand accordingly
classify the data even when he is recording theesam

Termination of field work: This last step involves not only the
termination of research work on hand but also #renination of
emotional relationships, if any, developed durihg study. There
should be no bias and distortion in the analysi iaterpretation of
data.
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AIDS IN OBSERVATION PROCESS

The use of tools like diaries, field notes, magwoatdists, cameras,
audio and video tape recorders etc., may enhaneeisgpn to the
Observation process. Let us discuss these aidyybrie

Diaries: The researcher after observing the situation ocaep ka
record of each event. This may take the form ofaayd If carefully written,
these things give a fair and sufficiently long agatoof the situation.

Field notes: An observer must record detailed notes of evergthie
observes. Distortion, which will hinder the progresf the work, must be
avoided.

Maps: The utility of the map is not limited merely to tlgeaphic
portrayal of facts.

Maps are often indispensable in locating problenerifying
hypothesis, analyzing data and discovering hiddatsfand relationships.
The social base maps showing the relation of Tygqugcal aspects of a
community to its social organization will call folurther study and
Observation which probably would have never comegtd otherwise.

Analogy: In analyzing a social institution or social redaiship and
in answering questions like how does someone becameembezzler?
Analogies are particularly useful.

Checklist: It is one of the most basic structural methods of
Observation. This device is often used in makingéation to ensure that
an observer looks for every bit of evidence thahag previously determined
as essential. It should be prepared in advanckeoDbservation but should
include blank space for recording phenomena thag¢ wet anticipated in the
formulation of the problem. There are two typescbkcklists-static and
action.

In the static checklist such information as sexerar age may be
recorded together with the characteristics of emrrent. Action checklist
are used to record actual behaviour. This technigparticularly appropriate
for behaviour which has a limited number of alté¢ines. The investigator
simply tallies whether the behaviour has occurnealod.
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Sociometric scalesThese were used in the measurement of social
process of adjustment etc. These are regardedods ¢o instruments of
Observation with the same function as the physkiastethoscope or
thermometer. The unique value of these scalesisnttreased clarity of the
picture as compared to subjective judgements.

Sociometric measure is a measure of assessingttifaetian and
repulsions within a given group. Sociometric salifrg, scaling methods,
group preferences, records, multi-relational soewim survey etc., are some
measures of sociometiy.

Mechanical devices:Scientific instruments like microscope are used
by the researchers in physical and natural sciemfce®cial science research,
scholars take the help of devices like camera, taperder, video to record
their observation and data. These devices helprekearcher to present
accurately a mass of detail in a concise and éfeeébrm.

TYPES OF OBSERVATION (CHOICE OF OBSERVATION
TECHNIQUES)
NATURAL VS. CONTRIVED OBSERVATION

Natural Observation occurs when we observe behawsuit is
taking place in a normal setting, e.g., watchingdchn while they select
toys. In this type of Observation no attempt is entmmanipulate the field of
study or behaviour of the observed. These studigsthe store managers to
improve their collection of a particular variety.néh researchers rely on
natural direct observation, they frequently finegrttselves wasting a great
deal of time while they wait for the desired evemhappen. To reduce this
problem Observation may be made efficiently. Foaregle, in an actual
study utilizing contrived observation, an uncomtzedi unshaven observer
dressed in old clothes entered a departmentalsstitren observed how many
minutes it took before a sales person arrived tib @vahim. The average was
nearly 10 minutes. However, when the same indiViduas dressed in a
sports coat and slacks he had the good fortune tedited on in an average
of just 5 minutes, a significant reduction. Thisabled the researcher to

conclude that the attentiveness of sales persafusction of customer dress.
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PARTICIPANT OBSERVATION (P.O)

When the observer participates with the activiaethe group under
study, it is known as P.O. The researcher mingiés thee group and actively
shares his activities with the life of the groupwaimom he is observing. Thus,
a participant observer makes himself a part of gfmp under study. He
freely mixes with social activities of the grouphél'purpose of critical study
is concealed under the desire to learn folklored more, customs and
traditions.

Merits of Participant Observation: The observer can obtain more
hidden aspects, significant and symbolic factoriciviare not easily exposed
to others. He can gain more insight into understandhe group's social,
economic, and political life. He can gather morferimation.

The observer should desist from acquiring any spestatus in the
group. The moment he becomes emotionally invohedmay acquire bias
and loose his identity as an observer and may&at B position to do justice
to the investigation.

NON-PARTICIPANT OBSERVATION (NPO)

When the observer does not actually participatéhénactivities of
the group, but simply observes them from a distaitée known as a N.P.O.
Purely NPO is extremely difficult. However, beingtaanger, the observer is
less involved emotionally. He can maintain his atatus as a researcher and
it will help to maintain objectivity and impartiai

An N.P.O. in practice is only a quasi-participabservation.

CONTROLLED OBSERVATION (CO.)

When observation takes place according to defipitearranged
plans, involving experimental procedure, it is edlicontrolled observation.
This method affords greater precision and objectind can be repeatedly
observed under identical conditions. The main psepaf a CO. is to check
any bias due to faulty perception, inaccurate dama, influence of outside
factors on the particular incident.
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Generally, controlled observation takes place inous experiments
that are carried out in a laboratory or under caletd conditions.
The control exercised in the Observation is of tyes:

0] Control over the phenomena and

(i) Control over the observation.

In the first type, the phenomena is put to labasatgpe test under
guided conditions. Such experiment was made toygtuel effect of lighting
upon production. Various kinds of work studies commeder this type.
The study of the behaviour of children and infait® come under this type.

Control over the Observation: When the phenomena under study
cannot be subjected to guided experiment, the refseatries to control and
guide his own perception and thus, to avoid anys bime to faulty
observation. Following kinds of control devices generally used for this
purpose:

1. Detailed Observation plan,
Use of schedules,
Use of mechanical appliances,
Use of sociometric scales,
Use of hypothesis,
Team Observation, and
Use of control groups.

No ok wd

NON-CONTROLLED OBSERVATION

If the observation takes place in the natural mgttit may be termed
as uncontrolled observation. No attempt is madestwany instruments, i.e.,
the mechanical aids are not used and the data allected without
standardizing procedure and without resorting tarmlom sample. When the
Observation is made in the natural surroundings tred activities are
performed in their usual course without being gditg any external force, it
is non-controlled observation. The major aim ig&b a spontaneous picture
of life and persons. This type is not very relialblewever, most of the social
phenomena have to be observed in an uncontrollgd wa
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DIRECT OBSERVATION (DO)

Under DO, actual behaviour, verbal or non-verbmlolbserved first
hand. For instance, to study student behaviour paréicular situation, you
may just go and watch them while they are behawirtbat situation.

INDIRECT OBSERVATION (10)

Under this, results or physical traces of behavarer observed. For
example, from the traces the students have leftherway the chairs are
arranged or disarranged or from other scenes, gowgaess how they would
have behaved in that particular situation.

OVERT AND COVERT OBSERVATION

In Overt Observation, those being observed are ewdr the
investigator's presence and intension. In Covertse@ation, the
investigator's presence is hidden or undiscloselisor her intensions are
disguised.

STRUCTURED AND UNSTRUCTURED OBSERVATION
If the observation is characterized by a caref@inden of the units

to be observed, standardardised conditions of wvagen and the selection of
pertinent data of observation, it is called ascitmed observation (S.0). In
S.O. the investigator looks for and systematicadlgords the incidence of
specific behaviours (incidents). This method is stdered appropriate in
descriptive studies. Unstructured observation igsiered appropriate in
exploratory research work. When no careful definisi and conditions are
entertained, information is gathered in naturaltiregs. It is called as
unstructured observation (U.S.). In U.S., all bétans are considered
relevant at first and recorded, but later on, upeftection the investigator
will distinguish between the important and triviihaviour.

OBJECTIVES OF OBSERVATION
« Studying collective behaviour and complex socialations.
« Following up of individual units composing the sitions.
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« Understanding the whole and the parts in theiriatations.
« Getting out of the way the details of the situasion

RELIABILITY AND SUCCESS OF OBSERVATION
i.  The observed problem must be formulated very gleartl precisely,
ii.  The observer must develop a free and open mind,
iii. Only vital elements should be considered,
iv.  Suitable technique and tools should be used, and
v.  The quality of the observer should be high.

IMPORTANCE OF OBSERVATION

« Itis the simplest and most non-technical method.

« Itis one of the main sources of formulating hysik.

« Observation, at times, affords greater accuraay thler methods.

« The data collected through Observation is more iominvg than
otherwise. It is most important in testing the d@jyi of the
hypothesis framed.

« It is a common method for all sciences. It helpsttaly the subject
in depth.

« It helps in the free flow of information.

« Itis possible to record behaviour as it occurs.

o It is a very useful technique of studying varioudtivaties and
characteristics of infants and children.

« The researcher is able to record natural behawabilre group. ° He
can collect a wide range of information.

« Itis an useful method of doing research in defiGatas.

o Itisless expensive.

PLANNING AND EXECUTION OF OBSERVATION
1. The observer must have a sound background of treayknowledge
in the area of his study.
2. The researcher must carefully select and definarlglend preciously
the activities to be observed.
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The next important aspect is formulation of testdbpothesis.

The researcher must decide the size of units tubberved.

He must decide the type of Observation techniqueetosed.

He must determine the period to be observed.

He should select appropriate aids and mechanicegicaie to be
employed.

The researcher must also decide the number ofwdysaneeded.

He must arrange for expert training to the observer

He must arrange for preliminary Observation.

He must arrange for proper recording of data.

After data have been collected, he has to payditéntion to their
analysis and interpretation.

LIMITATIONS

1.

o

© 0N oGO

All occurrences may not be open to Observation.

Personal bias distorts the Observation.

Systematic and preplanned Observation is verycdiffi

Natural factors such as weather conditions may caffthe
observational task.

There are difficulties in sampling.

Faulty perception.

The researcher's interpretation is mostly impressiic.

Some historical events are not open to direct esien.

The information gathered may be in tune with thémehand fancies
of the observer.

10. This method is useful only in the case of relagiveiall group or

system.
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CHAPTER 8
REPORT WRITING

Report writing is a basic task of the researcheabse no research
can be completed without its report. It is the gmdduct of a research
activity. Research reporting is the oral or writj@resentation of evidence
(i.e., the findings of the study). Research repoiting is culmination of the
research investigation. Reporting is the end prodti@ research activity. It
is a highly skilled work. Report writing is the #ihstage of the research.
Report writing is a technical activity which regesr considerable thought,
effort, patience and skill. In fact, a report ist @ocomplete description of
what has been actually done during the periodadstigation, but it is only a
brief statement of significant facts that are neags for understanding the
generalization drawn by the researcher. In repoiting there arises several
problems regarding the language vocabulary, stgle e

NEED FOR REPORT (OBJECTIVES OF REPORT WRITING)
A researcher needs to report his results on foligweasons:

1. Search for knowledge: The purpose of research is to search for
knowledge. A research scholar has an obligatiomefmrt to the
community as to what emerged in his search. Thisggiise to the
necessity of communicating one's own results awodights to the
people and fellow scientists.

2. Evolution of theory: A research report is heeded to evolve a theory
or principle. It is only after a thorough discussia principle or a
theory is evolved.

3. Exchange of ideas: Reporting is the process thraugich a basic
ground is prepared for the exchange of ideas angiis. Unless a
scientist reports in a journal or at a confererfee riesults of his
study, there will not be any opportunity for oth&wsaccept or reject
his proposition.
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4. To make specific recommendations: Reporting hegsresearcher
to make specific recommendations for a course tidrac

5. To reveal ability: The research ability of the calate is revealed
through the final report he presents.

6. Useful for all: A research report is highly useftdr policy
formulators, practitioners, the general public atiters.

7. To highlight the order of presentation in businessearch.

8. To understand the dynamics of drawing inferencesgameralization
in business.

9. To illustrate different types of report writing atide contents to be
followed in reports.

TYPES OF REPORTS
A preliminary classification of reports is into twygpes, namely, oral
and written reports.

ORAL REPORT

What goes on in seminars, conferences, symposia®toainly oral
presentation. The merit of this approach lies im fifict that it provides an
opportunity for give and take decisions which gatigrlead to a better
understanding of the findings and their implication

At seminars, the research scholars are allowedrésept an oral
report. Viva voce is an, e.g., for this type ofagdpBut the main demerit of
this sort of presentation is the lack of any peremanmecord concerning the
research details. The findings may fade away fraopfe's memory even
before an action is taken. Oral presentation isctiffe when supplemented
by various visual devices like slides and charts.

WRITTEN REPORT

Presentation of information or results in writirggjuires many qualities and a
great deal of effort by the researcher. Utmostnéitie should be paid for
writing the research report.
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Written report themselves are of different typesthle context of reporting to
management of a company, reports are classified as

1. External and internal reports,

2. Routine and special reports, and
3. Operating report.

In addition, the reporting may be

1. Lower level reporting,

2. Middle level reporting, and

3. Top level reporting.

On the basis of the people to whom the report ianpeavritten report may
be

Popular report,

Report for the administrator, and

Technical report.

wnRE

1. Popular report: This is the report meant to be read by general
public or layman. It should present broad factsndifigs, and
recommendations. It must be interesting, simple laod. It must avoid all
technical jargons and details as to the methoaadstigation. For example,
in a study of Indian economy, the layman is inter@$n how the economy is
performing in broad terms and what is going to leepf their standard of
living. They are not generally interested in suatads as to the capital -
output ratio etc.

2. Report for administrator: Many of the business reports are of
this type. They may be submitted to any level. Eheports are prepared for
a specific purpose. These reports should neithetobegeneral nor too
technical. It may contain some technical aspecto©buhe whole simple and
direct.

3. Technical report: A technical report is written by an expert to be
read by another expert. In this sense, a thesigashnical report intended to
be read by another researcher. Not only thesisebeh a monograph, and a
journal article are technical aspects both in #raging methods and subject

matter. In a technical report conceptual and aitalytrame work and sample
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design are adequately explained. A technical regortritten for the fellow
researcher and therefore, should be organized odiffarent footing
altogether. The four distinguishing facts of teclahreports are:

1. The problem and its nature,

2. The method and its scientific accuracy,

3. The data and their dependability, and

4. The logical relationship of the data and the intetgtion.

These facts have to be presented logically andesdigly with
simplicity, clarity and brevity. A general outliré a technical report can be
as follows:

1. Summary of results (in two or three pages).

2. Nature of the study (and objectivity of study, falations of the
problem, hypothesis, type of analysis etc.).

Methods employed.

Data (primary and secondary data).

Main body of the report (in several chapters).

Analysis of data and presentation of findings @aptharts etc.).

The time-sequence pattern of report writing (or step-by step
presentation) is a way of presenting the eventaniroperation frequently
following one another at a point of time. It is pt&d to report on
manufacturing operations.

The inductive pattern of report writing is one of the oldest patterns
of presenting one's thoughts. This type of reporsgfrom the specific to
general recommendations, summary, conclusions, etc.

The deductive pattern of report writing (also known as the
executive report, the management report, or theragetting report) is the
pattern of presentation that goes from the gertertthe specific (i.e., from
the more important to the less important). It ie thost accepted type of
report writing in the business world.

A project report is the report of a project undertaken by an
individual or a group of individuals or any functal area or any aspect or

o 0k w

216



Research Methodology

segment of any functional area of the businesgysitng, or society. It is a

detailed report written with a specific purposeriimd.

A business report or memorandummay be defined as a simple
business communication from one departmental headartother, one
functional area to another, or from top to bottom the organizational
structure on any specific aspect of day-to-dayrmss activity. It is a brief
observational report that assists one in arrivirg lausiness decision.

A dissertation is a detailed report on the subject of the studht t
was undertaken. This is a document submitted ®mttguisition of a higher
degree from a university.

A thesis too, is a detailed dissertation, which maintansaluable
proposition or hypothesis, written on the basia afetailed research. Thesis
is used for academic purpose.

A commission's enquiry reportis a detailed report prepared by a
commission appointed for the specific purpose ofdcwting a detailed study
of any matter of dispute or of anything which regsia greater insight so that
it may facilitate a future course of action. lais expert opinion.

Essentials of a good report: (principles in report writing or
principles of effective thesis writing)

1. Clarity and coherence:Clarity is the first essential requirement of a
good research report. The researcher should be diesr in his
writing. Research report writing is a reasoningcess and without
clarity of thought, there would not be clarity imiting.

2. Writing correctly: A research report should be written correctly.
Incorrect writing is frequently ambiguous, sometmejuite
misleading and usually difficult to understand. Wate correctly,
one has to know grammar. Incorrect writing leavgsoar opinion
about the researcher and his work. The researbbetdshave a good
command over the language. But he should not uslex high
sounding language at the cost of clarity. He shailigys remember
that he is writing scientific report and not a nmzga article.
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Brievity: The researcher should take care of the economyoodsy
and concentration of ideas. Repetition and supsouBiness will
obstruct the lucidity of the report and will interé with precision
and clarity.
Objectivity: The report should be written in an unbiased manner
objectivity of the report should be fortified bycfa.
Styled to the reader's taste:A good report is one that is written in
style that the audience can follow. The style stiaguit the focus
group. It should convince the audience the trutd #ime ideas
presented in the report.
Readability: Chistine Browning found the following seven ways of
defining readability:

i.  Readability is the absence if jargon and slang.

ii. Readability is never having to read twice.

iii. Readability is consistent terminology.

iv.  Readability is short paragraph.

v. Readability is short sentences.

vi.  Readability is continuity.

Vii. Readability is clarity.
Effective (neat) arrangement: Proper organization of the report is
the important ingredient in the whole process. $mp know that a
report has an introduction, body, and conclusioofilttle use. The
real problem is to decide where to begin and whataty next. This
deals with the different parts of a report. It reféo the arrangement
of ideas in a logical and coherent manner.
Planning and organizing: Planning and organizing the study
materials form the basis of preparing the reseaegort. A well
conceived planning and organizing the report feddéis report
writing with proper emphasis to different aspects.
Interest and appeal: A researcher should not write on anything that
does not interest him and that which does not dppddam.
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Primarily a craft: Thesis writing is primarily a craft that should be
mastered by a researcher.
Fitfull and well communication: One of the rules governing
effective thesis writing is that every researcheistirealize that his
single aim should be to communicate to the reditéully and well.
Judicious selection of materials: There must be a judicious
selection of the materials to convey and the memitis which to
convey thesis, i.e., good writing is never accident
Avoid personal opinion: An effective thesis writer should avoid
using phrases of personal opinion such as it appgeame, it seems
to us, | am sure, to quote a few, etc.
Things to remember: The researcher should remember

1. Not to use clinches.
Not to use sentence in fragments.
Not to resort to figurative language too often.
Not to be ambiguous.
Not to repeat the same idea.

6. Not to say of a thing of which be is not clear.
Concentration on central idea: The researcher must concentrate on
the central idea of his dissertation and relateyewther aspects to it.
Faith in his capacities: The researcher must have faith in his
capacities and he must write with a sense of perpasl conviction.
Acknowledgement: Another proper principle of writing is not to
plagiarize. Therefore, whatever materials usedippsrt or refute an
argument, it must be acknowledged with due creslitdpgiven to the
authors of such evidence.
The other principle of good thesis writing &ttt there must be an
effective introduction, sound body - part of theedis and a
satisfactory summation.

ok 0N
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PROBLEMS IN REPORT WRITING

The following problems are encountered by the mebes in writing

a research report:

1.

The problem of communication: The problem of communication is
the basic problem of report writing. The finding$é the study
generally constitute technical knowledge which may be easy for
the lay man to understand. Hence, the researciseioheeep in mind
the fact that the report is not meant only for techl hands or for
those possess technical knowledge while writing ¢pert.

Problem of objectivity: In social research, objectivity is a guiding
factor. The presentation of the data collected khdwe very
objective. It means that the report should be fres prejudices and
bias. This is of much importance especially whilating report in
social science.

Problems of expressing bitter truth and unpleasanffacts: It is
necessary for the researcher to include in hisrtegpp@n those facts
which are quite bitter and unpleasant for certaioug of people.
Unless the conclusions that are based on entire clgtected are
given in the report, the report shall be loop-sidadpresentation of
bitter facts and unpleasant truths, the reseatti®to do tight rope-
walking. It means that he has to present these fa@ manner which
is not offending the feelings of a particular grafpeoples.

GUIDELINES FOR REPORT WRITING

While writing a research report the following gdides are to be

followed:

LENGTH OF REPORT

While determining the report one should keep indrtime fact that it

should be reasonably long enough to cover the subjet short enough to
maintain interest.
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ATTRACTIVE STYLE

While writing a research report, one has to adaist style of
communicating the results. Style includes the adebecting and arranging
words to communicate a message in a way approfoatee needs of the
reader. It is, in fact, this style which distindgugs a typical report.

Style is important for many reasons. Firstly, itpseto clarify one's
own thinking and secondly, it helps to convey ome® thoughts clearly to
an audience or readers. Style matters much eslyeicidhe case of business
research because the audience is made up of sgscigho are intelligent
task-oriented, busy and impatient.

AVOIDANCE OF TECHNICAL TERMS

The report should avoid the use of abstract terlogyoand technical
jargons as far as possible. The report should ketalconvey the matter as
simply as possible. It must be written in an ohjecistyle and in simple
language.

READY AVAILABILITY OF FINDINGS

Readers are often interested in acquiring a quickMedge of main
findings and as such the report must provide ayreadiilability of the
findings. For this purpose, charts, diagrams aatissical tables may be used
for the various results in the main report in addito the summary of main
findings.

THE LAYOUT OF THE REPORT
The layout of the report should be well throughend must be
appropriate and in accordance with the objectivekeoresearch problem.

Grammatical Accuracy

The reports should be free from grammatical misakéey must be
prepared strictly in accordance with the technigafesomposition of report
writing such as the use of quotations, foot notis;umentation, proper
punctuation and use of abbreviations in the foe¢sianid the like.
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Logical Analysis

The report must present the logical analysis ofstligiect matter. It
must reflect a structure wherein the different pgeof analysis relating to the
research problem fit well.

Originality

A research report should demonstrate clearly thginadity of the
researcher. It should necessarily constitute aemgtt to solve some
intellectual problem, It must contribute to thewtimn of a problem and must
add to the store of knowledge.

Policy Implications

The report must state, towards the end the poloplications
relating the problem under consideration. It isalisuconsidered desirable if
the report makes a forecast of the probable feaifitbe subject concerned
and indicates the lands of research that couldakent up by the future
researchers.

Objective of the Study

The research report should state clearly in thénbayy such things
as objectives of the study, nature of the probldgmm,methods employed and
techniques of analysis in the form of introduction.

APPENDICES

The report must contain list of appendices in respaf those
technical data at the end. The appendices may ioottta methodology
described in technical jargon for the fellow resbars and experts. They
may contain raw data and documents not readilysaile. The following
books provide useful guidelines for thesis writing:

Albaugh, R.W.: Thesis Writing; A Guide to Scholarly Style, 1955,
Patterson, New Jersey, Littlefield, Adams.

Campbell, W.C.: Form and Style in Thesis Writing, 1956, Houghton
Mifflin, Cambridge, Mass, the U.S.A.

222



Research Methodology

Anderson and others:Thesis and Assignment Writing 1970, Wiley
Eastern (P) Ltd., New Delhi.

BIBLIOGRAPHY

Bibliography is the descriptive list of books. dta list of all sources
that the writer has consulted while doing reseaiths the systematic
preparation of a list of books. It is also the t@ghe of systematically
producing descriptive lists of written or publishedords. It is a list of books
or writings of one author or about one subjects lthe study of books. It is
about the knowledge of books with regard to authsubjects, edition and
history. A book containing a descriptive list ofdks may be known as
bibliography. It is a study of the authorship, ixdtis etc. of books.

The Association of Indian Universities (AlU) hadded preparing
bibliography of these is accepted by Indian Unitiers for the award of
Ph.D, early in 1935 itself. Since 1978, the AIU hlsen publishing
bibliographies every year.

The term reference is used almost synonymousljdoother terms
such as work cited, source consulted and seletbgpibphy. The purpose is
to provide an index of the materials consultedtif@sis writing. Every book,
article, thesis, document or manuscript which heentread or examined and
cited should be included in the select bibliograpHgwever, there are no
absolute rules on referencing. The system adoptedlienced by the system
of foot-noting used in the body of the thesis, tle®uirement of the
institutions conferring the degree.

Bibliography should contain essential informatiarcts as: (a) the
author or authors, (b) the title of publication), Rublisher, and (d) the year of
publication.

In case of a journal-article, additional informatieegarding the name
of the journal, volume, number, month and year wbligcation and pages
become relevant. However, in case of a journatlertithe place of
publication is not included. The usual style oingtreference is given below:
Mustafa. A, Case Study Methods - Theory and Pracétlantic Publishers,

ISBN 978-81-269- 1006-9, 2008, p/pp...
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Tips for Writing Bibliography
i. Alphabetize the author's name or by first main wordarticle or

book.

il. List only those sources you actually used in ybesis.

iii.  Your bibliography comes at the very end of youstbe

iv.  If your list contains more than one book by the samthor, after the
first entry in his name, substitute a line followey a period instead
of repeating the name. For example: Hicks, J.Rlu&¥and Capital,
2nd ed. (London: Oxford, 1946) A Revision of Demhafheory
(London: Oxford, 1956)

v. Do not use numbers in bibliography listings.

vi.  Use a hanging bibliography form. Indent five spafresn second
line.

Types of Bibliographies

Historical Bibliographies: This traces the various methods of book
production printing processes, and the embellistisndnat are employed.

Analytical Bibliographies: They analyze the structure of the book
and present an accurate description of the forncantent of the book listed.

Systematic Bibliography: It methodically concerns itself with the
preparation of the list of books.

Critical Bibliography: It embraces the methods adopted by the
analytical and historical types.

Annotated Bibliography: Contains a brief statement explaining the
significance of each entry.

Preliminary Bibliography and Final Bibliography (PB & FB):
Both are of two parts viz., the primary source wWhics prepared
chronologically and the secondary source which lassified and listed
alphabetically. While PB lists the books and agi¢lprimary and secondary,
that are extended on the chosen subject, the Fiddshontain the particulars
of the books and articles that have been refewdu,tthe scholar. PB refers
to list of books and articles referred to at theliprinary stage of research
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and the FB refers to the final solid list of book$erred to by the scholars at
the final stage of research.

Units of bibliography entry: The first unit concerns itself with the
name of the author or names of authors. The segnitdleals with the title
of the journal, article or the critical essay inarthology or title of the books.
The third unit presents the facts of publicationmely the place of
publication, the publisher's name.

Bibliography is the list of books, journals and ethworks which
were consulted while carrying out the research wBikliography should be
arranged alphabetically and may be divided into pastions. The first
portion may contain the names of books and panmgplded the second
portion may contain the name of magazines and revesparticle. When a
researcher begins to consult a new source, he cimoake out a source or
bibliography card for it. Models of bibliography source cards:

For a book by one or two authors:

Call number : A.Mustafa

Title : Research Methodology
Publication : A.l.T.B.S. Publishers,k India
Information : Delhi-110051.

It is essential to keep a separate, complete andate card record of
each source of information in the above mannerafoewspaper article, for
an encyclopaedia and for a magazine article etosuted.

A list of references used for the purpose of wyitihe research report
should be prepared and appended to the reseamtt. rep
With reference to quotations, remember the follagwin

® Use guotation marks if the note is a directtation.

(i) If you omit words from the quotation, indicatke omission

with eclipses marks (four periods thus. ...)

(iii) Quote accurately. Even if an error existstie text, copy it

and follow it with (S/C), which means 'thus in theginal'.

A short quotation-consisting of fewer than fiveed#should be in
quotation marks and combined smoothly as part of yavn sentence; for
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example: A long quotation consisting of more thae eentence should be set
off from the text of the paper by the following pealures:

(A) Double space above and below the quotation.

(B) Single space the quoted material.

(C) Indent the quoted an additional five spaces on biokbs.

(D) Do not use quotation marks; the single spacing extda
indentation are sufficient to indicate that the qa@® is in
guotation.

Note Card: The researcher should write his notes on uniforrdsca

(3" x 5" or 4" x 6" following the instructions ginebelow:

Vi.

Vii.

viii.

Write on one side of the card only.

Only one topic and one source should be on each car

Include in tipper left hand corner, the topic of tne specific subject
treated on that card, for identification of souncete the bibliography
card number in right hand corner, notes on materiahded for use
in the centre and the pages where this materiedusd in the left
margin.

If you wish to quote material from a source, copwdcurately and
completely and enclose it in quotation marks.

Otherwise, take notes in your own words as briaflypossible. Let
the notes be fair summaries of the material rea® &bbreviation
and incomplete sentences so long as they wouldtbligible to you
later on.

Do not take down the obvious, easily remembered-kmeiwn or
general facts. Record only facts which are newow gr stated in an
unusual way.

Include all the details needed for footnotes amdidairaphy.

If you find it necessary to continue your notestséanew card with
correct topic information. Each card should be cletepin itself.

The research report must also give the sourcesultedsfor data

collection analysis. The bibliography is typedts £nd of the main body of
the research report. The purpose of the bibliograplio identify the whole

226



Research Methodology

work. The references used are arranged in alpleabetider. It may be under
different headings such as books, journals, reparesvspapers, public
documents and miscellaneous.

INDEX
Index is also considered as an essential partgofd report. It must
be prepared and appended at the end.

Limitations

The researcher must state clearly the various @nst and
limitations faced by him while conducting the resbastudy. This would
help appreciate the reliability of the data cokeltanalyzed and inferences
drawn.

Conclusions
The research scholar should develop his thesis bingy in a

controlled fashion never succumbing to personafepeaces and biased
views. We should not indulge in persona] attacksthesis writing, self-
evident propositions should be avoided. Yet aghiesis writing should not
be of a cataloguing land. It should be all of thegove all a thesis should
not argue two propositions at random. In fact, adgthesis is built on a
sound proposition that invites arguments.

STEPS IN REPORT WRITING
The usual steps involved in writing a research neg@ as follows:

Logical analysis of the subject matter

In this step, the development of the subject issmmred. There are
two ways by which a subject can be developed. Eh(g) logically and (b)
chronologically. Whereas the logical developmenmiade on the basis of
mental connections and associations, chronologieaélopment is done on
the basis of time sequence.
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a) Preparation of the final outline: This constitutes the
preparation of outline on the basis of which writieorks are
to be constructed. This helps in logical organaatof the
material.

b) Preparation of rough draft: After carrying out the logical
analysis in the subject and preparing the finaliroait the
researcher then prepares a rough draft of his nesatudy.
In this draft details regarding the methodology @dd for
data collection and analysis, limitations of thedst and
broad-findings and suggestions are given.

c) Revision of rough draft This constitutes re-writing and
polishing the rough draft of the research studyciwhinas
been already completed. This implies writing inogital
way and presenting in clear and coherent mannerethgts
of the study. While revising the rough draft, tlesearcher
should check the aspects of writing-grammar spgelimd
usage.

d) Preparation of Bibliography For details refer to page (181).

e) Writing the final draft : This constitutes the last step in the
process of writing the research project. The faralft should
be written in concise and an objective style angimple
language avoiding strange expressions. Care mutiKes
by the researcher to avoid abstract terminologytaninical
jargons. The final draft must be interesting anolusth reflect
the originality of the researcher.

MECHANICS OF REPORT WRITING

This explains the set of rules which govern thei@gbreparation of a
research report. The following are the various etspehich are considered in
writing of a research report.
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SIZE AND PHYSICAL DESIGN

The manuscript should be written on unrolled papsich is 8" x 11"
in size. If it is written by hand, then, black dué-black ink should be used a
margin of at least 1' and 1" should be allowedhenléft hand side and of at
least an inch at the right hand side of the papleere should also be 1 inch
margin top and bottom. The paper should be neathbgitle.

PROCEDURE

While writing a research report, the researcheulshoarefully take
into consideration various types that are usuallipived.
1. Layout

The layout of a research report should be detewiiieeping in mind
the objective and the nature of the problem. A cahensive layout of the
research report should comprise:

(a) Preliminary pages

(b) Main text

(© The end matter.

2. Treatment of Quotations

Quotations should be placed in quotation marks @dmable space
forming an immediate part of the text. However,aifquotation is of a
considerable length extending to four or five lirten it may be single
spaced.

3. The Foot Notes

Foot notes are normally found at the foot of a p&g®t notes serve
the purpose of identification of materials that ased in quotations in the
report. They are meant for cross references, situadf authorities and
sources, acknowledgement and explanation of a pbwiew. Generally, the
use of foot notes in a research report goes to dstrade the scholarship of
the researcher. The foot notes should contain fgpenformation derived
from the bibliography cards. When one borrows amaidr the logic of an
argument, one must acknowledge indebtedness innfogt The foot notes
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include the source of information, the title of $murce, exact page(s) of the
source of reference, date of publication and phblisand place of
publication. Following points are to be considenddle using foot notes in a
report.

« They are to be placed at the bottom of the pagstich the relevant
reference ends. They are to be shown separataty fhe textual
material by a space of an inch and about 1 inch.lon

« They are to be numbered consequently, usually hagjrwith one in
each chapter separately.

« The number should be put slightly above the lig, sit the end of
the quotation.

« They are to be typed in single space and to belelivifrom one
another by double space.

Use a foot note to:

« Single space footnotes which require more thanione

« Note that the author's first name or initials skdag written first.

« Give credit for a direct quotation.

« If you find a quotation in one source that is goinf another source,
list both sources.

« Give credit for statistics, figures, definitions|lustrations or
diagrammes.

« Give credit for an original or unusually interegtiropinion or
interpretation which you have put in your own words

« Number foot notes consecutively throughout a chrapBegin
numbering afresh in the next chapter.

« The foot note number is placed in the text righerathe statement
like an exponent.

« Place number (again above the line without a peried a full stop)
and its foot note at the bottom of the page. Indbatfirst line of
each foot note and start the second line eventhitheft margin.

« If a source is repeated, you need only list laghenaf the author
followed up by op.cit. and a page reference. lisialso the same
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page reference, use loc.cit. If a source is theesam the one
immediately above, ibid., with the page numbedjfifierent.

Examples of FootnotesThe first time a source is acknowledged:

The first time a particular source is acknowledged foot note. The

source must be completely identified as in theofelhg examples
(i) For a book by one author:

(ii)

(iif)
(iv)

v)
(vi)

(vii)
(vii)

A. Mustafa: Case Study Methods: Theory and Practittantic
Publications, New Delhi, 2008.

G. Von Haberler, Prosperity and Description (Gendw@ague of
Nations, 1941), p. 85.

For a book with two authors:

Gerald M. Meir and Robert E. Baldwin, Economic Diepeent
Theoiy, History and Policy (New York, John Wileydasons Inc.
1957), p. 43.

For a book with no author's name: Websteisl@yical, p. 500.

For a book which is edited or a critical editi K.S. Sonachalam, Ed.
Theory of Economic Development, Annamalai Universit
Annamalai Nagar, 1967, Dr. John D.K. Sundarsingyridilture and
Village Development, p. 142.

For an Encyclopedia article: Encyclopedia, Wdl. p. 456.

For a signed magazine article: 'Defence Expeng After 1960, by
B. Natarajan, The Eastern Economist, May 12, 1p7836.

For an unsigned magazine article or an editor

'‘Cheap Loans and Rural Poor', The Hindu (May 2871%. 6.

For material from one source quoted in amoth

Alexander Gerschenkron, "Economic Backwardness istoHcal
Perspective" in Bert F. Hoselitz, editor, The Pesgr of
Underdeveloped Areas (University of Chicago Pr€éécago, 1952),
p. 27-59, quoted by P.A. Samuelson in EconomicsGiMa Hill
Book Company, Inc. New York, 1958.
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Examples of shortened form of foot notes for sourse previously
acknowledged:

1. For a book which has been cited in the immeljigieeceding foot
note, ibid, p. 254.
2. When the work has been cited before but noth@ itnmediately

preceding foot-note the following forms are used:

i.  For a book by one author when only one work by ¢whor
has been cited: Mary Joseph, "Alfred Nobel - A L$t®ry",
p.4.

ii.  Some authorities recommended the use of the expnesp,
cit. for the title that has already been referredas Mary
Joseph, op. cit. p.26.

3. When using more than one work by the same autisera shorthand
form of the title that has already been referred~tor example, if you
are using three books by J.M. Keynes, use this f@nakespearian
Sonnets, p. 67.

Documentation Style

The documentary foot note references giving allébgential facts about
the addition used shall be shown. The usual orddctwis followed for
showing such a reference is as follows:

« Author's name followed by a comma,

« Title of work, to be shown in ltalics,

« Name, Place and Date of Publication, and

« Page Numbers.

If the same work is sited again without any otherkaintervening, it

may be indicated as Ibid followed by a comma amége number. Where a
single page is referred, it is indicated as p. Hewewhere more than one
page has been referred it shall be indicated as pp.

Punctuation and Abbreviations in Foot Notes
The first item after the number in the foot notéhe author's name
given in the normal signature order. This is folmivby a comma. After the
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comma the title of the book is given: the artickeigh as the a, an etc.) is
omitted and only the first word and only the properds and adjectives are
shown in letters, information concerning the editie given next which is

followed by the place of the publication, name afblsher and data of

publication. Then follows the volume and page fiees.

Use of Statistics, Diagrams And Graphs

Generally, a judicious use of statistics in redeareports is
considered an important requirement. For it contdb in large measure
towards the clarification and simplification of timaterials and research
results. Statistical data are usually presentaterform of tables, charts and
diagrams. Such presentation needs to be self-eatplignand complete in all
aspects.

The Final Draft

This constitutes the revising and re-writing of toeigh draft of the
report. The researcher should consider the graroatatorrectness and
logical arrangement of information in the report.

PREPARATION OF THE INDEX

The index serves as a good guide to the reades.i$lgiven at the
end of the report. This may be prepared both agsuindex and as author
index. Whereas the subject index gives the namsslgéct topics along with
the page number on which they have been discuasix ireport, the author
index gives similar information regarding the nanoésauthors. The index
should always be arranged in the alphabetical order

FORMAT OF THE RESEARCH REPORT

The following outline presents the usual sequericganous section
of the Report:
A. Preliminary Section

- Title page

- Approval sheet
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- Acknowledgement

- Preface (Foreword)

- Table of contents

- List of tables

- List of figures.
B. Main Body of the Report
0] Introduction

- Significance of the problem

- Statement of the problem

- Purpose of the study

- Assumptions and delimitations

- Definition of important terms

- Statement of hypotheses

- Assumptions underlying the hypotheses
(i) Review of literature (analysis of previous easch).
(iii) Design of the study

- Procedures used

- Methods of gathering data

- Description of data gathering instruments
(iv) Presentation and analysis of data

- Text

- Tables

- Figures.
(v) Summary and conclusions

- Brief restatement of problem and procedures

- Description of procedures used

- Principal findings and conclusions

- Recommendations for further research.
C. Reference Section

- Bibliography

- Appendix

- Index.

234



Research Methodology

Methods of Collecting Primary Data

They are information collected by the researchette purposes of
the project immediately at hand.

By observation: This method implies the collection of information
by way of investigator's own observation. The infation obtained relates to
the current behaviour of the respondents. This atetis expensive.
Moreover, the information is very limited. Henceistmethod is not suitable
for large sample inquiry.

Through personal interview: Here, the investigator gets answer to a
set of questions through personal interview. Tteeasss of this investigation
depends on the ability of the interviewer.

Through telephone interview: The investigator contacts the
respondents on telephone. This method is not widsgd. But it is used in
industrial surveys in developing regions. By majliof questionnaires: This
method is quite popular in case of big enquiriegqquestionnaire is sent by
post to the persons concerned with a request tweanthe question and
return the questionnaire. Before applying this mdffusually a pilot study
for testing the questionnaire is conducted.

Through schedules:The trained enumerators go to the respondents
with schedules containing questions. Data are aeitk by filling up the
schedules by enumerators on the basis of rephes diy respondents.

Secondary data May be complied from (i) published sources, (ii)
unpublished sources. The researcher, adoptinghthlgtezal method, depends
entirely on secondary data. Sources may also Issified as (i) internal and
(i) external. Internal sources of data represehts data that are already
available with the research organization or compakly that is available
with outside organizations falls into external smurThe external source
again can be divided into (a) personal source Bhdublic source.

The major sources of secondary data. They reféheanformation
that have been collected by someone other tharsemnmeher for purposes
other than those involved in the research projecaad.
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Printed books, papers, literature and magazine,

Documents,

Remains,

Materials of cultural history and of analytical tioisy,

Diaries,

Memories,

Confessions,

Sacred National Achieves, and the Record OfficéseaState level,
Autobiographies,

Diplomatic agreements,

Statistical materials,

Suppressed inventions,

Personal letters,

Personal accounts,

Personal sources of authentic observers and wjtness

Artistic materials,

Official or public sector bodies which, in theirmy may be classified
into: (i) Ministries, Departments, (ii) Special agees, e.g., NSSO,
CSO, RBI, ICAR, Labour Bureau, Ministry of LabourdaOffice of
the Registrar-General and Census Commissioner.

Publications of ILO, IMF, WHO etc.

Central and State Govt., published and unpubligkpdrts. Such as
Mandal Commission Report,

Semiofficial publications,

Publication of private bodies such as Chamber oh@erce,
Publications of research organizations,

Annual reports of public sector organizations,

Letters,

Non-official or private agencies which include {ile Chambers of
Commerce and Industry, Research Institutions, FJC&t., (ii)
Independent institutions like the Institute of Eoomc Growth,
NCAER, Madras. Institute of Applied Manpower Resbagtc., (iii)
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Universities, llITetc, and (iv) Contemporaneousréitare comprises
both historical and current, e.g., MegasthenesecdndPersian
Chronicles, Arthasastra, yearbooks, Samuel Pepy$ Amanda
Rangapillai's diary, etc.

The secondary data provide the much needed baakgrou
information of various problems in different areafsstudy, reveal to the
researcher the various problems already done icifgpéields and help to
avoid duplication of work. The researcher shouldecteany one or a
combination of two or more sources for collectirmjad He has to take into
consideration the nature of investigation, objectnd scope of the inquiry,
financial resources, available time, desired degfegccuracy and status of
the investigator. Much depends upon the ability axgberience of the
researcher. Here, common sense is the chief régaind experience is the
chief teacher.

MAILED QUESTIONNAIRE

A guestionnaire is a tool or device for securingveers to the set of
guestions by the respondent who fills in the forirgoestionnaire himself.
A schedule is a list of questions, which helps allect data from the field.
This is generally filled in by the enumerator ore thesearcher or the
interviewer himself. Mail order questionnaire i thost popular method.
It contains many questions pertaining to the fiefdinquiry and provides
space for answers. The questionnaire attemptsidid @binions on various
problems. Sometimes the questionnaire is filledthy enumerator or the
interviewer in which case it is known as schediilee schedules are those
used in personal interviews whereas questionnam@she forms distributed
through mail. The questionnaire/schedule is anspehsable tool in social
science research. The Questionnaire is a datactioHeinstrument to be
filled out by an informant. The questionnaire litke schedule is designed to
collect data from large, diverse and widely scatlegroups of people.
The Questionnaire is generally sent through thel teainformants to be
answered as specified in a covering letter. Thechde, on the other hand, is

generally filled out by the researcher/ enumerabdnp can interpret the
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guestions when necessary. Webster defines a seheduh formal list, a
catalogue or inventory and it may be added thist é counting device, used
in formal and standard inquiries. The sole purpss&ding in the collection
of quantitative cross-sectional data. For the @gptogramme of the Bureau
of the Census (U.S.A.), the usual practice is tbtha collection forms, and
schedules; but for special studies-conducted foerojovernmental agencies
or for non-profit research organizations-the foans generally referred to as
Questionnaires. They are beneficial and supplemeatad extending devices
in observation, in interviews and in evaluatingseeral behaviour and social
situations. They also aid in standardizing and aflfjgng observations and
interviews and finally they are useful devices iEmlating one element at a
time and thus intensifying observation of it.

TYPES OF SCHEDULES

1. Observation Schedules or Forms(One observer or several may be
employed to secure uniformly systematic data inolservation
study.

2. Document SchedulesThey are used for recording data obtained
from documents, case histories and other materials)

3. Institutional Survey Forms or Evaluation Schedules:Schedules of

this type are used to visualize the problems fdmedr inherent in a
given type of institution.

4, Structured Questionnairesare those which pose definite, concrete
and pre-designed questions, that is, they are prdpa advance and
not constructed on the spot during the questioiogegiPauline V.
Young). Most questionnaire studies made in margetesearch are
of the structured type. The structured Questioenaiay be further
categorized into two: (a) Closed form and (b) Opé&nd
Questionnaire: The open end Questionnaire is onalhith the
respondents has full choice of using his own styie diction of
language, expression, length and perception. Téoralents is not
restricted in his replies to the question and hisagers may be free

and spontaneous. A closed-form Questionnaire is inn@vhich
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guestions are set in such manner that it leavgsafdw alternatives
answers. It may be of two types:
) Yes-No, Right-wrong or True-False
(i) Multiple-Choice Form three or more suggested answer$ie
Unstructured Questionnaire contains a set of questions which are not
structured in advance and which may be adjusteordit to the needs
of question period. It gives sufficient scope foragiety of answers. It is
used mainly for conducting interviews. This typegakstioning secures more
information from the respondents who is not kepthie strait jacket of a set
list of questions. This flexibility on part of thmterviewer is a major
advantage of the method, but it is also a majorkwess.

Since each interviewer handles each interview wdiffey, it is
difficult to compare results. Average and perceatagnnot be compared
with validity.

Disguised methods are designed, so that the resptsido not know
what the objective of the study is. Such disguisgethods may also be
unstructured. Projective techniques are an exaofptas type.

The pictorial questionnaire is also used in ruraha for collection of
data (from children or illiterate persons).

Questionnaire may be either Codified Questionnaire or
Uncodified Questionnaire: Data obtained in structured, non-disguised
studies are easier to tabulate and interpret tlada ghthered in other ways.
Structured non-disguised studies. Can be handledel®phone, mail or
personal interview.

Structured, Disguised Questionnaire: It has the advantage of
disguise, primarily that respondents do not knovatit being measured and
hence are not biased in their answers.

Non-structured, Non-disguised Questionnaire: No formal
guestionnaire is used in this type. Instead of @gghting respondents with a
fixed list of questions, the interviewer attemptsdet respondents to talk
freely about the subject of interest. By doingtbe, interviewer hopes to put
respondents at ease and encourages them to eapgeskea which they have
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on the subject. The investigator gets more infolonafrom the respondent
who is not kept in the strait jacket of a setdisfjuestions.

Non-structured, Disguised  Questionnaire: The  clinical
psychologists have developed disguised methodsatbfegng information.
Disguised methods are designed so that the resptendie not know what the
objective of the study is. Such disguised methody miso be unstructured.
Projective techniques are an example of this tyygarious projective
techniques are used but the most common are waatiason, sentence
compilation and story telling. When individuals deise a situation, they are
actually describing their interpretation of theuation.

Construction of Questionnaire A Questionnaire to be effective
must have some essential features. These are:

The size of the Questionnaire should be as modgsbssible but not
at the cost of necessary information to be coltkcte

« It should have an elegant appearance.

« As simple as possible.

o Maximum clarity should be maintained.

« Leading questions should be avoided.

« Sequence of questions should be maintained.

« The reliability of the Questionnaire and validity the questions
asked should be maintained.

COMMANDMENTS (16 RULES FOR CONSTRUCTING
QUESTIONNAIRE)
Delbert C. Miller in his Handbook of Research Des&nd Social
Measurement provides a guide to the Questionnairstauction.
1. Keep the language pitched to the level of the nedent.
Try to pick words that have same meaning for evesyo
Avoid long questions.
Protect your respondent's ego.
Do not assume that your respondent possessesl|fatranation or
first hand opinions.

6. Establish the frame of reference you have in mind.
240
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7. In forming a question either suggest all possiliteraatives to the
respondents or do not suggest any.

8. Avoid ambiguous wording.

9. Give your respondent a chance to express his podéeling first so
that he is not put in an unfavourable light.

10. Decide whether you need a direct question, an @ntliquestion
followed by a direct question.

11. Decide whether the question should be open ordlose

12. Decide whether general or specific questions aeeler:

13. Avoid biased or leading questions.

14. Phrase questions so that they are not unnecesshydgtionable.

15. Decide whether personal or impersonal question$ eftain the
better response.

16. Questions should be limited to a single idea dngles reference.

Questions to be avoided:
« Very Long Questions
« Ambiguous Questions
« Leading Questions
« Complex Questions
« Personal Questions
« Causing Suspicion Questions
« Embrassing Questions
« lIrrelevant Questions
« Questions for which answer can be avoided otherwise
« Questions which are likely to yield wrong replies.

BASIC GUIDES TO QUESTIONNAIRE CONSTRUCTION
1. Directions for responding (in planning the Questidinis necessary
to consider the directions for answering the goes.
2. Questions to establish favourable respondents rappo
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3. To get the respondent's mind on the topic, to atlswespondents to
'let off steam' and to avoid the respondent's feddhce, the
guestionnaire should carefully formed.

4. Length of the Questions should be short.

5. Design to facilitate tallying procedures.

6. Questions should test the validity of responses.

MERITS OF QUESTIONNAIRE METHOD
o Itis very economical.
« The information obtained is of good quality.
« With the help of this method an extensive field rbaysurveyed and
valuable information may be gathered from persadviad over a
wide area.

DEMERITS OF QUESTIONNAIRE METHOD
« Itis not easy to break through the pride and pliegs of informants.
« Inthe case of illiterate people, this method canbe adopted.
« The response from the informants may only be 10%58&. Many
guestionnaires find themselves in waste paper tmaske

Technique to Facilitate usable returns:
« Covering letter,
o Purpose of the study,
« Guarantee of anonymity or confidentialness of ragpats,
« Use of return envelopes and postage; and
« Use of participant reply card.

TYPING INSTRUCTIONS

After thoroughly checking the draft of the researeport, it should
be given for final typing. The different items whiare to be considered are
paper, margins, indention, spacing between lined spacing within a
sentence.
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Paper: The quarto-size white thick un-ruled paper is ufmdthe
final printing of the report. The printing should Hone on one side only.

Margins: The left margin and the right margin of the repsivould
be 1.5 inch and 1 inch respectively. The top a$ agbottom margin should
be 1 inch. But, in the pages starting with a chapbe top margin should be
3inch.

Indention: The paragraph can be classified into general and
indented. The first line of general paragraph i$ imoented, whereas in
indented paragraph, the first line of the paragrapimdented by 10 spaces
from the left margin.

Spacing between lines:The entire report should be typed with
double spacing except indented paragraphs, tabhes faotnotes. The
indented paragraphs, tables and footnotes are tiypkd with single spacing.
But there should be double spacing between eaghin@iing pair of these
single spaced items, that is, between adjacenthiadeparagraphs as well as
adjacent tables.

Triple spacing should be given for the followinges:
« Before each paragraph heading
« Before and after each centre heading, centre sdbiggaside
heading and indented paragraph.
Spacing within a sentenceThe details of spacing within a sentence are
stated below:
Description of item No. of Spaces
Before and after a slash (/) 0
Before and after a hyphen (-) 0
Between the first quotation mark
and the very next word 0
Between the end quotation mark and the immediate
preceding word 0
Between the last letter of a
word in a sentence and each of comma,
Semicolon, colon, exclamation
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mark, question mark, last

parenthesis and last bracket 0
Between words 1
Before the first parenthesis or bracket 1

After a full stop
After a comma
After a colon
After a semicolon

_ P e

ALGORITHMIC RESEARCH REPORT
Algorithm is a sequence of well-defined steps. &s his concept,
the main problem is subdivided into meaningful nembf sub-problems,
then again each sub-problem should be subdivided this until a well-
defined set of steps are obtained to solve theeemtiain problem. The
correctness of the algorithms means the correcivied® logic/steps of the
algorithm. Generally, algorithms will have manypstebranching and loops
included in different modules. There are probleiks layout design, 'Just In
Time', production scheduling, line balancing, andrtfplio management
faced by the research scholar. The solution foh eddhe above problems
can be obtained through algorithms. So, the reseaghould come out with
newer algorithms or improved algorithms for sucholpems. For a
combinatorial problem, the researcher should attempevelop an efficient
heuristic. The statistical algorithm deconstruat thting (called raw score)
into its various components, and reconstructs tlaetigb scores into
underlying factor scores. The degree of correlabetween the initial raw
score and the final score is called a factor logdirhe algorithmic research
report can be classified into the following categer
« Exact algorithmic research report for polynomialggem.
« Algorithmic research report for combinatorial preri.
« The main body of algorithmic research report witledaling for
combinatorial problem will contain the following: rédblem
identification

o Literature review
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« Objectives of the research

« Development of mathematical model

« Design of algorithm (heuristic)

« Experimentation and comparison of the algorithmhvtite model in
terms of solution accuracy.

o Experimentation and comparison of the algorithmhwihe best
existing algorithm (heuristic) in terms of solutiaocuracy

Exhibit 1 Front page (of a thesis)
A STUDY ON FLOOD FREQUENCY IN THE DISTRICT OF
RAMANATHAPURAM
(1950 TO 2009)

A thesis submitted to the Department of Economiidurai
Kamaraj University, in partial fulfillment of theequirements. For the award
of the degree of Doctor of Philosophy in Economics

By
R. Palani Bava, M.A., M.Phil.

Research Supervisor
A. Mustafa
M.A., (Eco.) M.A. (Hist), M.A. (Pol.), M.A. (Eng.)M.B.A., Ph.D., C.G.T.,
D.G.T.,,D.P.D.,,P.G.D.T.,,P.G.D.L.L. & A.L.

(University Seal)
School of Economics
Madurai Kamaraj University
Madurai-625021
June 2009
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CHAPTER 9
SCALING TECHNIQUES AND INTERVIEW

INTRODUCTION

Scaling Techniques are the more sophisticated rdsthm measure
the attitudes of respondents. The scaling techsiqugolve a group of
guestions of statements in order to provide a nommplete view of the
respondents' overall attitudes. As C.A. Moser anK@ton put it rightly,
Scaling methods come into play essential when oighes to utilise
simultaneously a number of observations on eaclporeent. Scaling
techniques are useful in measuring the social bhetawand personality of
individuals. It is so also used to measure cedajpects of cultural and social
environment.

SPECIFIC PURPOSE OF SCALING
Scaling serves the following specific purposesocia sciences research:

1. Scales help to reduce the complexity of data predent a single
score that represent several variables.

2. It helps to test hypothesis by means of quangfydifferent
dimensions of a single underlying concept.

3. It aims at reducing the error in measurement i@ogeasing the

reliability of analysis.

TYPES OF SCALES

The scales may be broadly classified into followiyges::
Normal scale

Ordinal scale

Rating scale

5. Interval scale

Ratio scale

Factor scaling.

o0k wN PR
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1. NOMINAL SCALE

When the measurement is made with the help ofrarinumber or
symbol. It is called Nominal Scale. Nominal scatesimply a system of
assigning number or symbol to events in order twelldhem. The usual
example of this is the assignment of numbers dtdthall players in order to
identify them. A nominal scale is one that consigtsnore named categories
into which objects or individuals are classifiednefe is an element of
arbitrariness in nominal scale. It may be difficidtjudge broader-line cases
under nominal scale. The scale is not sensitivgatious grades within a
given category.

2. ORDINAL SCALE

As ordinal scale contains categories that can tered by rank on a
continuum, the ordinal scale is used when thesense land of relationship
between two or more classes of objects. For exarifipte B, and C receive
leadership scores of 15, 10 and 5 respectivelgnagrdinal scale, one may
say that A is superior to B and B is superior tdridifference curve analysis
is the best example of ordinal scale. However,sib@al science researcher
comes across several social phenomena which charsmply rank ordered.
Moreover, it permits only limited statistical apations.

3. RATING SCALE

Compared to the nominal and ordinal scale, thegadicale allows
the researcher to interpret not only the orderaafles but also the distance
between them. Interval scales permit certain mashieal procedures. It can
be added or subtracted. The different types ohgatire used to judge the
persons or objects. They are:

)] Graphic rating scale

(i) Itemised rating scale

(iii) Comparative rating scale.
(i) Graphic Rating Scale

This is perhaps the most widely used scale. In th&thod, the
researcher indicates his rating by simply placinchack at the appropriate
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point on a line that consists of brief statementidating one extreme of the
phenomenon to the other extreme. The scales sasvaeguide in locating the
rating rather than to provide distinct categoriést example, the following
graphic rating scale may be used to enable thestud rate the instructor.

1. Intensely interested in his subject.

2. Definitely interested but not intensely inteegist
3. Mildly interested.

4. Rather more disinterested than interested.

5. Definitely bored by the material.

(i) ltemized Rating Scale

This type of scale consists of a number of statésninat are ordered
in respect of their scale positions. The scalingegexselects one or two of the
categories.
(iif) Comparative Rating Scale

It is used for relative judgement. The positionimdividual in the
rating scale is judged with reference to the positf other individuals or
groups with which the individual may be comparedrdnk order, the judge
is required to rank the individual specificallyrglation to one another.

4. RATIO SCALE

The highest level of measurement is the ratio soaleatio scale
includes an absolute zero. It provides usual imtenand gives a rank
ordering and it can be used for simple labellingppses. For example, the
variables used in the studies relating to managefiten the age, income,
expenditure, price, market etc. can be measurectomscale. It is possible
to measure the distance between the grades also.

5. INTERVAL SCALE

Compared to nominal and ordinal scale, intervalesedlows the
researcher to interpret not only the order of ssatees but also the distances
between them. It permits certain mathematical pioes.
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6. FACTOR SCALING

Address to the data frame which is muiti-dimensli@amal attempts to
uncover underlying dimensions which have not belentified. These scales
are designed to inter-correlate items to deternimedr degree of inter-
dependence and thereby give meaning to a set dables. Osgood's
semantic scales are some of the techniques incéttegory. Though these
techniques are versatile, they are still not bewidely applied to real
business problems.

TECHNIQUES OF SCALE CONSTRUCTION
There are five techniques by which scales are dpeel They are:

1. Arbitrary Scaling
Consensus Scaling
Item Analysis Scaling
Cumulative Scaling
Factor Scaling.
Arbitrary scales are those that are developed dmoadbasis and are
designed largely through the researcher's own eciiNge selection of the
items. In consensus scaling the selection of seésns made by a panel of
judges who evaluate the proposed scale items.elritéim Analysis Scaling,
the researcher attempts to measure the resportbe oéspondents to each
item with his degree of agreement or disagreemB8atmmated scales or
Likert type of scales are developed by utilizingsthiype. The usual
descriptions for the five categories of Likert ssahre:

Strongly Agree Uncertain Disagree  Strongly
Agree Disagree

apr e

Cumulative scales like differential or summatediexare made up
of a series of items with which the respondentscatds agreement or
disagreement.
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The two that are depended on the cumulative appraiec
1. Bogardus scale.
2. Guttman scale.

FACTOR SCALING

Address to the data frame which is multi-dimensli@mal attempts to

uncover underlying semantic scales are some oftelcaniques in this
category.

SOURCES OF ERROR IN MEASUREMENT

1.

Respondent: The respondent may be reluctant to express strong

negative feeling or he may have very little knovged

Situation: Any condition which places a strain on intervieandave
serious effects on the interviewer - respondemaetp

Measurer: Careless mechanical processing may distort thinis.
Errors may also creep in because of incorrect gpdiiaulty
tabulation etc.

Instrument: Error may arise because of defective measuring

instrument.

PRINCIPLES OF SCALE CONSTRUCTION

1.

Validity: A test is valid when it measures what it proposes
measure. This is the most significant criteriorthe use of scales.
Validity must be appraised with reference to spesituation.
Reliability: A test or scale is reliable if it consistently yiglthe
same result when repeated measurements are takéme cdame
subject under the same conditions. Reliability st consistency
and accuracy from one item to another.

Objectivity: An objective test or scale is one that producesséme
score regardless of who makes it.

Simplicity: Ease of administration, scoring anterpretation is air
important factor in selecting a test, particularlwhen expert
personnel and adequate budget are not available.
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5. Suitability: When selecting a scale, one must determine whétker
instrument is suitable for the purpose.
6. Economy: Tests should save time involved. The expenses in

administration is often a significant factor. Peutarly if the testing
programme is operating on a limited budget.

LIKERT SCALE

The most widely used form of scaling in survey agsk is Likert
scale. It sets up ordinal categories for degreesagrEement, generally
including the five levels of Strongly Agree. Disagr Agree, Strongly
Disagree and Do not know. These response categoeesitached to a set of
statement. Assuming that the responses to ea@m&at are equivalent, you
can assign scores of 1 through 5 (or O throughnd) @eate an index by
summing up the scores. In respect of negativelydemrstatements this
scoring is reversed. The procedure used to construgdkert type scale is
summarised as follows:

A number of statements believed to be relevanhé¢oattitude being
measured are collected and classified either "falda" or "unfavourable”.
Items that appear to be neutral are omitted.

A pre-test is conducted in which a group of resguntsl indicate their
opinions of each item according to one of the raspaategories presented.

Each response is given a numerical score (for ebgmf, +1, O, -1,
-2) based on a series of integers in arithmetiuaece. Scores are assigned
in such a way that the direction of attitude (faadnle to unfavourable) is
consistent over all items. For example, if a +adsigned to "Strongly agree"
for favourable items, the same score is alignedstmongly disagree” for
unfavourable items.

Each respondent's total is obtained by addingteim scores. Items
to be included in the final test are determinedabglyzing the results of the
pretest. The correlation between statements semi@s$he total scores is then
ascertained. Those statements which have a higelabon with the total
scores are then selected for the final test.
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The final test is administered to the group or oeslents of interest
and is scored in the same way as in the pretest.LThert type scale has
certain advantages over the Thurston's differestiale. First, the procedure
is such that it is simpler to construct. Secone, ltikert-scale provides for
expression of intensity of feeling. Third, this lecappears to be more
reliable.

Consensus Scaling

The selection of statement is made by a paneldafgs who evaluate
the proposed scale items. They evaluate the alieesaand determine the
level of attitude that the scale item represeritss popular in sociological
space studies than in business research. Thursiale is based on this
approach.

THURSTONE SCALE

Thurstone scale is one of the earliest and bestwiknforms of
scaling. The steps to be followed for the consibucbf the scale are the
following:

First, a large number of statements pertainingh® $ubject of
enquiry are collected. The various methods suditesature survey, personal
experience and discussion with knowledgeable psrsme followed for
developing statements. These statements shoul@ famg one extreme of
favourable attitude to the other extreme of unfagble attitude.

Second is the selection of the statements. Thuestod Chave have
given five criteria for selecting the statementse3e are: (i) The statements
should be brief, (i) They should be such thatih be accepted or rejected in
accordance with the attitude of the respondeni) {ihe acceptance or
rejection of the statement should indicate the omdpnt's attitude, (iv)
Ambiguous double-barrelled statements must be adifl/) The statements
must be related to attitude.

On the basis of the above procedure, the reseaseferts some 20
to 30 statements. The scale values are equallyedpathe selected
statements are embodied in a questionnaire. Treeynaluded in a random
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order so that there is no hierarchy of scale valUdé® questionnaire is
administered and the respondents with which heeagfEhe average of the
scale values of all statements he endorses bedumisal scores.

RATING SCALE

Scaling is a method of quantification or measurdmétaling
describes the procedures of assigning numbersimugadegrees of opinions,
attitudes and other concepts. The rating scalevegajualitative description
of a limited member of aspects of a thing or todia person. The ratings may
be "like or dislike", "above average, below-avefage other classifications
with more categories. A few examples are givenwelo

How for your pain reduced?
(Please )

Worse No Good Excellent reduction
than before reduction reduction

How anxious are you now?

Very Slightly Highly
anxious anxious anxious
Alwlays Rarely Neutral Rarely Often Always
| | B | |
My life is My life is
worthwhile not worthwhile

I believe that children should not be forced to study

Strongly Disagree Neutral Agree Strongly
disagree agree

Rating scale may be either graphic scale or anizeghrating scale.
The above example are all graphic scales whereatbe indicated his rating
by a simple tick mark (V) at the appropriate painta line that runs from one
extreme to the other.

This type of rating may sometimes increase thedeaoyl of rater to
choose always a particular point (tendency to nmarkneutral point). The
frame of reference for the researcher and the nelgyd may vary. This is
another limitation.

253



Research Methodology

Itemized rating scale is also known as numericadlesc The
researcher attempts to measure the response oétpendent to each item
with his degree of agreement or disagreement. Heseyies of statements is
presented and the respondents select the statethahtse as best reflecting
his view or perception or he may order them acogrdo his preferences.
The order is progressively in terms of more or ssome property. Here, is
an example.

What do you prefer most in your job?
o Leisure time
« Good company policy
« Responsibility 9 Independence
« Conducive work atmosphere More perks
« Opportunity to use potentials Good relationship
« Good wages

This type of scale provides more information to ttaer, and
increases its reliability. Rating scales are simpleey have wide range of
applications. There are three possible errors itinRascale. They are (a)
error of leniency, (b) error of central tendenayd &c) error of hollo effect.

When respondents are too lenient they rate sondiyhdtris called
error of leniency. They consistently rate strongtyree for almost all the
statements.

When the respondents are reluctant to rate. Ititeesu choosing a
middle path, i.e., neutral point or least chandgsTs called error of central
tendency.

The error of hollo effect operates when a respondarries over a
generalized bias from one statement to anotherekample, a person may
rate an individual as beautiful and because of ridtiig; he may generalize
that the person must be smart, intelligent, soeiaht.

Cumulative scales are made up of a series of iteitls which the
respondent indicates agreement or disagreemeng, e items are related
to one another in such a way that an individual wépies favourably to item

1; and one who replies favorably to item 3 alsdiesgfavourably to items 1
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and 2 and so on. Thus, all individuals who answgivan item favourably
should have higher score on the total scale thaintfividual who answers a
given item unfavourably. The two such scales that depended on this
cumulative approach are Bogardus scale and Gutscsla.

INTERVIEW

Interview is another important tool of investigatifor a researcher.
Interview is the art of eliciting relevant infornat from a subject who might
have been a total stranger until the time of inewv The interview is a
method which requires a person known as 'interuieasking questions
generally in a face to face contact to the othesge Interview is a direct
personal investigation. Sometimes, telephone dardadmass medias may be
used to gather information on one to one basisrtigw is the art of eliciting
relevant information from a subject who might hdween a total stranger
until the time of interview.

According to Carter V. Good, interview as a reskdonl is an oral
type of questionnaire or schedule whereby the subgeipplies needed
information in a face-to-face relationship.

Interview method is always suitable for intensived aonfidential
investigation. When interview is conducted in adesty and structured way,
it is called structured interview. At other timethe interviews may be
unstructured and informal also. The structuredruitev has predetermined
guestions and helps the investigator in maintaining direction of the
interview. On the other hand, unstructured intemgovides opportunity for
the investigator to be more free to explore, chahgesequence of enquiry or
modify the queries according to the situations.

Unstructured interview does not provide standacdscdmparability
of two interviews. It is more time consuming. Tinéerviewers must be very
skillful and be of high caliber and possess deamitedge in the subject.

In explorative case studies, diagnostic studiesntitative research
studies, and specific clinical research methodstruaotured interview is used
as a valuable tool for gathering research eviden®esthe other hand, in

descriptive studies where generalization of obgemwa has to be made on a
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small sample, structured interview is used aslikisig more economical and
less time consuming.

Unstructured interview can also be classified azi$ed interview
and non-directive interview. Focused interview isamt to focus attention on
the given experience of the respondent and itcwsff@he interviewer will
confine the respondent to a discussion of issuéshvere relevant.

In the non-direct interview, the interviewer willneurage the
respondent to talk about the given topic with aebarinimum of direct
guestioning.

The interviewer will often acts as a 'catalyst'a@accomprehensive
expressions of the respondents, feelings and belléfis method in widely
used in psychotherapy sessions.

Young defines interview as "an effective informarlval and non-
verbal conversation, initiated for specific purposnd focused on certain
planned content areas".

TYPES OF INTERVIEW

Structured interview, unstructured interview, narective interview,
directive interview, focused interview, repeateteiview, depth interview,
individual interview, group interview, etc., arens® of the types of interview.

On the basis of purpose:(i) Diagnostic interview (to know the
cause of a malady), (i) Treatment interview (fimglithe real cause of the
malady if it is a psychological case), (iii) Resdarinterview (to gather
information), and (iv) Curiosity interview (condect to satisfy some
guestions lurking in the mind of a scientist).

On the basis of approach:()) Non-directive interview (uncontrolled/unguided
unstructured), (i) Directive interview (structurgdided), (iii) Focused interview
(lies in between the directive and non-directivaeiview), Repeated
interview and Depth interview.

The objectives of interview are: (i) To exchangeeas and
experiences and (ii) To elicit information.
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PERSONAL INTERVIEWS

Personal interview method requires a person knowen tlae
interviewer asking questions generally in a facéatte contact to the other
person or persons. The sort of interview may bdénform of direct personal
investigation or it may be an indirect oral invgation. In the case of direct
personal investigation, the interviewer has to emtll the information
personally from the sources concerned. He has tonbide spot and has to
meet people from whom data have to be collecteds Thethod is
particularly suitable for intensive investigatidBut in certain cases it may
not be possible or worthwhile to contact directig person concerned or on
account of the extensive scope of enquiry, thectlipersonal investigation
technique may not be used. In such cases an ihdiraicexamination can be
conducted under which the interviewer has to cex@snine other persons
who are supposed to have knowledge about the probleler investigation
and the information, thus, obtained is recordedstivd the commissions and
committees appointed by government to carry ongtigations make use of
this method.

The method of collecting information through persointerviews is
usually carried out in a structured way. Such stmed interviews involve the
use of a set of predetermined questions and ofyhglndardized techniques
of recording. Thus, the interviewer in a structunerview follows a rigid
procedure laid down, asking questions in a form arder prescribed. As
against it, the unstructured interviews are charawd by a flexibility of
approach to questioning. Unstructured interviewsndbfollow a system of
predetermined questions and standardized technigoks recording
information. The interview has relatively greatexeidom while recording the
responses to include some aspects and excludesotBat this sort of
flexibility results in lack of comparability of onaterview with another and
the analysis of unstructured responses becomes maochdifficult and time-
consuming than that of the structured responsesndut in case of structured
interviews. Unstructured interviews also demandode®wledge and greater
skill on the part of the interviewer. Unstructuraterview, however happens
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to the central technique of collecting informatidn. case of descriptive
studies, we quite often use the technique of siradtinterview because of
its being more economical, providing a safe baseis deneralization and
requiring relatively lesser skill on the part oétimterviewer.

We may as well talk about focused interview, chimterview and
the non-directive interview. Focused interview igamt to focus attention on
the given experience of the respondent and itststf@he clinical interview
is concerned with broad underlying feelings or watibns or with the course
of individual's life experience. In case of nonediive interview, the
interviewer's function is simply to encourage thspondent to talk about the
given topic with a bare minimum of direct questrani

Under indirect personal interview, facts are caéedy interviewing
persons who are directly or indirectly concernethvthe subject-matter of
the inquiry. Under this method, information is ealied from persons who
are in possession of such information. The peraoag&nown as witnesses or
informants.

Despite the variations in interview-techniques, tegor advantages
and weakness of personal interviews can be enuedeiata general way.
The chief merits of the interview method are akies:

() More information and that too in greater depth barmbtained.

(i)  Interviewer by his own skill can overcome the resise of the
respondents; the interview method can be madeeld gin almost
perfect sample of the general population.

(i) There is greater flexibility under this method s bpportunity to
restructure questions is always there specially case of
unstructured interviews.

(iv) Observation method can as well as be applied tordéwy verbal
answers to various questions.

(v) Personal information can as well as be obtainedyeasder this
method.
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Samples can be controlled more effectively as thaises no
difficulty of the missing returns; non-response gtly remains
very low.

This interviewer can usually control which persa \ill answer
the questions. This is not possible in mailed daestire
approach, if so desired, group discussions maytadteld.

The interviewer may catch the informant off-guardl ahus, may
secure the most spontaneous reactions than wouttiebease if
mailed questionnaire is used.

The language of the interview can be adopted toathiéty or
educational level of the person interviewed and sagh
misinterpretation concerning questions can be aebid

The interviewer can collect supplementary informatabout the
respondent's personal characteristics and envinonhmich is
often of great value in interpreting results.

The interview is superior to the others in thedwaling:
(a) In gaining 'a portrait of personalities’, elementsone's character
responsible for certain achievements,
(b) In collecting personal data for quantitative pugssand
(c) In explaing some inexplicable situations,
But there are also certain weaknesses of the ieternmethod.
Among the important weaknesses, mention may be mwtthe following:

()
(if)
(iii)

(iv)

It is very expensive method especially when largd widely

spread geographical sample is taken.

There remains the possibility of the bias of intexer as well as
that of the respondent.

Certain types of respondents such as importanciali or

executives or people in high income groups may beoeasily
approachable under this method and to that extentlata may
prove inadequate.

This method is relatively more-time consuming, esgly when

the sample is large.
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(v) The presence of the interviewer on the spot may stimulate
the respondent, sometimes even to the extent tlagt give
imaginary information just to make the intervieveiresting.

(vi) Under the interview method, the organization reepiirfor
selecting training and supervising the field-staffnore complex
with formidable problems.

(vii) Interviewing at times may also introduce systemeaiiors.

(viii) Effective interview presupposes proper rapport webpondent
that would facilitate free and frank responsessTi$ioften a very
difficult requirement.

(ix) If the interviewee is suspicious, sophisticated enggnious, the
interviewer may come back thinldng that he has eeded
wonderfully but he might have collected only chadt grains.

(X) The interview is like diamond exploration; it maycseed
beyond one's widest expectations or it may be ardtap.

Uncontrolled, ungraded and un-structured interview: It does not
contain any direct or predetermined question. Titerviewer starts the
conversation in some way and the interviewee irea inswer-type keeps a
flowing conversion. Now and then, the former malicdgely direct the flow
of talk to relevant facts or events. At the end, itfiterviewer puts questions
for clarification and notes down what he has heandl appears to be
pertinent. This kind of interview may be suitablte da case study of say,
'‘Corruption in State Administration'.

The ‘focused interview'is conducted usually with persons, reputed to
know the subject of study thoroughly. It proceedstee basis of a previously
prepared interview guide, which indicates in sethes significant facets of
investigation and which is strictly governed by hypothesis.

The Board interview is conducted by more than one member of the
team. In adopting this method, the choice of aemtrvenue is important. It
may be the respondent's working place, home, argment office, etc.
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Group interview: It is undertaken when a batch or group of persons
are interviewed together. This saves time and moBay it may lack truth
and reliability.

The "repeated interview' may help to confirm the facts collected in
the first round and to gain a full picture of thiuation. But it is both
expensive and time-consuming.

Short period interview (e.g., opinion and poll surveys).

Prolonged interview (e.g., in-depth studies with little samples relgti
to the growth and working of TVS company).

Formal (The interview with the Chief Secretary of Tamiladu
conducted by the CBI).

Informal interview (suited to emotional subjects involving different
answers at different times).

For successful implementation of the interview rodthinterviewers
should be carefully selected, trained and briefetey should be honest,
sincere, hardworking, impartial and must possessteshnical competence
and necessary practical experience. Occasiondl ¢teecks should be made
to ensure that interviews are neither cheatingdesfating from instructions
given to them for performing their job efficientlyn addition, some
provisions should also be made in advance so fiabpriate action may be
taken if some of the selected respondents refuseotperate or are not
available when an interviewer calls upon them.

In fact, interviewing is an art governed by certaaientific principles.
Every effect should be made to create friendly aphere of trust and
confidence so that respondents may feel at casée walking to and
discussing with the interviewer. The interviewerstask questions properly
and intelligently and must record the responsearately and completely. At
the same time, the interviewer must answer legtenguestion(s) if any
asked by the respondent and must clear any doabttlie latter has. The
interviewers approach must be friendly, courteogsnventional and
unbiased. The interviewer should not show surpisedisapproval of
respondent's answer but he must keep the direofiomerview in his own
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hand, discouraging irrelevant conversation and maste all possible effort
to keep the respondent on the track.

TELEPHONE INTERVIEW

This method of collecting information consists imntacting

respondents on telephone itself. It is not a vagely used method, but plays
important in industrial surveys, particularly invééoped regions. The chief
merits of such a system are:

1.

2.
3.
4

It is more flexible in comparison to mailing method

It is faster than other method.

It is cheaper than personal interviewing method.

There is higher rate of responses than what we ineading method;
the non-response is generally very low.

Replies can be recorded without causing embaragsnen
respondents.

Interviewer can explain requirements more easily.

At times access can be gained to respondents wiesvwdse cannot
be connected for one reason or the other.

No field staff is required.

But the system of collecting information is notéréfom demerits.

Some of these may be highlighted.

1.
2.
3.

Little time is given to respondents

Surveys are restricted to respondents who havehete facilities.
Extensive geographical coverage may get restrickgd cost
consideration.

It is not suitable for intensive surveys where coghgnsive answers
are required to various questions.

Possibility of the bias of the interviewer is rélaty more.

Questions have to be short and to the point, prabedifficult to
handle.
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Advantage of Interview

(i)
(ii)

(iif)
(iv)

To assess the personality of the respondentsatviery useful
tool,

By means of interview, all information and data dex for the
study are collected,

Delay due to non-responses is avoided, and

Accuracy of respondents is arrived at by means skKing
guestions under conducive climate.

Disadvantages of Interview

(i)
(i)
(iif)

(iv)

An interviewer may have bias relating to the samonomic
activities,

Some-times the interviewer may forget to recorddb&a or he
may record irrelevant facts omitting the relevant,

The chances of controversy are all the great wheinterviewer
and the interviewee hail from - different sociatkgrounds with
different ideologies and values, and

hack of objectivity in approaching the interview ascommon
drawback of interview. Interviewer and the intewez are
human beings and they are susceptible to the ingfachotions.

Steps Involved in the Interview

Planning and preparation
Asking the questions.
Recording the interview.
Starting the interview
Eliciting complete response
Closing the interview

Qualities of an Interview

Honesty,
Accuracy,
Personality and Temperament,
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« Interest
« Adaptability
« Intelligence Education

Interviewing Errors
With the personal and telephone interview, therumever can be a
serious source of errors. These errors are refated
« Interviewer-respondent rapport (interviewers whon castablish
effective relationships with respondents are alblecaollect more
complete and accurate data),
« Asking the questions (each question in the questiva must be read
without error or stumbling over words and phrases),
« Repeating the questions and recording responses, an
« Cheating (the personal interviewer who sits at hame fills out the
guestionnaire is cheating.
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CHAPTER 10
CONTENT ANALYST

INTRODUCTION

According to Berelson 'Content Analysis (CA) is asearch
technique for the objective, systematic and quaintgé description of the
manifest content of communication'. The contentyaig should possess the
characteristics : (ij objectivity, (i) system, an{@i) generality. CA is
characterized by the fact that the entities analyae not usually words but
meanings (synonyms or words with similar meanirrgsggaouped in the same
category and often include themes or whole phrases)

CA is a method of studying communication. It wasedeped in the
U.S.A. as a branch of social psychology known asr@unication research'.
CA requires the research investigators to use tnlggment in making
decisions about his data. A content unit refeis word theme and the like.

CA is not relevant to all documentary research.

It can rarely be used to determine the truth ofaasertion or to
evaluate the aesthetic qualities of poetry. Moreoviethe analyst uses
documents to settle limited issues of fact, suclkoagetermine whether the
Indian Express supported Indira Gandhi or Morajis@eduring 1970's,
methods other than content analysis could be usee mfficiently. The
investigator seeks the data from simple factuastioes.

CA has been used to assess psychological variabthse context of
political decision-making, particularly in the are& foreign policy. The
choice of CA is based largely on the inability inosh cases to use
observational methods to assess the perceptiotisjdas and values of
foreign policy leaders at the time of decision. ffles, which are classified
into categories such as friendship, hospitalitypatdlities, time pressure and
alternatives, will serve as the unit of analysis.
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CRITERIA OF GOOD RESEARCH TOOL

A researcher who is gathering data to test hypatheast use tools
of the investigation appropriately. If the "tooB wrong, then the evidence
cannot be used successfully to test the hypothEsese are certain important
criteria based on which a research tool or instnime selected for the
purpose of study.

They are the reliability and validity of the toolkhese two are very essential
for effectiveness of data gathering.

Reliability is the degree of consistency that the instrumemt o
procedure demonstrate whatever the tool is meaguitnmust measure
consistently. Reliability of the data gathered tloe research depends on the
reliability of the tool used. Whenever a test, dquesaire or inventory is
administered repeatedly it must give consistentltgs

Validity is that quality of data gathering instrument whégtables it
to measure what it is supposed to measure. Itsis edtablished during the
piloting of an instrument. In most cases, it is @asimultaneously with
procedures to establish reliability. Validity igasished through an in-depth
review of the instruments, including an examinatidithe instrument's items
to be certain that they are accurately measuriggctintent or objectives
being tested, and by relating scores on the ingniino other measures.
Validity may be content validity, sampling validitgnd item validity. It may
also be criterion-related validity, concurrent gy, and predictive validity.

Reliability is necessary but not sufficient condlitifor validity. A
tool may be reliable but may not be valid.

It is possible through various statistical treatméa establish
guantitatively the reliability and validity of th®ols. For example, when a
researcher states that the psychological tool hediability coefficient of
0.70, then he is quantitatively stating that théormation obtained is
consistent or reliable to the extent of 70% higtmer quotient, greater is the
consistency.

Similarly when a researcher states that the didgngeestionnaire?
has a predictive validity of 0.85, it implies theidiagnosis of disease in the
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person based on the questionnaire and his chargettofg a disease may be
correct to the extent of 85%.

Reliability

Reliable tests are stable in whatever they mea&uré¢he other hand,
an unreliable test yields different measuremenh ¢iaee it is applied.

The reliability of an instrument can be expressadterms of
correlation coefficient. There are different tydseliability:

Reliability or stability over time: This is also called as retest
reliability. The scores of the subjects correlaghtwith first and second tests
or successive administration of tests.

Reliability or stability over time: Some tests have two or more
forms. They may correlate highly.

Stability of items: If scores on certain items in the test are highly
correlated with scores on other items, then thermternal consistency or
stability. Different statistical procedures are dige measure the internal
consistency of the tool.

Stability over scores:Certain psychological tools can be interpreted
by two different judges. Two persons can indepetigagore the same set of
test papers. When these two sets of scores ardy higirelated, then the
reliability of the tool is higher.

Standard error of measurement: This is a statistical procedure
which permits us to examine whether the given nmeaisua true measure of
a person trait's or qualities. This tells us howcmthe obtained score differs
from the individual's true score. Lesser the défere between the obtained
score and true score, greater is the reliabilitnehsurement (scores obtained
on the test) Reliability of the testing instrumeanh be increased by

1. Increasing the number of items of equal quality.

2 Carefully design direction for administrationtest.

3. Testing situation must be free from distractions

4 There should be no boredom and fatigue duriegtéisting
situation.
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Validity

Basic to the validity of a tool is to measure thght thing or asking
right questions. The items of a questionnaire amdentory must
appropriately sample a significant aspect of thgase of the investigation.
Sometimes validity is also thought as utility. Tdvare many kinds of validity
depending on the purpose of the tool in the rebeditey are:

D) Content Validity,

(2) Construct Validity, and

3) Criterion related validity (predictive validitgnd concurrent

validity).

Content validity: This refers to the degree to which the tool (test)
actually measures or is specifically related to ttasts for which it was
designed. The examples are as follows:

1. How adequately a test paper measures the kngeviad skills that a
student is expected to master in a course of studyweek.

2. How adequately a personality questionnaire ptirgpto measure
jealously has items which indicate jealous feelingshaviours or
statements.

3. How adequately an interest schedule includesratnts which elicit

information on subjects, likes, and dislikes alqmatfession of job.

Construct validity: This is the degree to which scores on a test can
be accounted for by the explanatory constructssumd theory Intelligence
tests are based on different theories. Hence adeligence test shows a
measures which is appropriate to the theory on hwhics based. Construct
validity is very important for personality testorFexample, a test measuring
Type A personality can be validated by asking tbdggs to rate the
behaviours and gestures of people who score higtherest. The higher
rating of the judges and higher scores are fourebstablish and construct the
Type A behaviour.

Predictive validity: Refers to the usefulness of a test in predicting
some future performances. For example, a researishénterested in
developing a diagnostic psychological testing tdedr this he wants to
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discriminate the person for various diseases. Atingly the tool should be
framed in such a way that it scores high for theeaéed persons and scores
low for the normal persons. In this case the test h high degree of
predictive validity.

Concurrent validity: This refers to the usefulness of a test which is
closely relates to other measures (or) scores athan test of known
validity. Tests are often validated by comparingitttresults with a test of
known validity. For example, Minnesota Multiphasiersonality Inventory
(MMPIT) has been found to be very widely acceptechavalid tool. Many
other personality tests which have been develogkxt have been validated
against MMPIT. Many performance tests are validatgdinst paper-pencil
tests. Sometimes the researcher can validate tresson a particular test
with that of a rating given by significant relatsvef the subject.

A test may be reliable even though it is not valitus, the test can
yield scores consistently but of no value. On ttteeohand, a test which is
measuring a specific concept must definitely meadiie same concept
consistently. This shows that reliability and valichre important criteria for
a good research tool. There is also another aiteripracticability.
The practicability characteristic of a measuringtimment can be judged in
terms of economy, convenience and inexorabilitpnithe operational point
of view, the measuring instrument ought to be jcatti.e., it should be
economical, convenient and interpretable.

Economy: Tests that can be given in a short period of tineeligely
to gain the cooperation of the subjects and to ewesthe time of all those
involved in test administration. The matter of expe of administrating a test
is often a significant factor if the testing progmae is being operated on a
limited budget.

Interest: Tests are interesting and enjoyable help to gam t
cooperation of the subject. Those that are duemm silly may discourage
or antagonize the subject. Under these unfavouraielitions, the tests is
not likely to yield useful results.

269



Research Methodology

Interpretation: Test scores and result must be amendable for
interpretation by the researchers objectively amitbumly.

DATA PROCESSING
INTRODUCTION
The data that have been collected will be in tlienfof raw data. The
first in analysing the data will be to prepare thdata for the type of analysis
the researcher plans to carry out. An investigatants to convert the raw
data into numerical equivalents for the purposeguaintitative analyses and
statistical testing.
The collected data must undergo some processingeeinalysis.
The objective of processing are the following :
1. Checking the questionnaire and schedules.
2. Reduction of mass data to manageable proportions.
3. Sum up the materials so as to prepare tables,schad graphs for
presenting the results.
4. Minmising the errors.
The processing of data involves activities suckding, coding and
tabulation.

EDITING
Before the data are tabulated and analysis cattiediesearcher has

to edit the data suitably to make it more meanihgtditing means
inspecting, correcting, and modifying the collectita. Editing is done at
the time of collecting the data or later in the tcanoffice. Editing the
completed questionnaire or schedules is the findtthe important stage in
the data processing. The scrutiny of interview dalequestionnaire centres
around three main aspects namely: (a) complete(i®ssonsistency, and (c)
regularity (method of along questions and recor@ingwers). The following
are the usual stages in the editing process:

i. Initial screening

il. Establishing response categories

iii. Field editing
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iv.  Central editing.
Checking and editing the data are needed to seéhtha is :
R Completeness,
ii. Accuracy, and
iii. Uniformity.

Completeness

The editor must find whether there is an answeaviery question. If
the interviewer has forgotten to ask a questioto ecord the answer, it may
be possible to deduce from other data on the questire and fill up the gap.
To overcome this problem tape recorder can be aistik time of interview.

Accuracy

The editor must tiy to check whether the answegsaacurate. Every
effort should be made to resolve clear inconsisésndf this is not possible
then the inconsistent entries should be omitted.

Uniformity

The editor must see whether the interviewer haverpneted
guestions and instructions uniformly.

The investigator has to take into consideration ftllowing basic
problems before editing:

(a) Fictitious interviews

(b) Inconsistent replies

© Incorrect answers

(d) Incomplete answers

(e) Do not know or no answer.

After a questionnaire is received from the fietdnust be inspected
to determine whether it is acceptable for use emdtudy. There must be an
editor-in-chief who discusses all problems with #ditors and incorporate
the changes in the editing instructions.
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CODING

After editing is coding or converting the qualitati data in the
guestionnaire/ schedule to numerical form and presg it on the coding
matrix. The collected data have to be divided imeaningful categories.
Coding refers to assigning of number digits orelettor both to various
responses so as to enable tabulation of informadesy. Goode and Hatt
defines coding as 'An operation by which data agamized into classes and
number of symbol is given to each item accordingh® class in which it
falls." According to M. Parton, 'Coding consistsdasigning a number of
symbol to each answer which falls in a predeterohiriass.' For example, the
coding can be done for the following multiple clesiof the given question:
How do you spend your leisure time?

Reading books 1
Playing outdoor games 2
Visiting friends 3
Attending domestic work 4
Watching TV 5
Any other specify 6

The following four major rules guide the establigmn of category sets.
Categories should be:

Appropriate to the research problem: Generally 3 to 5 categories
are considered reasonable. For example, categorizait respondents on the
basis of age, say under 20 years, 20 to 30 yearsy 80 years and above 40
years may be relevant to the study.

Exhaustive: There must be a category for every item. For exampl
there is a question in the questionnaire 'What dar yfavourite form of
entertainment?'

The alternatives will be:

1. Movies

2. Slapping

3. Boating

4 Watching TV
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5. Other (describe)

Mutually Exclusive: In an occupational survey, the classification of
respondents may be professional, managerial, salescal, craftsman,
operatives and unemployed.

Single Dimension:Every class in the category set is defined in terms
of one concept. In the example cited above, a refgrt is both a salesman
and unemployed. The 'salesman’ label expressatiwept of occupational
type while the response 'unemployed' is anotheeqdgion.

Computer Coding: There are now computer cards, tapes, diskettes
into which information are coded. Accuracy and ssiidtated calculations
are the benefits of using computers in the proongssbof data.
Computerization of data makes the tabulation eadypaecise.

Code Sheets:Code sheets instruct the coders how to handle each
guestion. When codes are defined, a listing oftygles of responses being
assigned to each code should be made on the ced¢ Sthe code sheet
consists of the following elements:

(a) Heading: The heading identifies the study.

(b) Column identification: Each applicable columns is to be

listed on the left-hand side of the page.

(c) Coding instructions: Limitations/restrictions and required
multiple codes are to be stated next to each coderev
applicable.

(d) Special instructions Instructions for the use of 'borrowed
columns'.

ANALYSIS AND INTERPRETATION OF DATA

Analysis and interpretation are giving meaning ke tcollected
information by comparing them with the existingarhation. For example, a
survey undertaken in Madurai shows that the peitac@rome in Madurai in
2008 was say Rs. 4,000. This information is nofulsé can be associated
with the income of the other cities.
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Analysis is placing the collected data in some pmtdormat, so that
the data acquire a meaning. Interpretation invotiresving conclusions from
the gathered data.

1. Procedure for Analysis

There are three tasks to be performed if the deltedata are to be

used in the most effective manner:

)] An intensive review must be made of all theadadllected.
(i) These data are then analysed with the helpeohniques selected
earlier.

(iii) The results emerging from these analyses then related to the

study's hypotheses and objectives.

The collected data have to be analyzed fully. B@an®le, a large
soap manufacturer made a study of market trentisafwo brands namely A
and B. The researcher collected data regardingofdleese two projects for
the year 2000 and 2001. On the basis of the ddlectexl, an analysis has
been made. The analysis, thus, made is not relesraog it has not been
taken into account the total bleach sales for ideistry, the activities of the
competitors and the causes for the decline in sales

There are numerous articles published in varicadettand academic
journals describing new models and techniques foalyais. Besides,
textbooks on statistics outline various analytteghniques. These documents
should be consulted before deciding the frame vobdnalysis.

The analysis may be descriptive analysis and caszysis2.
2. Descriptive Analysis (One Dimensional Analysis)

Descriptive analysis is largely the study of dmition of one
variable. This analysis shows the benchmark datanagasures the state or
condition at any particular time. This analysighe prelude to vicariate and
multivariate analysis.
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Table 10.1: Birth Rate* in India

Period | Birth rate per 1000
1961-71 41.2
1971-81 37.2
1981-91 32.5

2000 28.0
2005 23.8
2008 22.1

*Birth rate indicates the number of live births puing during the
year, per 1,000 population estimated at mid-year.

3. Bivariate Analysis

The bivariate analysis is placing the collectedcadato tabular form,
so that the real meaning of these data can beeatdkrivhe starting point of
Bivariate Analysis is to develop simple dimensiodata. Then put the data
into two, or more categories. This analysis is ax@d with the help of a
survey. A study was undertaken among Madurai @gjdents to determine
their movie-going habits. A sample of 1,000 persaomas randomly
interviewed. Out of 1000 sample members 267 (2p&i0cent) are regular
movie goers and 733 (73.30 per cent) are not regutavie goers. These
facts are given in the following table:

Table 10.2: Movie Attendance Among Sample Residents

Category Number | Percentage
Regular Movie Geors 267 26.70
Not Regular Movie Geors 733 73.30
1000 100.00

4. Sequential Analysis

The data presented in a table reveals one fact@ tme. This
analysis is called sequential analysis. A furth@algsis of the data regarding
movie goers showed that the college students weme rfrequent movie
goers than non-college students.
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Table 10.3: Students in Terms of Movie Attendance

College Non-College
Category Students Students Total
Regular Movie Geors 130 137 (215%) 267
Not Regular Movie 220(63%) 513(79%) 733
Geaors
Total 350(100%) 650(100%) 1000

5. Casual Analysis

This analysis explains how one variable affectsttz@ro We may
analyse to find out whether two variables (depen@e independent) are
related or not. There are different ways which wighihdetermine whether
such correlations do exist or not.

A researcher is usually interested in understandihyg sales are
larger in some markets than in others. Sales deetafl by product quality,
advertising, price or other things which can betdled by the manager.
The variable is such as sales. Sales can be depevaigable. Changes in
brand's price, package and advertising may affestbrand's sales. These
variables are called independent variables.

The cross tabulation, correlation and regressi@tyais are methods
of analysis which can explain why there are différevariations in a
dependent variable. The casual analyses are dahehei help of statistical
tools.

INTERPRETATION

Interpretation means drawing inferences from tHiected facts after
the analytical study. According to C. William Emanterpretation has two
major aspects namely establishing continuity ireaesh through linking the
results of a given study with those of another tredestablishment of some
relationship with the collected data.

Interpretation helps the researcher to understamdlbstract principle
that works beneath his findings. Interpretation bdes the researcher to

establish concepts, which will be the basis fourfatresearch. Moreover,
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interpretation helps the target audience to undedsthe real significance of
his research findings.
Pre-requisites of interpretation

)] The data should be homogeneous.

(i) The data should be adequate.

(iii) The data should be appropriate.

(iv) The data should be scientifically analysed.

TECHNIQUE OF INTERPRETATION
(i) Relationship between variablesThe basic objects of every analytical re-
search is to find out the relationship betweentamyvariables. There may be
three types of relationship:

(i) Symmetrical relationship

(i) Reciprocal relationship

(iif) Asymmetrical relationship.
The interpretation of data can be made with thp béthese relationships.
(i) Percentages:Percentage are used in making comparison betwaeort
more series of data. They are also used to dedtreelationships. They are
also used to describe the relationships. The fatiguables shows the uses of
percentages.

Table 10.4: Sales of Two Types of Cars in Tamil Nad

Cltleilz: d'l:amll Maruthi Percent Filat Percent
Chennai 300 30 400 20
Madurai 200 20 500 15
Coinmbatore 200 20 500 25
Tiruchrapalli 150 15 350 17.5
Tirunelveli 150 15 150 22.5
Total 1000 100 2200 100

With the help of the above table it is easy to camghe sales of cars

in different cities of Tamil Nadu.
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(i) Average: The mean, median and mode are commonly used.

Instead of using long statistical tables, the u$eawerage makes the
interpretation very simple.

(iv) Dispersion: Dispersion refers to the amount or the magnitude of

the spread. Measures of dispersion include rangger iquartile range,
average deviation and standard deviation. Thesesunes help to interpret
the data more scientifically.

3. PRECAUTIONS IN INTERPRETATION

Correct interpretation requires a high degree of, glare, judgement

and obijectivity on the part of the researcher.

(i)
(ii)

(iif)

Adequate data The data should be large and unbiased. Then only
the results will represent the Universe.

Variation in definition : Variations in definition make the
comparisons inappropriate. For example, while caimpga the
national income figures of two countries, say, éndnd U.K., it is
essential to find out whether the definition fortidaal Income in
both countries is the same. If the definition iffedent in the two
countries, then the comparison is not possible.

Errors in the use of statistical tools: The use of inappropriate
statistical techniques, inadequate sample sizefauity calculations
make the result spurious.

SOCIOMETRIC MEASUREMENT

Some 15 years ago, and about 15 years after theaepre of the

earliest Bogardus scale, J.L. Moreno and Helen Balinings applied a
measure of social distance which differed radicdligm the Bogardus

approach. The chief divergence of this method, liysealled sociometry,

from the earlier technique lies in the fact thasitoncerned with attractions
and repulsions between individuals with a smallugrand with the group
structure as defined in these terms. Helen Jenmiagsiescribed this method
as follows:
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"Stated briefly, sociometric may be described asmeans of
presenting simply and graphically entire structafeelations existing at a
given time among members of a given group. The mdijwes of
communication, or pattern of attraction and refactin its full scope, are
made readily comprehensive at a glance".

The technique has been applied in such widely dlified situations
as informal groups, school classes, prisons anerabtihganizations, and
industiy. Since there is considerable latitudehm application of sociometry,
it may be well to begin with a consideration of @arly statement of its
characteristics made by Jennings in 1943:

"The form of the sociometry test as applied upht® ppresent has had
three characteristics:

1. "A specific number of choices is allowed, vagyiaccording to the
size of the group tested;

2. "A specific criterion for choice is used, vanyiwith the functional
activity of the group...."

3. "Different levels of preferences are designedetch choice”.

As an example of this type of sociometry procedarstudy referred
to earlier has been selected. This is a volumeirdealith the technique of
studying school classes, and the requirements af@venet in terms of this
situation. Three choices were allowed for eachd¢ctahd the situation was
defined as one in which the criterion for selectiriger children in the class
was "liking to work with them on a study committe@he levels of choices
were designated by asking the children to desigwétethe number 1 child
they would most like, their second choice with 2g #heir third choice with

The major point to note here is the fact of desiggh@hoice situation
in such a way as to be meaningful - in this caseadking the children to
name others with whom they would like to do comedtivork. Obviously,
there is an infinite number of ways in which theiaiion can be structured.
For example, in an institution it might be: "Wittham would you like to eat,
share a room spend your leisure, etc.?" Or indusitly whom would you
like to work - play - visit, etc.?" The importarting here is (1) that the
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situation must be a real one to the group beintpdesAnd also (2) that it
must fit the sort of sociometric structure whiclbé&ng studied.

To return to the study of the school children, thext step is
tabulation of the data.

Another method of analysis, however, employs thdogpam. The
function of this diagram is to make clear the netwof acceptance and
rejections in a graphic way.

The sociogram also offers other possible methodsnafysis. Since
each child shows a different frequency of beingseimoand further a different
frequency of the level at which he is chosen, thedsts the possibility of
scaling the individuals as to "acceptability". This turn, implies the
possibility of scaling on the basis of willingnéssaccept others because of
the limitation to only three choices. However, thethod is not well suited to
this approach. An example of a variant of this rodtisuited to such an
analysis is found on the Ohio State Social Accamebcale. It will be noted
that instead of a series of choices of childrercheahild is rated on a
friendship scale. Thus, if these results are ptat & matrix, every cell will
have an entry. The total row at the bottom willerth show the relative
position of each child in the class in terms ofnigeaccepted. In this case,
there is also the possibility of a total column g¥hivould contain the sum of
the ratings given by each child.

These techniques have recently been given incigeagiplication in
practical situations, such as administering chilrecamps, choosing
members of flight crews and the recent Army inaagan of the "buddy
system". They have also been of great utility imaducing new knowledge
and techniques in underdeveloped regions, for tidyin ascertaining the
channels of power, gossip, and communication wighgmall village, a rural
area, or a larger geographical region.

These and other variants of sociometric technidtex cather simple
methods of ranking individuals on a continuum ofcceptability" or
"outgoingness" on the part of group members, wiieeg use is justified,
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they may be powerful research tools, since they tieegeneral problems of
scaling very well.

A. Definition of the continuum: The existence of a social-distance
continuum can be accepted only in so far as itgsoxalid by other criteria.
There seems no trouble in defining the continuunthigee scales as social
distance, however, as long as the stimulus, e, dhoosing situation, is
appropriate to the conclusions drawn.

B. Reliability: This type of scale is suitable only for test, estf and
reliability measurement. Jennings, however, givensple evidence that
"choice position" is slow to change and that so@tiim measurement may
therefore, be considered reliable.

C. Validity: In the same volume, the findings indicate that the
independent criterion of case studies and behavotservation provide
satisfactory indicators of the validity of sociometests.

DEDUCTION

Deduction is a logical process in which specializedclusions are
drawn from general propositions. The deductive wetls also known as
‘abstract’, ‘aprioristic' or ‘axiomatic' methodthis, major premise (or general
proposition assuming an air of universal truthfhis real core of knowledge;
for example, take the premise 'men are mortal' tedspecial inference
'‘Socrates was mortal'. The inference hardly adgithany to the existing fund
of knowledge. Suppose the major premise is wrongna%®ll sheep are
carnivorous' and its reference 'Mary's little lambalso carnivorous and it
will eat mice and frog'.

The conclusion is as much false as the major peerisfore using
any major premise in deductive analysis, the rebearshould check up
whether it is correct under all circumstances.

The classical economist used the deductive methddm Smith's system of
free economic enterprise culminating capitalismb&sed on two major
premises namely, man is actuated by self-interegtaissey faire policy. To
guote his famous example, it is not from the betence of the butcher, the

browser and the baiter that we expect our dinnet,fiom their regard to
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their own interest'. Secondly, 'every man has astiniat to barter and
exchange'. Each individual thus specialises in tltatipation for which he
has the greatest aptitude and exchange what heqaedor goods he wants.
Malthusian theory of population is based on theppsition, ‘every human
being is dominated by the instinct to procreatecdtise of the passion
between the sexes, population increases in geamgtagression (unless
checked by artificial methods). Man is a sociahaalj this is s major premise
in political theory of the state. Generally, thejongremises in the deductive
analysis adopted by the social scientists are wsavéruths.

INDUCTION

Inductive method proceeds from the particular fatdsgeneral
conclusions. These conclusions shed some lighthamdan knowledge is
extended in inductive method. In the inductive mdthconclusions shed
some light and human knowledge is extended. Eraagel's study of the
family budgets of the working classes was indeedicged to a small sample
of 50 families. But his inductive reasoning and aagion that expenditure
on food varies inversely with the family incomebsoader in its coverage
than the small sample from which it is derived. $hinductive reasoning
illuminates and may be fruitful, yet, it is at timbazardous. There can be no
certainty that its conclusions would be true anldl gmod always. According
to Galbraith, the modern giant corporations doaist at maximizing profit.
It is true in the cases he cites. But from his pses) it would be rash and
wrong to generalize that profit maximization is deand not the major
objective of any firm in may country. Inductive seaing is a valuable tool,
but it needs to be handled with extreme cauticsuke calls for deliberation
and correct judgement based on rich experience.

QUALITIES OF INDUCTIVE REASONING
The following qualities of inductive reasoning haweebe considered
by every researcher:
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® The conclusions hold only in terms of probafk, never with
certainty. A leap in the dark is always involved emhwe apply
conclusions to cases not yet observed.

(i) Since no comprehensive account of all the winstances that bear
upon an inductive argument is ever possible, one atcepts the
conclusions of inductive reasoning places deperalean the
personal discernment and integrity of the persorekimg the
observations and completing the argument. "Thesj@ss ingredient
of every induction is the honor and integrity of ihaker. It is less
dangerous to have a scoundrel among deductivelsonazg
mathematicians than to have a scoundrel amongtstatns.

(i)  We must assume that there exists some unitgrin the system of
facts to which the premises mid the conclusionsirafuctive
reasoning relate. That is the rational justificatfor the leap in the
dark which it involves.

Scientific generalizations are based on two methkdswn as
induction and deduction. Induction is a processeasoning from particular
cases to whole group of cases, from specific ins@rto general rules.
Deduction on the other hand is a process of reagofriom general to
particular, from given premises to necessary camghs. Both the methods
are interdependent and hold an equally importaateplin any scientific
analysis.

When hypothesis is formed we use deductive reagasnwe try to
form certain generalization from the broad thedsglf to be made applicable
to certain hypothetical conditions. In order tot ke hypothesis we have to
collect data, analyze it and draw conclusions fibrit involves an inductive
process. After a theory has been involved it isdtrbn special cases for its
validity and the researcher has to utilize the dade process again.

Then throughout the scientific research the reteartas to use
sometimes alternately and at times even simultastedaoth inductive and
deductive methods of reasoning. According to ClsaBeared - "It would be
interesting to find an assumption premise thatoisim some way entangled
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with experience and method of inference from paldics”. The following
remark of Prof. Marshall corroborates with thistestaent. "Induction and
deduction are both needed for scientific study ightrand left foot for
working".

DIFFICULTIES OF LOGICAL METHODS
The logical methods described above are subjettaadifficulties,

viz. (1) plurality of causes and (2) inter mixturkeeffects.

1. Plurality of causes A phenomenon is not the result of one single
cause. At times it may be caused by number of factd it so,
discovery of a particular cause becomes a diffitagk. To take an
example, a rise in the prices may be caused bymbeuof factors
opening together. It would, therefore, be diffictiti locate the
particular causes and their contribution in theatom of the
phenomena under the study. Plurality of causesinexja large
number of cases to be studied before the corrdeteince can be
drawn.

2. Inter-mixture of effects: Just as an incident may be caused by a
number of causes, in the same way one single ¢aaidattor may
produce a number of results. The various effectg Ingaso mixed up
together that it may be quite difficult to sorttheut.

Cluster Analysis: It is a classification method that is used to agean

a set of cases into clusters. It is the name gteea diverse collection of

techniques that can be used to classify objectwithahls, quadrats and

species. The aim is to establish a set of clugtech that cases within a

cluster are more similar to each other than theyt@icases in other clusters.

The classification has the effect of reducing timeeshsionality of a data table

by reducing the number of rows (cases). The claasibn will depend upon

the particular method used. This is because ib$siple to measure similarity
and dissimilarity in a number of ways. Large numbércalculations are
needed which can put a heavy demand on the computer

Factor Analysis: There are two approaches to factor analysis,-

‘principal component analysis' (the total variantdéhe data is considered)
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and '‘common factor analysis' (the common variasceonsidered). Factor
analysis is an interdependence technique. The &epét of interdependent
relationships are examined. There is no specifinabf either dependent
variables, independent variables, or causality. idt originated in
psychometries, and is used in social sciences, uptognanagement,
marketing operations research and other appliezhses that deal with large
guantities of data. It is a statistical techniqueedito explain variability
among observed random variables in terms of fewmbserved random
variables called factors. The observed variables @modeled as linear
combinations of the factors, plus 'error' termstéaanalysis assume that all
the rating data on different attributes can be cedudown to a few important
dimensions. This reduction is possible becauseattidutes are relate. The
rating given to any one attribute is partially tiesult of the influence of other
attributes. If we want to build testable model #plain the intercorrelations
among input variables, we should carry out a faat@lysis.

Common factor analysis:It involves a testable model. Under this
model, unique variables are required to be uncatedl Components are not
latent variables. They are linear combinationshef input variables and thus
determinate. Factors, on the other hand, are latariables, which are
indeterminate.

Principal component analysis:Ilt does not involve a testable model.
Here, residuals are correlated. If our goal isitathfe variances of input
variables for the purpose of data reduction, weukhearry out principal
components analysis. The use of principal compengnt semantic space
can vary somewhat because the components mayprabict’ but not 'map’
to the vector space. This produces a statistidatipal component use where
the most salient words or themes represent thenpeef basis.

Merits of Factor Analysis:
« There is flexibility in naming and using dimensions
« Both objective and subjective attributes can be use
« Itis based on direct inputs from customers.

« ltis fairly easy to do, inexpensive, and accurate.
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However, usefulness depends on the researcheity abitlevelop a
complete and accurate set of product attributegmgfortant attributes are
missed the procedure is valueless.

Discriminant Analysis: It may have a descriptive arpredictive
objective. It may be used for two objectives eithar want to assess the
adequacy of classification, given the group mentbpssof the objects under
study, or we wish to assign object to one of a remd§ (known) groups of
objects. In marketing discriminant analysis is atistical technique for
analyzing data. It is applicable when there is amg dependent variable but
multiple independent variables (similar to ANOVAdaregression analysis).
It is similar to factor analysis in that both lofik underlying dimensions in
responses given to questions about product atsbut is different from
factor analysis in that it is not an interdepen@etechnique: a distinction
between independent variables and dependent vesidhlso called criterion
variables) must be made. It also differs from faetoalysis in that it builds
these underlying dimensions based on differendasiréghan similarities.

METHODS OF DISCRIMINANT ANALYSIS

0] K-NNs Method: Non-parametric (distribution-free) methods
dispense with the need for assumptions regardiagptbbability
density function. They have become very populaeeisfly in the
image processing area. The K- NNs Discriminate ysialassigns
an object of unknown affiliation to the group toialhthe majority
of its K nearest neighbors belongs.

(ii) MDA method: Multiple Discriminate Analysis adopts a similar
perspective to PCA (Principle Components Analydis}, rows of
the data matrix to be examined constitute points an
multidimensional space. So also do the group measstsors.
Discriminating axes are determined in this spacsuich away that
optimal separation of the predefined groups israth

(i) Linear Discriminant Analysis: It is the 2-group case of MDA. It
optimally separates two groups, using the Mahalsnoietric or

generalized distance. It also gives the same lirmgrarating
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decision surface as Bayesian maximum likelihoodaridignation
in the case of equal class covariance matrices.

ADVANTAGES OF DISCRIMINANT ANALYSIS

1. It is noted for its analytical simplicity and comgptional
possibility.

2. MDA is most appropriately used for feature selettio

3. Linear discrimination is most widely used in praeti

4, The k-NN rule is simply defined and implemented,

especially if there is insufficient data to adeglat
define sample means and covariance matrices.

5. It is possible to focus on the variables used ifeoto
investigate the differences between groups, toterea
synthetic variables which improve the group-indigbi
of the data, to arrive at a similar objective bgodirding
irrelevant variables, or to determine the most
parsimonious variables for graphical representation
purposes.

However, there is no best discrimination method.
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SOLVED PROBLEMS

1. STUDENT'S 't TEST

A machinist is making engine parts with axle-diaengtof 0.700
inch. A random sample of 10 parts shows a meanet@mof 0.742 inch with
a S.D. of 0.040 inch. Compute the statistic youddaise to test whether the
work is meeting the specification.
Solution :

Here the sample size n =10

Hence, the sample is small sample.

Also the sample mean X =0.742 inches
and the population mean= 0.700 inches are given.

S.D. =0.040 inches
-. We use Students 't' test
Null Hypothesis lB=The Product is conforming to
Specification
Alternative Hypothesis=Fpu = 0.700

X—p

The test statistic is, t:SL
n-1

Here x = 0.742 inchesu = 0.700 inches

[239]

S.D. =0.040 inches and n = 10
Degree of freedom (d.f.) =n-1
=10-1
=9
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0.742-0.700 0.0742-0.700

{ = 0040 _ 0.040
J10-1 3

The calculated value of t=3.15

The table value of t at 5% level with 9 degreereéfiom.
t.05=2.26

Since the calculated value of t > tabulated valug Id, is rejected.

. The product is not meeting the specification.

2. F-TEST

In one sample of 8 observations that sum of thareguof deviations
of the sample values from the sample mean wasaw4n the other sample
of 10 observations it was 102.6. Test whetherdffference is significant at
5% level.

Solution :
Here n-8, n=10
Also, Y(x-x) =844 ; 3 (y-y)’=1026

S¥ =ni ; Z(x—i)eﬂ?“: 12.057
Null Hypothesis k= Sx =Sy
Now F=SX_12057_ ) oes

Sy 114

i.e., Calculated F=1.057.

Tabulated value of Fat 5% level for (7, 9) degrafefseedom is 3.29
i.e., bos (7, 9): 3.29

Since calculated F < tabulated F.
We accept the null hypothesis.
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3. CHI-SQUARE TEST
A sample analysis of examination results of 50@etis was made.
It was found that 220 students had failed, 170 $ealred a third class, 90
were placed in second class and 20 got a firstsclB® these figures
commensurate with the general examination resuictwlis the ratio of
4:3:2:1 for the various categories respectively.
Solution :
Null Hypothesis H, : The observed results commensurate with the géner
examination results. Expected frequencies areamatio of 4:3:2:1
Total frequency =500 > 4+3+2+1=10
500/10 =50
If we divide the total frequency 500 in the rati®:2:1 we get the expected
frequencies as 200, 150, 100, 50
(50x4 50x3 50x2 50x1)

Observed Expected
Class Frequency | Frequency 0-E (0-E)2E
0) (E)
Failed 220 200 20 2.000
Third 170 150 20 2.667
Second 90 100 -10 1.000
First 20 50 -30 1.000
500 S00 23.667
Calculated x: = Z(OT_E)
= 23.667
=n-1
Degrees of freedom = 4-1
=3
¥ Zo0s = 7.81

i.e., tabulated value of at 5% level for 3 d.f7.81
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Since calculateg %0 > tabulatedy oo

We reject the null hypothesis i.e., the observesulte are not
commensurate with the general examination results.

4. H-TEST
The following me the final examination of markstbfee groups of students
who were taught computer by three different methods

First method  : 94, 88, 91, 74, 87, 97

Second method : 85, 82, 79, 84, 61, 72, 80

Third method : 89, 67, 72, 76, 69

Use the H-test at the 0.05 level of significancetdst the null
hypothesis that the three methods are equallytaféec
Solution :

1. Setting up of Hypothesis
Null hypothesis = H=u, = p,= p,
Alternative hypothesis :{H p_,p,,p,not all equal.

2. Level of Significance : Here&= 0.05
3. Calculation of test statistic = Ranking tlaa jointly from 1 to 8, we
find that
Ri=6+13+14 +16+ 17 + 18=84
R,=1+45+8+9+10+10=555
R;=2+3+45+7+15=315
(. there is only one tie and tied marks are eaclgdedithe rank 5.5) Also

N1=6, N=7, N=5
N=N1+N2+N3=6+7+5=18
Test Statistic :

12 (RZ R’ R/’

He———| —4+—+—+
N(N+I){ N, N N

2 3

J—aN+n

292



Research Methodology

__ 12 ((84" (555  (3L5)
18x19( 6 7 5

H =£(1176+
57

)—3><19

308025 99225) .

H= % (1176 + 440.04 + 198.45) - 57 57

2

H= x 1814.49 - 57
57

=53.67-57 =6.67
Degrees of freedom =k -1
=3-1
=2
x2 (for 2 d.f. and <x = 0.05) = 5.991
Division : Since H = 6.67 exceeds
5 toes, 2 =5.991 (from y2 table)

So the null hypothesis is rejected.
We conclude that the there methods are not eqetiigtive.

293



