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CHAPTER
1

BASICS OF RESEARCH

Introduction 7

Research simph} seeks the anéwer of certain questions which have not
been answered so far and the answers depend upon human efforts. It may be
illustrated By taking an example of the moon. Some years ago man did not
know what exactly the moon is? Was this problem which had no solution? Man
could only make some assumptions about it but the man now this time by his
efforts, he went to the moon brought the soil of the moon and studied it. The
man is now able to give concrete answer of the problem what is the moon? But

the question arises, “Is the answer of the question in examination also

research”? The answer is ‘no’, because the answers of these questions are
available. They are available in text-books, class-notes etc. Research answers
only those questions of which the answers are not available in literature l.e.,in
human knowledge.Thus, we can say research seeks the answer only of those
questtons of which the answers can be given on the basis gf available facilities.

Actually research is simply the process of arriving as dependable solution

to a problem through the planned and systematic collection, analysis and
interpretation of data. Research is the most important process for advancing
know]edge for promoting progress and to enable man to relate more effectively
te his environment to accomplish his purpose and to resolve his conflicts.
Although it is not the only way, it is one of the more effective ways of solving
scientific problems, - -

From the beginning of time man has noted certain irregularities among
the phenomena and events of his experiences and has attempted to devise laws
and principles which express these regularities. These laws and principles are
of course not without expectation, any law is valid only under the conditions
under which it was derived. Even though obj'ects tend to fall, they have been
known to.rise when other forces are active, but this does not deny the general
principle of gravity, Research is devoted to find the conditions under which a
certain phenomenon oclcu';:s and the conditions under which it does not occur in
what might appear to be similar circumstances, _

Our culture puts such a premium on science that_the terms science and’

scientific are frequently misused. Research is also frequently in contexts where
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" Research Methodology

little research in the true sense of the world is actually done. A person no longer
looks up a word in dictionary or a historical fact in the encyclopaediahe
researches it. Many agencies claiming to do research are engaged in nothing
more than fact-findings.

Research is difficult to define. One approach is to let researchers define
the word by their activities. It is not enough, here, however, to say research is
what researchers do. Too many people misuse the word. For example, some
faculty colleagues claim to do research to prepare for a class, every week, no
less. What they usually mean is they read or reread material that they will be
presenting or discussing in class. Such a preparation may take time and effort,

but it is not research.

Students frequently are assigned research papers, wherein they read
from books and journals, usually in a library, and synthesize the material to
form the research paper. The students would claim to be doing research, or at
least library research. What they are doing is searching or reviewing the
literature on a topic and writing about their findings. It is not research.

A journalist may systematically investigate an accurrence to find out why
it happened, and the same journalist may indeed claim that what he or sheis
doing is research, but it is not. It is.journalism.

Research is an activity that makes an impact on theory. In the absence of
theory the activity is not research. The activity may be preparing for a class,
writing a paper, or developing a story all honorable activities, but they are not
research unless they have a connection with something theoretical.

The role of theory is to describe and explain a phenomenon. The presence
of theory means the writer has goiie beyond the local event and is trying to
connect it with similar events or, more accurately, other descriptions or
explanations that have served to describe or explain similar events. An
example may illustrate the distinction we are trying to make.

A well-known college football coach resigns unexpectedly. A journalist

writes about the event in very specific terms, that is, what preceded and .

possibly pre-capitated the resignation. The story seeks to describe and explam
the event, but because there is no attempt to connect anythmg about the story
to anything theoretical, it is journalism. If, on the other hand, the journalist
had observed that the coach had been promoted originally from within the
organization and the journalist had referred to organizational theory (a body of
knowledge that ex-plains human behaviour within an organizational setting)
that speaks to the possible consequences of promoting from within, which
might include a number of predictable consequences, then the journalist is
doing research, because the journalist is extending the story. or-aspects of it,

‘beyond the specifics of the local event. This extension inakes it research.
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It is important to note in the example used that including something
theoretical, in this case, drawing on organizational t‘heor&,:can be accomplished
In a relatively thorough manner or simply superficially. One can cite a
generalization or two from a book on organizational theory and claim to be
doing research. A more thorough treatment, however, would be to look
carefully for other explanations or other theoretical perspectives that might
not be congruent with the first one found. The writer quickly gets into
something of a conceptual quagmire when this is done, and just as quickly
needs to begin to qualify the generalizations.

The original event and the interpretations of the many specifics
surrounding it can be used to confirm or refute some of the theory that exists to
explain similar events. Whenever the effort is made to be more theoretical
about. what one writes,it is incumbent upon the writer to seek competing
theoretical positions and, when found, ‘acknowledge them. In short, to be
thofougli, one needs to take some time and effort and realize the finished
product may raise more questions than it answers. (The deadlines most
journalists face preclude their doing very much research, as we define it. And
when you think of local nightly television news,there is no doubt that thorough
coverage often gives way to superficiality)We believe the theoretical
component of research is what ought to determine most of the substance of
course work at the graduate level. In this regard, students become steeped in
the theory associated with an area (e.g., the organization and administration of
public schools) ‘sufficiently to be able to draw from the thecry certain
~ expectations that can be tested, confirmed, or made more or less credible by
research, Gaps in the theory, those areas shout which precious little is
known,can be discovered and speculated about in terms of how subsequent
contributions to the knowledge base could fill them. The primary value of
course work,then, is to familiarize students with the various theories that
abound in-any particular field of interest (viz., school finance, teaching

methods, and curriculum development, to name a fow).

Term Research

The term Research’ consists of two words :

Research = Re + Search

‘Re’ means again and again and ‘Search’ means to find out something, the
following is the process : ‘

Observes Collection of data
Person » Phenomena > Concliisions
Again and again Analysis of data

=
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Therefore, research means to observe the phenomena again and again
from different dimensions. For example, there are many theories of learning

due to the observation from different dimensions.

The research is a process of which a person observes the phenomena again
and again and collects the data and on the basis of data he draws some

conclusions.

Research is oriented towards the discovery of relationship that exists
among phenomena of the world in which we live. The fundamental assumption
is that invariant relationship exists between certain antecedents and certain
consequents so that under a specific set of conditions a certain con§equent can
be expected to follow the introduction of a given antecedent.

Defining Research

According to Rusk : “Research is a point of view, an attitude of inquiry
or a frame of mind”. It asks questions which have hitherto not been asked, and
it seeks to answer them by following a fairly definite procedure. It is nota mere
theorising, but rather an attempt to elicit facts and to face them once they have
been assembled. Research is likewise not an attempt to bolster up
pre-conceived opinions, and it implies a readiness to accept the conclusions to

which an inqhiry leads, no matter how unwelcome they may prove. When

successful, research adds to the scientific knowledge of the subject.

According to George J. Mouly : He defines research as, “The
systematic and scholarly application of the scientific method interpreted in its
broader sense, to the solutmn of soc1a1 stud1esal problems; conversely, any
systematic study designed to prpmote the development of social studies as a

science can be considered researc

According to Francis G. Cornell : “To be sure the best research is that
which is reliable verifiable and exhaustive, so that it prov1de§ mformatlon in
which we have confidence. The main point here is that research is, 11tera11y
speaking, a kind of human behaviour, an activity in which people engage. By
this definition all intelligent human behavioqr involves some research.”

" “In social studies, teachers, administrators, or others engage in ‘Research’
when they systematically and purposefully assemble information about
schools, school children, the social matrix in which a school or school system is
determined, the characteristic of the learner or the interaction between the
school and pupil”. ‘

According to Clifford Woody -of the Umversﬂ:y of Michigan : He
writes that in an article in the Journal of Social Studies Research (1927),

research is a carefully inquiry or examination in seeking facts or principles; a-

diligent investigation to ascertain something, according to Webster's New
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International Dictionary. This definition makes clear the fact that research is
not merely a search for truth, but a prolonged, intensive, purposeful search. In
the last analysis, research constitutes a method for the discovery of truth which
is really a method of critical thinking. It comprises defining and redefining
problems; formulating hypotheses or suggested solutionS' co]lectihg,
organising and evaluating data; makmg deductions and 1each1ng conclusmns
and at last, carefully testing the conclusmns to determine whether they fit the
formulating hypotheses.

According to C.C. Crawford : He writes that “Research is simply a
systematic and refined technique of thinking, employing specialised tools,
instruments, and procedures in order to obtain a more adequate solution of a
problem than would be possible under ordinary means. It starts with a
problem, collects data or facts, analysis these critically and reaches decisions
based on the actual evidence. It evolves original work instead of mere exercise
of personal. It evolves from a genuine desire to know rather than a desire to
prove something.It is quantitative, seeking to know not only what but how‘F

much, and measurement is therefore, a central feature of it.”

~John W. Best thinks, “Research is considered to be the more formal,
systematic, intensive process of carrying on the scientific methods of analysis.
It involves a more systematic structure of investigation,usually resulting in
some sort of formal record of procedures and a report of results or conclusions.”
“Research is but diligent search which enjoys the high flavour or primitive
hunting.” - T

—dJames Harvey Robinson

“Research is the manipulation of things concepts or symbols for the
purpose of generalizing to extend, correct or verify knowledge, whether that
knowledge aids in the practice of an art."—Encyclopedia of Social Science

“Research is a systematized effort to gam new knowledge

. =V. Redman and A'V.H. Mory

According to C. Francies Rummel : “Research is an endeavour to

discover, develop and verify kﬁowledge': It is an intellectual process that has

developed over hundreds of years, ever changmg in purpose and form and
Ia

always searchmg for truth.”

- P.M. Cook has given a very comprehensive and functional definition of

the term_research “Research is an honest exhaustive, intelligent searching for
facts'and their meanings or implications with reference to a given problem. The
product or findings of a given piece of research should be an ‘authentic,
verifiable and contribution to'’knowledge in the field studied.” .

Basics of Research
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Research Methodology He has emphasised the following characteristics of research in his

definition :
1. It is an honest and exhaustive process.
2. The facts are studied with understanding.

3. The facts are discovered in the light of problem. Research is
problem-centred.

4. The findings are valid and verifiable.
5. Research work should contribute new knowledge.

According to W.S. Monroe : Monroe, University of Illinois states,
“Research may be defined as a method of studying problems whose solutions
are to be derived partly or wholly from facts. The facts dealt with in research
may be statements of opinion, historical facts, those contained in records and
reports, the results of tests,answers to questionnaires, experimental data of
any sort, and so forth. The final purpose of research is to ascertain principles
and develop procedures for use in the field of social studies; therefore, it should
conclude by formulating principles or procedures; The mere collection and
tabulation of facts is not research, though it may be preliminary to it on eve a
part thereof.”

According to R.M. Hutchins : R.M. Hutchins, Chancellor of the
University of Chicago, in “The Higher Learning in America” says, “Research in
the sense of the. development, elaboration, and refinement of principles,
together with the collection and use of empirical materials to aid in these
processes, is one of the highest activities of a university and one in which all its
professors should be engaged.”

J.H. McGrath and D.E. Watson have defined the term ‘Research’ more
comprehensively. “Research is a process which has utility to the extent that
class of inquiry employed as the research activity vehicle is capable of adding
knowledge, of stimulating progress and helpihg society and man relate more
efficiently and effectively to the problems that society and man perpetuate and
create.”

‘General Characteristics of Research

The following characteristics may be gathered from the definitions of

Research’: _
1. It gathers new knowledge or data from primary or first-hand sources.
2. It places einphasis upon the discovery of general principies. \
3. It is an exact systematic and accurate investigation.

4. Tt uses certain valid data gatheﬁng devices.

5 It /is logical and objective,

rs
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6. The researcher resists the temptation to seek only the data that support

his hypotheses.
7. The researcher eliminates personal feelings and preferences.
8. It endeavours to organise data in quantitative terms.
9. Research is patient and unhurried activity.

10. The researcher is willing to follow his procedﬁres to the conclusions

that may be unpopular and bring social disapproval.
11. Research is carefully recorded and reported.

12. Conclusions and generalisations are arrived at carefully and
‘cautiously

Objectives of Research

The purpose of research is to discover answers to questions through the
application of scientific procedures. The main aim of research is to find out the |
truth which is hidden and which has not been discovered as yet. Though each
research study has its own specific purpose, we may think of research

objectives as falling into a number of following broad groupings : -

1. To gain familiarity with a phenomenon or to achieve new
insights into it (studies with this object in view are termed as exploratory or

formulative research studies);

2. To portray accurately the characteristics of a particular
. individual, situation or a group (studies with this object in view are known as
descriptive research studies);

3. To determine the frequency with which something occurs-er with
whitch it is associated with something else (studies with this object in view are

known as diagnostic research studies);

4, To test a 'hypothesis of a causal relationship between variables
(such studies are known as hypothesis-testing research studies).

-Types of Research

‘There are several criteria for the classification of research types these
include method of research and goal of research. Research can also be classified
- by the research method used. However, many research projects use methods
from more than one class. . ‘ \

* 1. Action Research : This type of research is mostly essential in applied
research where it requires implanting fecommended changes to a process,
bearing in mind to solve a problem and to carry out research to determine the
effectiveness of identified changes. It aims at solving an identified problem
based on recommendations made to a process.

[
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Research Methodology

2. Creative Research : Creative research involves the development of
new theories; new procedures and new inventions and is used to some extent in
all ﬁelds', in contrast to experimental research, creative research is much less
structured and cannot always be preplanned. This type of research includes
both practical and theoretical research. _ C

3: Descriptive Research : This type of research is also called a
“case-study research”. It involves studying a-specific situation to ascertain
whether any-general theories may arise out'of it whether an existing theory are

borne out by specific situations. e.g., in anthropological studies etc.

4. Experimental Research : The cornerstone of science is experimental

‘and creative research. Experimental research is primarily concerned with

cause and effect. Here, the variables of interest are identified (i.e., the
dependent and independent variables) and the researcher seeks to determine
the effect of changes in the independent variables on the dependent variable.

5. Ex-post facto Research : This is Research “from after the fact” and

| this type of research typically occurs using data generated from experimental

research. While in experimental research, the effect is determined from the
cause, here the cause is deduced from the effect.

6. Expoéitory Research : This is research based purely on existing
information and normally leads to “review-type reports”. It involves reading
widely on a field, comparing and contrasting, analysing and synthesizing all
points of view and developing new insights.

7. Historical Research : Studies on the past to determine cause-effect
patterns. This type of research is often geared towards using past events to
examine current situation and to predict future situation. e.g., stock market
forecasting. Data is gatlfered_from primary sources (records made at the time of
past evénts) and secondary sources (records made after the event).

Research Approaches

The above descriptien of the types of research brings to light the fact that
there are two basic approaches to research, viz., quantitaﬁi\.re apprdé@h:al_id the
qualitative approach. The former involves the generation of data in |
quantitative form which can be subjected to rigorous quantitative aﬁalysis ina
formal and rigid fashion. This approach can be further sub-classified into
inferential, experimental and simulai;ion approaches to research. The purpose
of inferential approach fo research is to form a data base from which to infer

| characteristics or relationships of population. This usually means survey -
research where a sample of populatmn is studied (questioned or observed) to

determine its characteristics, and itis then 1nferred that the populatmn hasthe

same characteristics. Experlmental approach is characterised by much greater
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control over the research environment and in this case some variables are]. °

manipulated to observe their effect on ‘other variables, Simulation approach
involves the construction of an artificial environment within which relevant
- information and data can be generated. This permits an observation of the
dynamic behaviour of a system (or its sub-system) under controlled conditions.
The term ‘simulation’in the context of business and social sciences applications
refers to “the operation of a numerical model that represents the structure of
adynamic process. Given the values of initial conditions, parameters and
exogenous variables, a simulation is run to represent the behaviour of the
process over time.” Simulation approach can also be useful in building models
for understanding future conditions.

Qualitative approach to research is concerned with subjective assessent,
of attitudes, opinions and behaviour. Research in such a situation is a function
of researcher’s insights and impressions. Such an approach to research
generates results either in non-quantitative form or inthe form which are not
subjected to rigorous quantitative analysis. Generally, the techniques of focus
group interviews, projective techniques 'and depth interviews are used. All
these are explained at length in chapters that follow.

Research Methods vs. Methodology

It seems appropriate at this juncture to explain the difference between
research methods and research methodology. Research methods may be
understood as all those methods/ techniques that are used for conduction of
research. Research methods or techniques, thus, refer to the methods the
researcher use in performing research operations.

Type Methods Techniques
1. |Library 1. Analysis of| Recording of notes, Content
Research Historical analysis, Tape and Film
records listening and analysis.
2. Analysis of | Statistical compilations and
documents manipulations, reference and
abstract guides, contents
analysis. _

2. |Field Research | 1. Non-participant |Observational behavioural
direct scales, use of score cards ete.
observation

2. Participant Interactional recording,

observation possible use of tape recorders,

photographic techniques.

3. Massobservation |[Recording mass behaviour,
interview using independent
observes in public places.

~ Basics of Research
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4. Mail Identification of social and
questionnaire economic background of
respondents.

5. Opinionnaire Use of attitude  scales,
projective techniques, use of
sociometric scales.

6. Personal Interviewer uses a detailed

Interview schedule with open and closed
. guestions.
7. Focused Interviewer focuses attention
interview upon a given experience and its
effects.

8. Group interview [Small groups of respondents
are interviewed
simultaneously..

9. Telephone Used as a survey technique for

survey information and for discerning
opinion; may also used as a
follow up of questionnaire.

10. Case study and|Cross sectional _collection of

life history data for intensive analysis,
longitudinal collection of data of
intensive character.
3. |Laboratory Small group |Use of audio-visual recording
Research study of random |devices, use of observers, etc.
behaviour, play
— and rolé analysis

In other words, all those methods which are used by the researcher during
the course of studying his research problem are termed as research
methods.Since the object of research, particularly the applied research, it to
arrive at a solution for a given problem, the available data and the unknown
aspects of the problem have to be related to each other to make a solution
possible. Keeping this in view, research methods can be put into the following
three groups :

1. In the first group we include those methods which are concerned with
the collection of data. These methods will be used where the data already
available are not sufficient to arrive at the required solution;

2. The second group consists of those statistical techniques which are used
for establishing relationships between the data and the unknowns;

3. The third group consists of those methods which are used to evaluate
the accuracy of the results obtained.’

Research methods falling in the above stated last two groups are generally
taken as the analytical tools of research.
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Research methociology is a way to systematically solve the research
problem. It may be understood as a science of studying how research is done
scientifically. In it we study the various steps that are generally adopted by a
researcher in studying his research problem along with the logic behind them.
It is necessary for the researcher to know not only the research
methods/techniques but also the methodology. Researchers not only need to
know how to develop certain indices or tests, how to calculate the mean, the
mode, the median or the standard deviation or chi-square, how to apply
particular research techniques, but they also need to know which of these
methods or techniques,are relevant and which are not, and what would they
mean and indicate and why. Researchers also need to understand the
assumptions underlying various techniques and they need to know the criteria

. by which they can decide that certain techniques and procedures will be

applicable to certain problems and others will not. All this means that it is
necessary for the researcher to design his methodology for his problem as the
same may differ from problem to problem. For example,. an architect, who
designs a building, has to consciously evaluate the basis of his decisions, i.e., he
has to evaluate why and on what basis he selects particular size, number and
location of doors, windows and ventilators,uses particular materials and not
others and the like. Similarly, in research the scientist has to expose the
research decisions to evaluation before they are implemented. He has to specify

very clearly and preciéely what decisions he selects and why he selects them so |

that they can be evaluated by others also.

From what has been stated above, we can say that research methodology
has many dimensions and research methods do constitute a part of the
research methodology. The scope of research methodology is wider than that of
research methods. Thus, when we talk of research methodology we not only
talk of the research methods but also consider the logic behind the methods we
use in the context of our research study and explain why we are using a
particular method or technique and why we are not using others so that
research results are capable of being evaluated either by the researcher himself
or by others. Why a research study has been undertaken, how the research
problem has been defined, in what way and why the hypothesis has been
formulated,what data have been collected and what particular method has
been adopted, why particular technique of analysing data has been used and a
host of similar other questions are usually answered when we talk.of research
methodology concerning a research problem or study.

Importance of Knowing How Research is Done

The study of research methodology "gives the student the nece.ssai"y

training in gathering material and arranging or card-indexing them, |

Basics of Research
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participation in the field work when required, and also training in techniques
for the collection of data appropriate to particular problems, in the use of
statistics, questionnaires and controlied experimentation and in recording
evidence, sorting it out and interpreting it. In fact, importance of knowing the
methodology of research or how research is done stems from the following
considerations :

1. For one who is preparing himself for a career of carrying out research,
the importance of knowing research methodology and research techniques is
obvious since the same constitute the tools of his trade. The knowledge of
methodology provides good training specially to the new research worker and
enables him to do better research. It helps him to develop disciplined thinking
or a ‘bent of mind’ to observe the field objectively. Hence, those aspiring for
careerism in research must develop the skill of using research techniques and
must thoroughly understand the logic behind them.

2. Knowledge of how to do research will inculcate the ability to evaluate
and use research results with reasonable confidence. In other words, we can
state that the knowledge of research methodé_logy is helpful in various fields
such as government or business administration, commuiity development and
social work where persons are increasingly called upon to evaluate and use
research results for action.

3. When one knows how research is done, then one may have the
satisfaction of acquiring a new intellectual tool which can become a way of
looking at the world and of judging every day experience. Accordingly, it
enables use to make intelligent decisions concerning problems facing us in
practical life at different points of time. Thus, the knowledge of research
methodology provides tools to look at things in life objectively.

4. In this scientific age, all of us are in many ways consumers of research
results and we can use them intelligently provided we are able to judge the
adequacy of the methods by which they have been obtained. The knowledge of
methodology helps the consumer of research results to evaluate them and
enables him to take rational decisions.

Research Process

Before embarking on the details of research methodology and techniques,
it seems appropriate to present a brief overview of the research process.
Research process consists of series of actions or steps necessary to effectively
carry out research and the desired sequencing of these steps. The chart shown
in Fig. 1 well illustrates a research process.

12 Self-Instructional Material




Research Process in Flow Chart
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Where ® = feed back (helps in controlling the sub-system to which it is transmitted)
@ = feed forward {serves the vital function of providing criteria for evaluation)

The chart indicates that the research process consists of a number of
closely related activities,as shown through I to VIIL. But such activities overlap
continuously rather than following a strictly prescribed sequence. At times, the
first step determines the nature of the last step to be undertaken. If subsequent
procedures have not been taken into account in the early stages, serious
difficulties may arise which may even prevent the completion of the study. One
should remember that the various steps involved in a research process are not
mutually exclusive; nor they are separate and distinct. They do not necessarily
follow each other in any specific order and the researcher has to be constantly
anticipating at each step in the research process the requirements of the
subsequent steps. However, the following order concerning various steps
provides a useful procedural guideline regarding the research process :

(1) formulating the research problem

(2) extensive literature survey

(3) developing the hypothesis

(4) preparing the research design

(5) determining sample design;

(6) collecting the data

(7) execution of the project

(8) analysis of data

(9) hypothesis testing
(10) generalisations and interpretation
(11) preparation of the report or presentation of the results

A brief description of the above stated steps wﬂl ;l)e helpful.

1.Formulating the research problem : There are two types of

research problems, viz., those which relate to states of nature and those which
-relate to relationships between variables. At the very outset the researcher

Basics of Research
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must single out the problem he wants to study, i.e., he must decide the general
area of interest or aspect of a subject-matter that he would like to inquire into.
Initially the problem may be stated in a broad general way and then the
ambiguities, if any, relating to the problem be resolved. Then, the feasibility of
a particular solution has to be considered before a working formulation of the
problem can be set up. The formulation of a general topic into a .specific
research problem, thus, constitutes the first step in a scientific enquiry.
Essentially two steps are involved in formulating the research problem, viz.,
understanding the problem thoroughly, and rephrasing the same into
meaningful terms from an analytical point of view.

The best way of understanding the problem is to discuss it with one’s own
colleagues or with those having some expertise in the matter. In an academic
institution the researcher can seek the help from a guide who is usually an
experienced man and has several research problems in mind.Often, the guide
puts forth the broblem in general terms and it 1s up to the researcher to narrow
it down and phrase the problem in operational terms. In private business units
or in governmental organisations, the problem is usually earmarked by the
admh{i'st‘rative agencies with whom the researcher can discuss as to how the
problem originally came about and what considerations are involved in its
possible solutions.

The researcher must at the same time examine all available literature to
get himself acquainted with the selected problem. He may review two types of
literature-the conceptual literature concerning the concepts and theories, and
the empirical literature consisting of studies made earlier which are similar to
the one proposed. The basic outcome of this review will be the knowledge as to
what data and other materials are available for operational purposes which
will enable the researcher to specify his own research problem in a meaningful
context. After this the researcher rephrases the problem into analytical or
operational terms i.e., to put the problem in as specific terms as possible. This
task of formulating, or defining, a research problem is a step of greatest
importance in the entire research process. The problem to be investigated must
be defined unambiguously for that will help discriminating relevant data from
irrelevant ones. Care must, however, be taken to verify the objectivity and
validity of the background facts concerning the problem. Professor W.A.
Neiswanger correctly states that the statement of the objective is of basic
importance because it determines the data which are to be collected, the
characteristics of the data which are relevant, relations which are to be
explored, the choice of techniques to be used in these explorations and the form
of the final report. If there are certain pertinent terms, the same should be
clearly defined along with the task of formulating the problem. In fact,
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formulation of the problem often follows a sequential pattern where a. number
of formulations are set up, each formulation more specific than the preceedlng
one, each one phrased in more analytical terms, and each more realistic in
terms of the available data and resources.

2.Extensive literature survey : Once the problem is formulated, a
brief summary of it should be written down. It is compulsory for a research
worker writing a thesis for a Ph.D. degree to write a synopsis of the topic and
submit it to the necessary Committee or the Research Board for approval. At
this juncture tl'1‘e researcher should undertake extensive literature survey
connected with the problelﬁ. For this purpose, the abstracting and indexing
journals and published or unpublished.bibliographies are the first place to go
to. Academic journals, conference proceedings, government reports, books ete.,
must be tapped dependi_ng on the nature of the problem. In this process, it
should be remembered that one source will lead to another. The earlier studies,
if any, which are similar to the study in hand should be carefully studied. A
good library will be a great help to the researcher atthis stage.

3.Development of working hypotheses : After extensive
literature survey, researcher should state in clear terms the working
hypothesis or hypotheses. Working hypothesis is tentative assumption made in
order to deaw out and test its logical or empirical consequences. As such the
manner in which research hypotheses are developed is particularly important
since they provide the focal point for research. They also affect the manner in
which tests must be conducted in the analysis of data and indirectly the quality
of data which is required for the analysis. In most types of research, the
development of working hypothesis plays an important role. Hypothesis should
be very specific and limited to the piece of research in hand because it has to be

tested. The role of the hypothesis is to guide the researcher by delimiting the-

area of research and to keep him on the right track. It sharpens his thinking
and focuses attention on the more important facets of the problem, It also
indicates the type of data required and the type of methods of data analysis to
be used.

How does one go about developing working hypotheses‘? The answer is by
using the following approach :

@) Discussions with colleagues and experts about the problem, its origin
and the objectives in seeking a solution;
(i) Examination of data and records, if available, concerning the problem

for possible trends, peculiarities-and other clues;

(iii) Review of similar studies in the area or of the studies on similar
problems; and

- Basics of Research
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Research Methodolog{viv) Exploratory personal investigation which involves original field interviews on

a limited scale with interested parties and individuals with a view to secure
greater insight into the practical aspects of the problem.

Thus, working hypotheses arise as a result of a-priori thinking about the
subject, examination of the available data and material including related
studies and the counsel of experts and interested parties, Working hypotheses
are more useful when stated in precise and clearly defined terms. It may as well
be remembered that occasionally we may encounter a problem where we do not
need working hypotheses, specially in the case of exploratory or formulative
researches which do not aim at testing the hypothesis. But as a general rule,
specification of working hypotheses in another basic step of the research
process in most research problems.

4.Preparing the research design : The research problem having
been formulated in clear cut terms, the researcher will be required to prepare a
research design, i.e., he will have to state the conceptual structure within
which research would be conducted. The preparation of such a design
facilitates research to be as efficient as possible yielding maximal information.
In other words, the function of research design is to provide for the collection of
relevant evidence with minimal expenditure of effort, time and money. But
how all these can be achieved depends mainly on the research purpose.
Research purposes may be grouped into four categories, viz., (i) Exploration,
(i) Description, (iii) Diagnosis, and (iv) Experimentation. A flexible research
design which provides opportunity for considering many different aspects of a
problem is considered appropriate if the purpose of the research study is that of -
exploration. But when the purpose happens to be an accurate description of a
situation or of an association between variables, the suitable design will be one
that minimizes bias and maximizes the reliability of the data collected and
analyzed.

There are several research designs, such as, experimental- and
non-experimental hypothesis testing. Experimental designs can be either ‘
informal designs (such as before-and-after without control, afte_i‘-only with ‘
control, before-and-after with control) or formal designs (such as completely
randomized design, randomized block design, Latin square design, simple and
complex factorial designs), out of which the researcher must select one for his
own project. The preparation of the research design, appropriate for a
particular research problem, involves usually the consideration of the.
following:

(i) the means of obtaining the information;

- (ii) the availability and skills of the researcher and his staff Gif any);
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(iii) explanation of the way in which selected means of obtaining
information will be organised and the reasoning leading to the selection;

(iv) the time available for research; and

(v) the cost factor relating to research, i.e., the finance available for the
purpose.

5.Determining sample design : All the items under consideration
in any field of inquiry constitute a ‘universe’ or ‘population’. A complete
enumeration of all the items in the ‘population’ is known as a census inquiry. It
can be presumed that in such an inquiry when all the items are covered no
element of chance is left and highest accuracy is ohtained. But in practice this
may not be true, Even the slightest element of bias in such an inquiry will get
larger and larger as the number of observations increases. Moreover, there is
no way of checking the element of bias or its extent except through a resurvey
or use of sample checks. Besides, this type of inquiry involves a great deal of
time, money and energy. Not only this, census inquiry is not possible in practice
under many circumstances, For instance, blood testing is done only on sample
basis. Hence, quite often we select only a few items from the universe for our
study purposes. The items so selected constitute what is technically called a
sample,

The researcher must decide the way of selecting a sample or what is
popularly known as the sample design. In other words, a sample design is a
definite plan determined before any data are actually collected for obtaining a
sample from a given population. Thus, the plan to select 12 of city's 200
drugstores in a certain way constitutes a sample design. Samples can be either
probability samples or non-probability samples, With probability samples each
element has a known probability of being included in the sample but the
non-probability samples do not allow the researcher to determine this
probability. Probability samples are those based on simple random sampling,
systematic sampling,stratified sampling, cluster/area sampling whereas
non-probability samples are those based on convenience sampling, judgement
sampling and quota sampling techniques.

6. Collecting the data : In dealing with any real life problem it is often
found that data at hand are inadequate, and hence, it becomes necessary to
collect data that are appropriate. There are several ways of collecting the
appropriate data which differ considerably in context of money costs, time and
other resources at the disposal of the researcher. Primary data can be collected
either through experiment or through survey. If the researcher conducts an
experiment, he observes some quantitative measurements, or the data, with
the help of which he examines the truth contained in his hypothesis.

Basics of Research
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7. Execution of the project :  Execution of the project is a very
important step in the research process. If the execution of the project proceeds
on correct lines, the data to be collected would be adéquate and dependable.
The researcher should see that the pfoject is executed in a systématic manner
and in time. If the survey is to be conducted by means of structured
questionnaires, data can be readily machine-processed. In such a situation,
questions as well as the possible answers may he coded. If the data are to be
collected through interviewers, arrangements should be made for propei'
selection and training of the interviewers. The ’tralfgmg may be given ‘with the
help of instruction manuals which explam clearly the job of the interviewers at
each step. Occasional field checks should be made to ensure that the
interviewers are doing their assigned job sincerely and efficiently. A careful
watch should be kept for unanticipated factors in order to keep the sﬁrvey as. -
much realistic as possible. This, in other words, means that steps should be
taken to ensure that the survey ig under statistical control so that the collected
information 1s in accordance with the pi'e-defined standard of accyracy: If some - .
of the respondents do not cooperate, some suitable methods should be designed
to tackle this p'ro_blem. One method of dealing with the non-response problem is
to make list of the non-respondents and take a small sub-sample of them, and
then with the help of expert’s vigorous efforts can be made for. securing
response.

- 8. Ar_ialysis of data : After the data have been collected, the researcher
turns to the task of analysing them. The analysis of data requires a number of
closely related operations such as establishment of categoﬁes, the application
of these categories to raw data through coding, tabulation and then drawing
statistical inferences. The unwieldy data should necessariiy be condensed into
a few manageable groups and tables for-further analysis. Thus, researcher
should classify the raw data into some purposeful and usable categories.
Coding oﬁeration is usually done at this stage through which the categories of
data are transformed 1nto symbols that may be tabulated and counted. Editing
is the procedure that improves the quality of the data for coding: With'codin_g
the stage is ready for tabulation.Tabulationis a ﬁart of the technical procedure
wherein the classified data are put in the form of tables. The mechanical
devices can be made use of at this juncture. A great deal of data, specially in
large inquiries, is tabulated by computers. Computers not only save time but
also make it possible to study large number of variables affecting a problem
simultaneously.

Analysis work after tabulation is generally based on the computation of
various percentages, coefficients, etc., by applying various well defined
statistical formulae. In the process of analysis, relationships or differences
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_supporting or conflicting with original or new hypotheses should be subjected

to tests of significance to determine with what validity data can be said to
indicate any conclusion(s). For instance, if there are two samples of weekly
wages, each sample being drawn from factories indifferent parts of the same
city, giving two different mean values, then our problem may be whether the
two mean values are significantly different or the difference is just a matter of
chance. Through the use of statistical tests we can establish whether such a
difference is a real one or is the result of random fluctuations. If the difference
happens to be real, the inference will be that the two samples come from
different universes and if the difference is due to chance, the conclusion would
be that the two samples belong to the same universe. Similarly, the technique
of analysis of variance can help us in analysing whether three or more varieties
of seeds grown on certain fields yield significantly different results or not. In
brief, the researcher can analyse the collected data with the help of various
statistical measures.

9. erpothesis-testing : After analysing the data as stated above, the
researcher 1s in a position to test the hypotheses, if any, he had formulated
earlier. Do the facts support the hypotheses or they happen to be contrary? This
is 'the usual question which should be answered while testing hypotheses.
Various tests, such as Chi square test, t-test, F-test, have been developed by
statisticians for the purpose. The hypotheses may be tested through the use of
one or more of such tests, depending upon the nature and object of research.

" inquiry. Hypothesis-testing will result in either accepting the hypothesis or in

rejecting it. If the researcher had no hypotheses to start with, generalisations
established on the basis of data may be stated as hypotheses to be tested by
subsequent researches in times to come.

10. Generalisations and interpretation : If a hypothesis is tested and

upheld several- times, it may be possible for the researcher to arrive:at|

generalisation, i.e., to build a theory. As a matter of fact, the real value of
research lies in its ability to arrive at certain generalisations. If the researchelp
had no hypothesis to start with, he might seek to explain his findings on the
basis of some theory. It is known as interpretation. The process of
interpretation may quite often trigger off new questions which in turn may lead
to further researches.

11. Preparation of the report or the thesis : Finally, the researcher
has to prepare the report of what has been done by him. Writing of report must
be done with great care keeping in view the following :

1. The layout of the report should be as follows : (i) the preliminary pages;
(11) the main text, and (iii) the end matter. '

Basics of Researh
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In its preliminary pages the report should carry title and date followed by
acknowledgements and foreword, Then there should pe a table of contents
followed by a list of tables and list of graphs and charts, if any, given in the
report.

The main text of the report should have the following parts :

(a) Introduction : It should contain a clear statement of the objective of
the research and an explanation of the methodology adopted in accomplishing
the research. The scope of the study along with various limitations should as
woll be stated in this part.

(b) Summary of findings : After introduction there would appear a
statement of findings and recommendations in non-technical language. If the
findings are extensive, they should be summarised.

(c) Main report : The main body of the report should be presented in
logical sequence and broken-down into readily identifiable sections,

(d) Conclusion : Towards the end of the main text, researcher should
again put down the results of his research clearly and precisely, In fact, it is the
final summing up.

At the end of the report, appendices should be enlisted in respect of all
technical data. Bibliography, i.e., list of books, journals, reports, etc., consulted,
should also be given in the end. Index should also be given specially in a
published research report.

2. Report should be written in a concise and objective style in simple
language avoiding vague expressions such as ‘it seems,’ ‘there may be’, and the
like.

3. Charts and illustrations in the main report should be used only if they
present the information more clearly and forcibly.

4, Calculated ‘confidence limits’ must be mentioned and the various
constraints experienced in conducting research operations may as well be
stated.

Criteria of Good Research

Whatever may be the types of research works and studies, one thing that
is important is that they all meet on the common ground of scientific method
employed by them. One expects scientific research to satisfy the following
criteria,

1. The purpose of the research should be clearly defined and common
concepts be used.

2. The research procedure used should be described in sufficient detail to
permit another researcher to repeat the research for further advancement,
keeping the continuity of what has already been attained.
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3. The procedural design of the research should be carefully planned to
yield results that areas objective as possible.

4, The researcher should report with complete frankness, flaws in
procedural design and estimate their effects upon the findings.

5. The analysis of data should be sufﬁciently adequate to reveal its
significance and the methods of analysis used should be appropriate, The
validity and reliahility of the data should be checked carefully.

6, Conclusions should be confined to those justified by the data of the
research and limited to those for which the data provide an adequate basis,

7. Greater confidence in research is warranted if the researcher is
experienced, has a good reputation in research and is a person of integrity.
In other words, we can state the qualities of a good research as under :

1. Good research is systematic : It means that research is structured
with specified steps to be taken in & specified sequence in accordance with the
well-defined set of rules, Systematic characteristic of the research does not rule
out creative thinking but it certainly doos reject the use of guessing and
intuition in arriving at conclusions,

2. Good research is logical : This implies that research is guided by the
rules of logical reasoning and the logical process of induction and deduction are
of great value in carrying out research. Induction is the process of reasoning
from a part to the whole whereas deduction is the process of reasoning from
some premise to a conclusion which follows from that very premise. In fact,
logical reasoning makes research more meaningful in the context of decision
making, ‘

3. Good research is empirical : It implies that research is related
basically to one or more aspects of a real situation and deals with concrete data
that provides a basis for external validity to research results.

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

Problems Encountered by Researchers in India

Researchers in India, particularly those engaged in empirical research,
are facing several problems. Some of the important problems are as follows :

1. The lack of a scientific training in the methodology of research is a great
impediment for researchers in our country. There is paucity of competent
researchers. Many researchers take a leap in the dark without knowing
research methods. Most of the work, which goes in the name of research is not
methodologically sound. Research to many researchers and even to their
guides, is mostly a scissor and paste job without any insight shed on the
collated materials. The consequence is obvious, viz., the research results, quite
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often, do not reflect the reality or realities, Thus, a systematic study of research
methodology is an. urgent necessity. Before undertaking research projects,
researchers should be well equipped with all the methodolegical aspects. As
such, efforts should be made to provide short duration intensive courses for
meeting this requirement. -

2. There is insufficient interaction between the university research
departments on one side and business establishments, government
departments and research institutions on the other side. A great deal of
priniary data of non-confidential nature remain untouched/untreated by the
researchers for want of proper contacts. Efforts should be made to develop
satisfactory liaison among all concerned for better and realistic researches.
There is need for developing some mechanisms of a university-industry
interaction programme so that academics can get ideas from practitioners on
what needs to be researched and pragtitioners can apply the research done by
the academics.

3. Most of the business units in our country do not have the confidence
that the material supplied by them to researchers will not be misused and as
such they are ofterr reluctant in supplying the needed information to
researchers. The concept of secrecy seems to be sacrosanct to business
organisations in the country so much so that it proves an impermeable barrier
to researchers. Thus, there is the need for generating the confidence that the
information/data obtained from a business unit will not be misused.

4. Research studies overlapping one another are undertaken quite often
for want of adequate information. This results in duplication and fritters away
resources. This problem can be solved by proper compilation and revision, at
regular intervals, of a list of subjects on which and the places where the
research is going on, Due attention should be given toward identification of
research problems in various disciplines of applied science which are of

immediate concern to the industries.

5. There does not exist a code of conduct for researchers and
inter-university and interdepartmental rivalries are also quite common.
Hence, there is need for developing a code of conduct for researchers which, if
adhered sincerely, can win over this problem.

6. Many researchers in our country also face the difficulty of adequate and

timely “secretarial assistance, including computerial assistance. This causes

| unnecessary delayéﬁin the completion of research studies. All possible efforts be

made in this direction so that efficient secretarial assistance is made available
to researchers and that too well in time. University Grants Commission must

play a dynamic role in solving this difficulty.
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7. Library manaéement and functioning is not satisfactory at many places
and much of the time and energy of researchers are spent in: tracing out the
books, journals, reports, etc., rather than in tracing out relevant material from
them.

8. There is also the ﬁro_blem that many of our libraries are not able to get
copies of old and new Acts/Rules, reports and other government publications in
time, This problem is felt'more in libraries which are away in places from Delhi
amrd/or the state capitals. Thus, effelts should be made for the regular and
speedy supply of all gavernmental pubﬁcatmns to reach our libraries.

9. There is also the difficulty of timely availability of published data from
various government and other agencies doing this job in our country.
. Researcher also faces the problem on account of the fact that the published
data vary quite significantly because of differences in coverage by the
concerning agencies.

10. There may, at times, take place the problem of conceptualization and

also problems relating to the process of data collection and related things.

Qualities of a Good Researcher

There are some important qualities, should be in a good researcher as -

1. Friendly with Respondents : A good rese4rcher must have the
quality to become friendly with respondents. It should have to talk to them in
the same language in which the responding are answering and make happy
made.

2.Least Discouragement : If the people are not co-operate to give
correct data, the researcher should not bé discouraged and face the dlfficultles
it would be called a good researcher.

3.Free from Prejudice : A researcher would be good if he has no.
prejudice or bias study about a problematlc situation but he is capable of |.

providing clear information’s.

4.Capacity of Dept}; Informetipn : A researcher should have the
capacity to ¢ollect more and more information in little time.

5. Accuracy : A researcher would be said to be good, if he is accurate in
his views. His ideas must be accurate ene.

6. Truthful : A researcher must have to be truthful. Its idea would be free
from false reports and saying information.

7.Keen Observer : It is the quality of a good researcher that he may
have the ideas of keen and deep observation.

8.Careful in Listening : A researcher would be more careful in
listening, He would have the quality of listening very low information’s even
whispering.
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9.Low Dependency on Common Sense : A researcher should be
called good if he has low dependency on common gense but keep in observation
all the events and happenings.

10. Least time Consumer : Good researcher must have the capacity of
least time consuming. It will have to do more work in a little time because of the
shortage of time.

11. Economical : Good researcher must have control over his economic
resourcee. He has to keep his finances within limits and spend carefully.

12, Low Care of Disapprovals of Society : A good researcher has no
care of the approvals or disapprovals but doing his work with zeal and patience
to it.

18. Expert in Subject : A researcher would be a good one if he has full
command over his subject. He makes the use of his theoretical study in field
work easily.

14. Free from Hasty Statements : It is not expected from a good
researcher to make his study hasty and invalid with wrong statements. Its
study must be based on reality & validity.

15. Good in Conversation : The conversation of a good researcher
should be sympathetic and not boring. He must have the skill and art to be
liked by the people.

16. Having Clear Terminology : A good researcher’s terminology would
be clear. It would be free from out wards to become difficult for the respondents
to answer,

17. Trained in Research Tools : Research is impossible without its
techniques and tools. So, it should be better for a researcher to know about the
use of these tools.

18. Dress and Behavior same to the area : The dress and the behavior
of the researcher should be same as to the study area. it is must for him to
convince the people easily and adopt their dress.

19. More Analytical : A rt_asearcher would be different from other people
of the society. On the basis of this quality he may observe the situation very
well. Then he should be able to solve the problems easily.

20. Equality and Justice : A good researcher should believe on equality
and justice. As equal to all type of people he may collect better information’s
from the respondents.

Key Terms in Research

Following are main term of Research :

Investigation, Exploration, Hypothesis, Data, Methods and Techniques,
Results and Findings, Variables.
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Keywords are important words/concepts found in your research question
or thesis. A quick and dirty way to pull keywords from a research
guestion/thesis is to choose the most important nouns; all other words are
irrelevant. Using keywords to search will always retrieve more results than
phrases or sentences.

Investigation

Aninvestigation is an attempt to find, in a scientific way, the answer to an
original question. The scientific way may involve careful recording of organised
observations such as watching the behaviour of wild birds or the movement of
planets. It may use an experimental procedure that involves designing an
experiment, controlling variables, interpreting your data and making a
conclusion. Investigations always look for reliable results that can be used to
explain or predict events. '

A research investigation involves :
1. Choosing and defining a topic : Pick a topic that interests you.

2. Asking questions about your topic : Why? What if...? How? It would
be a good idea to do some reading about your selected topic. Libraries and the
internet are a very useful resource. You could also discuss ideas with others

familiar with your topic.

3.Forming a hypothesis : This is an educated “guess” as to what
you think will happen in a certain set of circumstances or conditions.

4.Investigating your hypothesis : To do this properly you will
need to design and carry out experiments in a safe manner. '

5.Carefully recording the results of the experiments : A
survey, if it 1s used to collect data as part of an investigation, is regarded by STS

as an experiment.
6. Analyzing results : What do your results mean?

7.Workin_g logically : Through your results so as to support or
disprove your hypothesis.

8.Writing a report : To tell others what you did and what you
found, based on experiments you carried out. The experimental report is NOT a
research assignment,

Exploration

Investigation into a problem or situation which provides insights to the
researcher, The research is meant to provide details where a small amount of
information exists. It may use a variety of methods such as trial studies,
interviews, group discussions, experiments, or other tactics for the purpose of
" gaining information. This is known as exploration in research.
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Hypothesis

A.hypothesis is 4 specific, testable prediction. It describes in concrete
terms w'h-at. ybu expeét will happen in a certain circumstance. h

The Purpose of a Hypothesis : A hypothesis is used in an experiment to
define the relationship between two variables. The purpose of a hypothesis is to
find the answer to a question. A formalized hypothesis will force us to think
about what results we should look for in an experiment. The firét variable is
called the independent variable. This is the part of the experiment that can be
changed and tested. The independent variable happens first and can be
considered the cause of any changes in the outcome. The outcome is called the
dependent variable. The independent variable in our previous example is not
studying for a test. The dependent variable that you are using -to measure

outcome is your test score.
* A hypothesis should always :
1. Explain what you expect to happen
2. Be clear and understandable
3. Be testable
4. Be measurable _
5. And contain an independent and dependent variable

How to Develop a Hypothesis : Another important aspect of a
hypothesis is that it should be based on research. Remember that the purpose
of a hypothesis is to find the answer to a question. The first thing you should do
if you want to answer a question is to find as much information on the topic as
you can. Before you come up with a specific hypothesis, spend some time doing
research. Then, start thinking of questions you still have. After thoroughly
researching your question, you should have an educated guess about how
things work. This guess about the answer to your question is where your
hypothesis comes from.

How to Write a Hypothesis : Let's learn how to properly write a
hypothesis using the previous example of tomorrow’s test. Examine the
differences in the following hypotheses :

Not studying may cause a lower grade on my test.

This statement is not clear enough to be useful. Your hypothesis should be
as specific as possible. If the hypothesis is vague, it’s unclear how to find the
answer to your question.

If I do not study, then I will make a low grade on the test.

This statement makes a common mistake. You have written a simple

cause and effect prediction that is based on an unstated assumption. You are
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assuming that not studying lowers test performance. A hypothesis 1s clearer if
you state a proposed relationship before making the prediction.

If not studying lowers test performance and I do not study, then I will geta
lower grade on the test.

A research hypothesis is the statement created by researchers when they
speculate upon the outcome of a research or experiment.

Data

Data can be defined as a collection of facts, figures or any other related
material, which has the ability to serve as the information for the basic study
and the analysis. It must be kept in mind that data can be either old in nature
or it may be the current one.

For getting answers to any of the queries that are made data related to the
questions or the queries is very much needed. Data acts as the back bone for the
analysis, so it can be said that no question can be answered without the data.

Analyzation of the data often leads to some of the inferences which are
very commonly called as the information. The inference which is based on the
guess work or on the opinions can never ever make a place in the research but
the factors which play a critical role in the research generally include accuracy,
suitability, reliability etc.

What is Data Collection and Measurement : After the selection of a
proper research design, a research problem is selected followed by a finalized
plan of action. After all these steps, comes the stage involving the collection of
the data this data is required during the various phases of study. So now we
will study about the details of the sources of the data collection, importance of
the data collection and also about the various methods that can be used for
performing this purpose of the data collection.

Sources of Data : The basic data has a direct effect on the answers to the
various questions and hence the source of the data is very much important as it
provides the necessary information. The varieus sources of the data can be
summarized as follows :

1. Primary sources : These types of the sources refer to the first hand
sources or the original sources at the hands of a researcher, which is not
collected in the past. Collection of the primary data can be done with the help of
the principle sources of the observation and also the surveys. Primary data in
very simple and general language can be defined as the first hand information
relating to any type of the research that has been gathered or collected by the
researcher or by any of his assistant or an agent.

This type of the data helps in the original investigations and observations,
which automatically further leads to the achievement of the various useful and
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meaningful results. A very important point to be kept in mind about these
types of results obtained, which are based on the primary data are bound to be
empirical in nature and also play a very critical and defining role in the
regearch methodology.

If the primary data that has been collected and compiled is not bias in the
nature acts as a tool of great utility value as then this type of the data becomes
very much reliable, accurate and dependable in nature that ultimately helps a
great deal in carrying out the various specified investigations.

Once this primary data is used the original features or the characteristics
of these data diminish resulting in the formation of the secondary data.

Hence it can be said that the data which acts as primary data at one point
of time is bound to become secondary data at some stage or time in the future.

Methods of the collection of the primary data can be categorized as :

Observation : In general terms observation can be defined as the process
involving the collection of the data by either viewing or listening or both. The
best method in this category is to directly and personally observe something to
get meaningful data this method is also called as the Direct Personal
Observation. In this type of the observation the situation is observed by the
researcher in order to collect data relevant to the research. If the observation is
without any bias the data that is collected with the help of this type of method
acts as the most reliable information.

Observation is also a very cheap method and then also is very effective in
its nature of working this method is a very old one data collected in the past
about the human race, the environment etc used this method only.

But a major drawback of this type of method is that with the help of
observation one is not able to quantify the data and also one cannot reach to
some concrete solutions on the basis of the data collected by this method. So it
can be said that observation method should generally be used for carrying out
hypothesis testing.

Questionnaire and Schedule : With the help of this type of method,
data is collected by getting questionnaires completed by the various
respondents. This method of questionnaire and schedule is generally employed
in order to collect the primary data in a very systematic manner. A
questionnaire can be defined as a schedule having a number of coherent
questions related to the topic which is being studied. A questionnaire acts as a
formulated series of the questions and helps in the collection of the information
directly by the investigator himself. A schedule can be defined as the collection
of the details in a tabulated form and can be sometimes identical to the

questionnaire.

28 Self-Instructional Material




Types of Questionnaire ‘
1. Structured questionnaire :
1. Consists of definite, concrete and pre ordinate questions.

2. Has some additional questions as well, limited to those necessary for
the classification of the inadequate answers.

3. Is segmented in nature.
4. Provides information under given titles and the sub titles.
5. Helps in getting accurate response and apt information.

6. Saves time and also the energy.
2. Non Structured questionnai;e :

1. Is.{rery’simple in nature.

2. Is non segmented.

3.Has no sub division. ‘

4, Can Be used for very simple types of studies.
3. Codified questionnaire :- .

1. Expected answers are given in the code numbers.

2. Very easy for carrying out the processing.

3. Very suitable and also very convenient for the informant.
4. Un-codified questionnaire : '

1. Very simple in nature.

2. Consist of no codification. ‘

3. Codification may be sometimes made at the time of compilation but only
if it is necessary. ‘

Experimentation : Forms a very comfnonly '.us-ed ‘;md very popular
ingredient of the research pfocess, being used in the physical sciences for a long
time. An experiment is the process of studying the various aspects of the
relationships between the independent and the dependenf variables in a

controlled situation. It acts as a test or a trial method in order to test a
hypothesis in a laboratory. ’

Stimulation : Stimulation can be defined as the technique used for
performing the various sampling experiments on the model of the systems.
Accordiﬁg to Abelson, stimulation is “the exercise of a flexible imitation of
processes and outcomes for the purpose of clearing or explaining the
underlying mechanisms involved.” '

Stimulation is the form of observational method acting as the theoretical
model of the elements, relations and the processes. This method is very widely
used in the war strategies and the tact business problems etc. It is also used in
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Research Methodology .| the various economic problems, political problems, and behavioural proBlems

and also in the social problems.

Interview method : This method acts as a very important and a critical
| way to collect data involving a very planned and a very systematic conversation
that takes place bet.{vveen the interviewer/ investigator and the respondent. By

this one is able to get very suitable information related to a specific research
‘ problem, '

By this method of data collection one can get a very suitable range of data
having both demographic as well as the social characteristics or any one of
them,

Projective Techniques : The various direct methods are generally
based on some assumptions, for e.g., the direct methods like the personal
interview, telephone interview etc pre suppose ahout a person that he is willing
to provide some important information about his own behavior, beliefs, feelings
etc.. But this is not the case in all the aspects.

There may be some persons who may not give any type of information
about themselves or may not give their opinion in a true sense.

In such cases these techniques play a very vital role as these are not
dependent on the subject’s self-insight.

Secondary sources : Data can be referred to be secondary in nature if
the information provided by the data is not related to the purpose of the
research project work i.e., secondary data accounts to the information for the
various other purposes and not the purpose involved in the given research
work. Secondary data is readily available and the researcher himself has no
control over the shape of the data as itis given shape by the others. This type of
data is based on the second-hand information i.e., the data that has been
collected, compiled and presented in the past by some other company or group
and is now being used in the procedures, this type of data is referred to as the
secondary data.

Methods of the collection of the secondary data can be categorized as :

1. Internal -

1. Involves data that a company is already having.

2. This type of data is collected by the company in routine.

3. This data is used by the company itself.

4. Data collected by such method is always in tune and regard with the
research operation’s purpose.

2. External

1. Involves data collected by the individuals.
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2. Data collected acts as a very useful and a n‘léaningful tool for the
researcher in carrying out the various research operations.

3. Further are of two types : personal sources and the public sources.

Personal Sources :. These type of sources for thie collection of the
secondary data generally involve :

(a) Autobiographies . (b) Diaries

(c) Letters (d) Memoirs

Public Sources : These are further of two types :

Unpublished : Due to various reasons sometimes the data is not at all
published and some examples of such sources can be reports of inquiry
" commissions, report of special inquiry etc.

Published : Such sources include the following :
(a) Books

(b) Journals

(¢} Newspapers

(d) Reports of the government departments

(e) Reports of the autonomous institutes

Thus data collection is one of the most important stage in conducting a
research. You can have the best research design in the world but if you cannot
collect the required data you will be not be able to complete your project. Data
collection is a very demanding job which needs thorough planning, hard work,
patience, perseverance and more to be able to complete the task successfully.

Methods and Techniques

A research method is a systematic plan for doing research. Let’s take a
look at the four most common research methods

Definition : A research method is a systematic plan for conducting
research. Sociologists draw on a variety of both qualitative and quantitative
research methods, including the experiments, survey research, participant
observation, and secondary data. Quantitative methods aim to classify
features, count them, and create statistical models to test hypotheses and
explain observations. Qualitative methods aim for a complete, detailed
description of observations, including the context of events and circumstances.

Approaches and Techniques : Four commonly-used methods of
sociological investigation include the experiment, surveys, participant
observation, and the use of existing (secondary) data.

The Experiment : An experiment is a research method for investigating
cause and effect under highly controlled conditions. When conducting an
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experiment, researchers will test a hypothesis. A hypothesis is a statement of
how two or more variables are related. For g’xampl'e,' let’s say we wanted to
examine whether studying affects a pefson’s GPA. Our hypothesis might be :
The more a person studies, the higher a person’s GPA will be. In this example,
studying would be the independent variable (the cause), while a person’s GPA
would be the dependent variable (the effect). '

If we wanted to test this hypothesis, we would randomly assign subjects

into two groups. The experimental group is a group of individuals that are .-

exposed to the independent variable. The control group, on the other hand, is
not exposed to the independent variable. We would require that the control

| group doesn’t study at all, but that experimental groilp has to study at least 10

hours a week. After one semester, we would then determine whi¢h group has
the higher GPA. '

If the experimental group has a sta@jstically higher GPA,; we can assume
'ou;; hypothesis is correct. It is importaﬁt to note that sometimes a change in the
_deﬁpendent variable could be the result of éometh,ing entirely different than that
being studied (maybe, for example, those chosen for the experimental group
were simply more intelligent than those in the control group). When two
variables change togetﬁer but neither one causes the other, we call this a
spurious correlation.

Survey Research : A survey is a research method in which subjects
respond to a series of statements or questions in a questionnaire or an
intérview. Surveys target some population, which are the people who are the
focus of research. Because populations are usually quite large, the researcher
will target a sample, which is a part of a population that represents the whole.

Once our sample is selected, we need a plan for asking questions and
recording answers. The most common types of éurveys are questionnaires and
interviews. A questionnaire is series of written statements or questions. With
an interview, the researcher personally asks subjects a series of questions, and
gives participants the freedom to respond as they wish. Both questionnaires
and interviews can include open-ended questions (allowing the subjects to
respond freely), or close-ended questions (including a selection of fixed
responsgs).

Participant Observation : The most widely used strategy for collecting
qualitative data is participant observation. Participant observation is a
research method in which investigators systematically observe people while
joining them in their routine activities. Fieldwork makes most participant
observation exploratory and descriptive, and has very few hard and fast rules.
Unlike other research methods, participant observation can be a lengthy
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process. In fact, it may requzre that the researcher stay in the field for weeks or

even months.

Results and Findings .
- A Strategy for Writing up Research Results :

Get Organized : Lists, Qutlines, Note cards, etc. Before starting to:write
the paper, take the time to think about and develop a list of points to be made in
the paper. As you progress, use whichever strategy works for you to begin to
order and to organize those points and ideas into sections. .

Balanced Review of the Primary Research Literz;\tqre : Do an
in-depth, balanced review of the primary research literature relevant to your
study questions prior to designing and carrying out the experiments. This
review will help you learn what is known about the topic you are investigating
and may let you avoid unnecessarily repeatiﬁg',.w;)rk done by others. This
literature will form the basis of your Introduction and Discussion.

Write the Introduction : Once your hyf)othesis has been refined for
testing, you will draft the Introduction to your paper.

Design and Conduct the Expefimént : Keep careful notes on
procedurés used during the experiment. You should write the Materials and
Methods section upon campletion of the experiment.

Analyze and Intérpret the Results : Once the data are collected, you

must analyze and interpret the results. Analysis will include data summaries _

(e.g., calculating means and variances) and statistical tests to verify
conclusions. Most scientists lay out their Tables and Figures upon completion
of the data analysis before writing the Results section. Write the Table and
Figure legends. It is good practice to note the one or two key results that each
Table or Figure conveys and use this information as a basis for writing the
Results section. Sequence and number the Tables and Flgures in the order
which best enables the reader to reach your conclusions.

Write the Results Section : Remember that the Results section has both
text and illustrative materials (Tables and Figures). Use the text component to
guide the reader through your key results, i.e., those results which answer-the
question(s) you investigated. Each Table and Figure must be referenced in the
text portion of the results, and you must tell the reader what the key result(s) is
that each Table or Figure conveys.

~ Write the Discussion : Interpretation of your results includes discussing
hm:v your results modify and fit in with what we previously understood about
the problem. Review the literature again at this time. After completing the
experiments, you will have much greater insight into the subject, and by going
through some of the literature again, information that seemed trivial before, or
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was overlooked, may tie something together and therefore prove very
important to your own interpretation. Be sure to cite the works that you refer
to.

Write the Abstract and Title : The Abstract is always the last section
written because it is a concise summary of the entire paper and should include
a clear statement of your aims, a brief description of the methods, the key
findings, and your interpretation of the key results. The Title will probably be
written earlier, but is often modified once the final form of the paper clearly

known.

Self-Revise Your Paper : Most authors revise their papers at least 2-3x
before giving it out for peer review. Go back over your paper now and read it
carefully; read it aloud. Does it say what you wanted it to say? Do any ideas,
experiments, or interpretations need to be moved around within the text to
enhance the logical flow of your arguments? Can you shorten long sentences to
clarify them?

Can you change passive verbs to active forms? Do the Tables and Figures
have sufficient information to stand alone outside the context of the paper? Use
your dictionary to correct spelling and your spell checker to catch typos.

Peer Review : Have knowlédgeable colleagues critique your paper. Use

their comments to revise your paper yet again.

Prepare the Final Draft : Carefully proof-read your final draft to make
sure its as well done as possible. Double check that you've properly cited all
your sources in the text and in the Literature Cited. Check the formatting one

last time.

Variables
Very simply, a variableis a measurable characteristic that varies. It may
change from group to group, person to person, or even within one person over

time. There are six common variable types :

Dependent variables : Dependent variables show the effect of

manipulating or introducing the independent variables. For example, if the
independent variable is the use or non-use of a new language teaching
procedure, then the dependent variable might be students’ scores one may
involve manipulating existing variables (e.g., modifying existing methods of
instruction) or introducing new variables (e.g., adopting a totally new method
for some sections of a class) in the research setting. Whatever the case may be,
the researcher expects that the independent variable(s) will have some effect
on (or relationship with) the dependent variables.

Intervening variables : Intervening variables refer to abstract
processes that are not directly observable but that link the independent and



dependent variables. In language learning and teaching, they are usually
inside the subjects’ heads, including various language learning processes
which the researcher cannot observe. For example, if the use of a particulgtr
teaching technique is the independent variable and mastery of the objectives is
the dependent mode variable, then the language learning process.es'used by the

subjects are the intervening variables.

Moderator Variables : Moderator variables affect the ‘relationship

between the independent and dependent variables by modifying the effect of

the intervening variable(s). Unlike extraneous variables, moderator variables

are measured and taken into consideration. Typical moderator variables in.

TESL and language acquisition research (when they are not the major focus of

study) include sex, age, culture or language proficiency.

Control Variable : Language learning and teaching are very complex
processes. It is not possible to consider every variable in a single study. The
variables that are not measured in a particular study must be held constant,
neutralized/balanced, or eliminated, so they will not have a biasing effect on
the other variables. Variables that have been controlled in this way are called
control variables.

Extraneous variables : Extraneous variables are those factors in the
research environment which may have an effect on the dependent variable(s)
-but which are not controlled. Extraneous variables are dangerous. They may
damage a study’s validity, making it impossible to know whether the effects
were caused by the independent and moderator variables or some extraneous
factor. If they cannot be controlled, extraneous variables must at least be taken
into consideration when interpreting results.

"Research Area and Research Topic

Selecting a Topic ) ) .
The ability to develop a good research topic is an important skill. When
deciding on a topic, there are a few things that you will need to do :
1. brain storm for ideas
2. chooée a topic that will enable you to read and understand the literature
3. ensure that the topic is manageable and that material is available ‘
4. make a list of key words
5. be flexible
6. define your topic as a focused research question

7. research and read more about your topic

8. formulate a thesis statement
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Be aware that selecting a good topic may not be easy. It must be narrow .

and focused enoﬁgh to be interesting, yet broad enough to find- adequate
information. Before selecting your topic, make sure you. know what your final
project should look like.

Use the steps below to guide you through the process of selecting a

"| research topic.

-Step 1 : Brainstorm for ideas : Choose a topic that interests you. Use

'| the following questions to help generate topic ideas.

-1. Do you have a strong opinion on a current social or political

controversy?

2. Did you read or see a news story recently that has piqued your interest
or made you angry or anxious? )

3. Do you have a personal issue, problem or interest that you would like to
know more about? )

4. Do you have a research paper due'for a class this semester?

5. Is there an aspect of a class that you are interested in learning more
about?

6. Be aware of overused ideas when deciding a topic.

Step 2 : Read General Background Information : Read a general
encyclopedia article on the top two or three topics you are considering. Reading
a broad summary enables you to gét an overview of the topic and see how your
idea relates to broadt::-r, narrower, and related issues. It also provides a great
source for finding words commonly used to describe the topic.

1. Use periodical indexes to scan current magazine, journal or newspaper
articles on your topic. ' ¥
2. Use Web search engines. Google and Bing are currently considered to be

two of the best search engines to find web sites on the topic.

- Step 3 : Focus on Your 'i‘o_pic : Keep it manageable. A topic will be very
difficult to research if it is too broad or narrow. One way to narrow a broad topic
such as “the environment” is to limit your topic. Some common wa&s to limit a
topic are : »

By geographical area : Example : What environmental issues are most
important in the Southwestern United States.

By culture : Example : How does the environment fit into the Nadvajo

world view?

By.time frame : Example : What are the most prominent environmental
issues of the last 10 years?
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By discipline : Example : How does environmental awareness effect
business practices today?

By population group : Example : What are the effects of air pollution

on senior citizens?
Remember that a topic may be too difficult to research if it is too :

Locally confined : Topics this spec1fic may only be covered in these
(local) newspapers, if at all.

Example : What sources of pollutlon affect the Genesee County water
supply?

Recent : If a topic is quite recent, books or journal articles may not be

available, but newspaper or magazine articles may. Also, Web sites related to
the topic may or may not be available.

Broadly interdisciplinary : You could be overwhelmed with superficial

information.

Example : How can the environment contribute to the culture, politics
and society of the Western states?

Popular : You will only find very popular articles about some topies such
as sports figures and high-profile celebrities and musicians.

Step 4 : Maké a List of Useful Keywords Keep track of the words that
are used to describe your topic.

1. Look for words that best describe your topic.

2. Look for them in when reading encyclopedia articles and background
and general information.

3. Find broader and narrower terms, synonyms, key concepts for key

words to widen your search capabilities.

4. Make note of these words and use them later when searching
databases and catalogs.

Step 5 : Be Flexible : It is common to modify your topic during the
research process.' You can never be sure of what you may find. You may find too
much and need to narrow your focus, or too little and need to broaden your
focus. This is a normal part of the research process. When researching, you may
nof wish te change your topie, but you may decide that some other aspect of the
topic is more interesting or manageable.

Keep in mind the assigned length of the research paper, project,
bibliography or other research assignment. Be aware of the depth of coverage
needed and the due date. These important factors may help you decide how
much and when you will modify your topic. '
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Step 6: Define Your Topic as'a Focused Research Question : You -

will often begin with a word, develop a more focused interest in an aspect of
something relating to that word, and then begin to have questions about the
topic. ’ ‘
~ For example : _
Ideas = Frank Lioyd Wright or modern architecture

- Research Question = How has Frank Lloyd Wright influenced modern
architecture?

Focused Research Question = What design principles used by Frank Lloyd
Wright are common in contemporary homes?

Step 7 : Research and Read More About Your Topic : Use the key
words you have gathered to resé;:irch irt the catalogue, article databases, and
Internet search engines. Find more information to help you answer your
research question. You will need to do some research and reading before you
select your final topic. -Can you find enough information to answer your

research question? Remember, selecting a topic is an important and eomplex

part of the research process.

Step 8 : Formulate a Thesis Statement : Write your topic as a thesis

statement. This may be the answer to your research question and/or a way to
cleaﬂy_ state the purpose of your research. Your thesis statement will usuall'y
be one or two sentences that states precisely what is to be answered, proven, or
what you will inform your audience about your topic.The development of a

| thesis assumes there is sufficient evidence to support the thesis statemnent.

For example, a thesis statement could be : Frank Lloyd Wright’s design
principles, including his use of ornamental detail and his sense of space and
texture opened a new era of American architecture. His work has influenced
contemporary residential design.

The title of your paper may not be exactly the same as your research

question or your thesis statement, but the title should clearly convey the focus, - .

purpose and meaning of your research.

For example, a tifle could be: Frank Lloyd Wright: Key Principles of
Design For the Modern Home.

Conclusion

This chapter enables us to know the basic elements of research which is
related to systematic investigation and study. It also defines the prerequisites
of a good researcher. This chapter also studies the key térms in research:
investigation, exploration, hypothesis, data,methods and techniqués, results
and findings and variables. This chapter guides about the various avenues in
research and to select a relevant research topic.
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Summary

Research comprises “creative work undertaken on a systematic basis in
order to increase the stock of knowledge, including knowledge of humans,
culture and soclety, and the use of this stock of knowledge to devise new
applications.”The major steps in conducting research are: identification of
research problem, literature review, specifying the purpose of research,
determine specific research q'ue\stions, specification of a Conceptual framework
: Usually a set of hypotheses, choice of a ;ﬁethodology (for data collection), data
collection, analyzing and interpreting the data, .‘reporting and evaluating
research, communicating the research -findings and, possibly,

recommendations.

A good researcher needs to have some specific core competencies like : an
analytical mind, a people person, the ability to stay calm, intelligence,
curiosity, quick thinker, commitment, excellent written and verbal

communication skills, sympathetic, systematie, thirst for new information, and |

a keen sense of things around him, to apply a systematic approach in assessing |.

situations.

A research investigation involves : choosing and defining a topic, asking
questions about your topic, forming a hypothesis, investigating your
hypothesis, carefully recording the results of the experiments, analysing
results, working logically through your results so as to support or disprove your
hypothesis, writing a report to tell others what you did and what you found,
based on experiments you carried out.

QUESTIONNARIES
m Multiple Choice Questions

1. The word research is derived from the French word :
(a) Reserch
(b) Recerch
(c) Resourch
(d) Riserch
2. Research is related with :
(a) Discow;fery of new idea
(b) Solution of a problem
(c) Investigation of a problem
(d) All of Above
3. What is the purpose of doiﬁg research?
(a) To identify problem
(b) To find the solution
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Research Methodology | (c) Both (a) and (b)
(d) None of these

4. Researchis:
(a) Searching again and again
(b) Finding solution to any problem
(c) Worklng in a scientific way to search for truth of any problem
(d) None of the above
5. Applied research is also called :
(a) Fundamental Research
(b) Applied Research
(cj Action Research
(d) Experimental Research
" 6.7 Action research means : '
(a) Allongitudinal research
~(b) An Analytical research
(c) A research initiated to solve an immediate problem
(d) A research with socioeconomic objective
7. Research conducted to find solution for an immediate problem is :
(a) Fundamental research
(b) Analytical research
(c) Survey
(d) Action research
8. Basic research is also kgown as :
- (a) Applied Research
(b) Fundamental Research
(c) Deseriptive Research
(d Analy'tmal Research
9. Analytmal research is the type of research that :
" - (a) Discovers ways of ﬁndlng solution of an immediate problem
(b) Gathers knowledge skill.
(¢) Is useful for formulating hypothesis or testing hypothesis.
(d) Analyze the facts or information already available.
10. Research Pertaining to pure mathematics or natural law is example of :
(a) Qualitative research
(b) Empirical research

(c) Analytical research

(d) Fundamental research
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11.

12.

13.

14.

15.

16.

17.

' '(a) Empirical research

Fundamental research is the type of rééearch that :

(a) ways of finding solution of an immediate problem

(b) Gathers knowledge skill. ' .
(¢) Is useful for formulating hypothes1s or testing hypothesis.
(d) None of the above

Research related to abstract ideas or concept 1s

. T

{b) Conceptual research

(c¢) Quantitative research

(d) Qualitative research

Descriptive research is also called as ;

(a) Analytical research

(b) Qualitative research

(c) Statistical research

(d) Applied research

Which one of the following is not a feature of descriptive result?
(a) It is a fact finding enqﬁiry_.

(b) Research has no control over variables.l

(c) Descriptive research is used for hjfpothesis testing.
(d) It is based on measurement of quantity

The process not needed in experimental research is :
(a) Controlling

(b) Observation

(¢) Manipulation

(d) Reference collection

Newton gave three basic laws of motion. This research is categorized as:

(a) Descriptive Research

(b) Sample Survey

(c) Fundamental Research

(d) Applied Research

Most of the Universities in India :

(a) Conduct teaching and research only

(b) Affiliate colleges and conduct examinations
(¢) Conduct teaching/research and examinations

(d) Promote research only
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18.

19.

20.

Al ol O A

First stage of research process is :
(a) Identification of research problem
(b) Review of literature

(c) Research design

(d) Analysis of data

Last stage of research process is :

(a) Review of literature

(b) Report writing

"(c) Research design
(d) Analysis of data

The process not needed in Experimental Researches is :
(a) Observation

(b) Mani\pulation

{c) Controlling

(d) Content Analysis

m Short Answers Type Questions ' .

What is research methodology?

When is a qualitative research methodology ;.ppropriate?
When are both‘quaﬁtitative and qualitative methods beneficial?
What is the observational method of research?

Write short notes on the following :

(a) Meaning of research

(b) Role of research in business

(c) Objectives of research

(d) Types of research

(e) Literature survey

(H) Interpretation of results

(g) Report writing

Define scientific method of investigation and distinguish it from
non-scientific method of investigation.

Enlist various characteristics of research.
Distinguish between :

(a) Descriptive and analytical research
(b) Applied and fundénfeﬁ‘f%:’f?ers_éérch

(c) Conceptual and empirical research

(d) Quantitative and qualitative research



9. What is research investigation?

10. What are the steps in research investigation?

11. What is hypothesis?

12, Define data.

13. Define primary source of data.

14. What are the methods of collecting primary data?

15. What are the types of interview methods?

16. What is secondary data?

17. What are the methods of secondary data collection?

18. What is survey?

19. What is participant observation?

20. What is dependent variable?

21. What is independent variable?

22, What is intervening variables?

23. What is extraneous variable?

.‘ Long Answers Type Questions _

1. What is the meaning of research? Explain its significance in business
orga_nizations. ’

2. Give various definitions of research explaining its meaning and scope.

“Many a time management is not convinced about the utility of research

-and regards it as an unnecessary activity over which no funds should be

spent”. Comment on this statement explaining the objectives of research.
4, Describe in detail various types of research. '

Describe the steps involved in research process with suitable examples.
6. “Creative management, whether in public administration or private

industry, depends on methods of inquiry that maintain objectivity, clarity,

accuracy and consistency”. Discuss this statement and examine the

significance of research.

Answers

9 Multiple Choice Questions

1.(b) 2.(d) 3.(c0c 4.() 5 6.(c0 7.(d 8. (b) 9. (d)
10.(d) 11.(b) 12.(b) 13.(c) 14.(0b) 15.(d) 16.(c) 17.(0) 18 (a)
19. (b) 20. (d) . T
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CHAPTER

2

CONSTRUCTING RESEARCH DESIGN

Meaning of Research Design

The formidable problem that follows the task of defining the research
problem is the preparation of the design of the research project, popularly

| known as the “research design”. Decisions regarding what, where, when, how

much, by what means concerning an inquiry or a research study constitute a
research design. “A research design is the arrangement of conditions for
collection and analysis of data in a manner that aims to combine relevance to
the research purpose with economy in procedure.” In fact, the research design
is the conceptual structure within which research is conducted;it constitutes
the blueprint for the collection, measurement and analyéis of data. As such the
design includes an outline of what the researcher will do from writing the
ilypot}fesis- and ité operational implications to the final analysis of data. More
explicitly, the design decisions happen to be in respect of :

(i) What is the study about?

(i) Why is the study being made?

(iii) Where will the study be carried out?

(iv) What type of data is required? '

(v) Where can the required data be found?-

(vi) What périads of time will the study include?

{(vil)What will be the.samplle design?

(viii) What techniques of data collection will be used?

(ix) How will the data be analysed? '

(x) In what .style will the report be prepared?

Keeping in view the above stated design decisions, one may split the

overall research design into the following parts : )

(a) the sampling design which deals with the method of selecting items to be

" “observed for the given study;

(b) the observational design which relates to the conditions under which the
observations are to be. made;



(c) the statistical design which concerns with the question of how many items
are to be observed and how the information and data gathered are to be
analysed;.

(d) the operational ‘design which deals with the techniques by which the
procedures specified in the sampling, statistical and observational designs
can be carried out. '

From what has been stated above, we can state the important features of a
research design as under : ' ‘

(i) Itisa plan that specifies the sources and types of information relevant to
the research problem.

til) It is a strategy specifying which approach will be used for gathering and
analysing the data.

(111) It also includes the time and cost budgets since most studies are done
under these two constraints.

In brief, research design must, at least, contain : (a) a clear statement of
the research problem; (b} procedures and techniques to be used for gathering
information; (¢) the population to be studied; and (d) methods to be used in
processing énd analysing data.

Need for research design

Research design is needed because it facilitates the smooth sailing of the
various research operations, thereby making research as efficient as possible
yielding maximal information with minimal expenditure of effort, time and
money. Just as for better, economical and attractive construction _of a house, we
need a blueprint (or what is commonly called the map of the house) well
thought out and prepared by an expert architect: similarly we need a research
design or a plan in advance of data collection and analysis for our research
project. Research design stands for advance planning of the methods to be
adopted for collecting the relevant data and the techniques to be used in their
analysis, keeping in view the objective of the research and the availability of
staff, time and money. Preparation of the research design should be done with
great care as any error in it may upset the entire project.Research design, in
fact, has a great bearing on the reliability of the results arrived at and as such
constitutes the firm foundation of the entire edifice of the research work.

Even then the need for a well thought out research design is at times not
realised by many. The importance which this problem deserves is not given to
it. As a result, many researches do not serve the purpose for which they are

undertaken. In fact, they may even give misleading conclusions.

Thoughtlessness in designing the research project may result in rendering the
research exercise futile. It is, therefore, imperative that an efficient and
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appropriate design must be prepared before starting research operations. The
design helps the researcher to organize his ideas in a form whereby 1t will be
possible for him to look for flaws and inadequacies. Such a design can even be

given to others for their comments and critical evaluation. In the absence of =

such a course of action, it will be difficult for the critic to provide a

comprehensive review of the proposed study.

Features of a good design

A good design is often characterised by adjectives like flexible,
appropriate, efficient, economic land so on. Generally, the design which
minimises bias and maximises the reliability of the data collected and analysed
is considered a good design. The design which gives the smallest experimental
error is supposed to be the best design in many investigations. Similarly, a
design which yields maximal information and provides an opportunity for
considering many different aspects of a problem is considered most appropriate
and efficient design in respect of many research problems. Thus, the question

of good design is related to the purpose or objective of the research problem and .-

also with the nature of the problem to be studied. A design may be quite
suitable in one case, but may be found wanting in one respect or the other in the
context of some other research problem. One single design cannot serve the

purpose of all types of research problems.

A research design appropriate for a particular research problem, usually
involves the consideration of the following factors :

(i) the means of obtaining information;

(i) the availability and skills of the researcher and his staff, if any;
(iii) the objective of the problem to be studied;

(iv) the nature of the problem to be studied; and

(v) the availability of time and money for the research work.

If the research study happens to be an exploratory or a formative one,
wherein the major emphasis is on discovery of ideas and insights, the research
design most appropriate must be flexible enough to permit the consideration of
many different aspects of a phenomenon. But when the purpose of a study is
accurat.e description of a situation or of an association between variables (or in
what are called the descriptive studies), accuracy becomes a major
consideration and a research design which minimises bias and maximises the
reliability of the evidence collected is considered a good design. Studies
involving the testing of a hypothesis of a causal relationship between variables
require a design which will permit inferences about causality in addition to the
minimisation of bias and maximisation of reliability. But in practice it is the
most difficult task to put a particular study in a particular group, for a given

46 Self-Instructional Material



research may have in it elements of two or more of the functions of different
studies. It is only on the basis of its primary function that a study can be
categorised either as an exploratory or descriptive or hypothesis-testing study
and accordingly the choice of a research design may be made in case of a
particular study. Besides, the availability of time, monex. skills of the research
staff and the means of obtaining the information must be given due weightage
while working out the relevant details of the research design such as
experimental design, survey design, sample design and the like.

Important concepts relating to research design

Before describing the different research designs, it will be appropriate to
explain the various concepts relating to designs so that these may be better and
easily understood.

. L.Dependent and independent variables : A concept which can
take on different quantitative values is called a variable. As such the concepts
like weight, héight, income are all examples of variables. Qualitative
phenomena (or the attributes) are also quantified on the basis of the presence
or absence of the concerning attribute(s). Phenomena which can take on
quantitatively different values even in decimal points are called ‘continuous
variables’. But all variables are not continuous.If they can only be expressed in
integer values, they are non-continuous variables or in statistical language
‘discrete variables’. Age is an example of continuous variable, but the number
of children is an example of non-continuous variable. If one variable depends
upon or is a consequence of the other variable, it is termed as a dependent
variable, and the variable that is anteéedeﬁt -to the dependent variable is
termed as an independent variable. For instance, if wé say that height depends
upon age,then height is a dependent variable and age is an independent
variable. Further, if in addition to being dependent upon age, height also
depends upon the individual’s sex, then height is a dependent variable and age
and sex are independent variables. Similariy, readymade films and lectures
are examples of independent variables, whereas behavioural changes,
ocecurring as a result of the environmental manipulations, are examples of
dependent variables.

2. Extraneous variable : Independent variables that are not related to
the purpose of the study, but may affect the dependent variable are termed as
extraneous variables. Suppose the researcher wants to test the hypothesis that
there is a relationship between children’s gains in social studies achievement
and their self-concepts. In this case self-concept is an independent variable and
social studies achievement is a dependent variable. Intelligence may as well
affect the social studies achievement, but since it is not related to the purpose of
the study undertaken by the researcher, it will be termed as an extraneous
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variable. Whatever effect is notiééd on dépendeﬁt variable as a result of
extraneous variable(s) is technicall_ir described as an ‘experimental error’. A
study must always be so designed that the effect upon the dependent variable
is attributed entirely to the independent variable(s), and not to some
extraneous variable or variables.

3. Control : One important characteristic of a good research design is to
minimise the influence or effect of extraneous variable(s). The technical term
‘control’ is used when we design the study minimising the effects of extraneous
independent variables. In experimental researches, the term ‘control’ is used to

refer to restrain experimental conditions.

4. Confounded relationship : When the dependent variable is not free
from the influence of extraneous variable(s), the relationship between the
dependent and independent variables is said to be confounded by an

extraneous variable(s).

5. Research hypothesis : When a prediction or a hypothesised
relatlonshlp is to be tested by scientific methods, it is termed as research
hypothes1s The research hypothesis is a predictive statement that relates an
independent variable to a dependent variable. Usually a research hypothesis
must contain,at least, one iridependent and one dependent variable. Predictive
statements which are not to be obJectlvely verified or the relationships that are
assumed but not to be tested, are not termed research hypotheses.

6. Experlmental and non-experimental hypothe51s-testing
research : When the purpose of research is to test a research hypothesis, it is
termed as hypothesis-testing research. It can be of the experimental design or
of the non-experiméhtal design. Research in which the independent variable 1s
manipulated is termed ‘experimental hypothesis-testing research’ and a
research in which an independent variable is not manipulated is called
‘non-experimental hypothesis-testing research’. For instance, suppose a
researcher wants to study whether intelligence affects reading ability for a
group of students and for this purpose he randomly selects 50 students and
tests their intelligence and reading ability by calculating the coefficient of
correlation between the two sets of scores. This is an example of
non-experimental hypothesis-testing research because herein the independent
variable, intelligence, is not manipulated. But now suppose that our researcher
randomly selects 50 students from a group of students who are to take a course
in statistics and then divides them into two groups by randomly assigning 25 to
Group A, the usual studies programme, and 25 to Group B, the special studies
programme. At the end of the course, he administers a test to each group in
order to judge the effectiveness of the training programme on the student’s
performance-level. This is an example of experimental hypothesis-testing
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research because in this case the independent variable, viz., the type of
training programme, is manipulated.

7. Experimental and control groups : In an experimental
hypothesis-testing research when a group is exposed to usual conditions, it is
termed a ‘control group’, but when the group is exposed to some novel or special
condition, it is termed an ‘experimental group’. In the above illustration, the
Group A can be called a control group and the Group B an experimental group.
If both groups A and B are exposed to special studies prograinmes, then both
groups would be termed ‘experimental groups.’ It is possible to des'ign studies
which include only experimental groups or studies which include both
experime-ntal and control groups.

8. Treatments : The different conditions under which experimental and
control groups are put are usually referred to as ‘treatments’. In the illustration
taken above, the two treatments are the usual studies programme and the
special studies programme. Similarly, if we want to determine through an
experiment the comparétive impact of three varieties of fertilizers on the yield
of wheat, in that case the three varieties of fertilizers will be treated as three
treatments.

9. Experiment : The process of examining the truth of a statistical
hypothesis, relating to some research problem, is known as an experiment. For
example, we can conduct an exi)eriment to examine the usefulness of a certain
newly 'deveIOped drug. Experiments can be of two types wviz., absolute
experiment and comparative experiment. If we want to determine the impact of
a fertilizer on the yield of a crop, it is a case of absolute experiment; but if we
want to determine the impact of one fertiliier as compared to the impact of
some other fertilizer, our experiment then will be termed as a comparative

.experiment. Often, we undertake comparative experiments when we talk of
designs of experiments. .

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

Different research designs

There are different types of research. A detailed description of the same
can be had from Fig.
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Research Design
|

Exploratory Conclusive
Research Design Research Design
I
Quantitative Qualitative Deseriptive Causal
Research Research Research Research

Direct Appreach Indirect Approach Single Cross Multiple Cross

(Not Disguised) (Disguised) Sectional Design Sectional Design
Focus Depth Projective
Group Interview Techniques

! l |
Association Completion Construction Exprecsive
Technique Technique Technique Technigue

Different research designs can be conveniently described if we categorize
them as : _
(1) Research design in case of exploratory research studies;
(2) Research design in case of descriptive and diagnostic research studies,
and
(3) Research design in case of hypothesis-testing research studies. We take
up each category separately.

1. Research desfgn in case of exploratory research studies :
Exploratory research studies are also termed as formative research studies.
The main purpose of such studies is that of formulating a problem for more
precise investigation or of developing the working hypotheses from an point of

view. The major emphasis in such studies is on the discovery of ideas and

insights. As such the research design appropriate for such studies must be

flexible enough to provide opportunity for considering different aspects of a
problem under study. Inbuilt flexibility in research design is neeced because
the research problem, broadly defined initially, is transformed into one with
more precise meaning in exploratory studies, which fact may necessitate

changes in the research procedure férgathering relevant data.”
Generally, the following three methods in the context of research design
for such studies are talked about :
(a) the survey of concerning literature;
(b) the experience survey and
(c) the analysis of ‘insight-stimulating’ examples.
The survey of concerning literature happens to be the simplest and

fruitful method of formulating precisely the research problem or developing
hypothesis. Hypotheses stated by earlier workers may be reviewed and their
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usefulness be evaluated as a basis for further research. It may also be
considered whether the already stated hypotheses suggest new hypothesis. In
this way the researcher should review and build upon the work already done by
others, but in cases where hypotheses have not yet been formulated, his task is
to review the available material for deriving the relevant hypotheses from it.

Besides, the bibliographical survey of studies, already made in one’s area
of interest may as well as made by the researcher for precisely formulating the
problem. He should also make an attempt to apply concepts and theories
developed in different research contexts to the area in which he is himself
working. Sometimes the works of creative writers also provide a fertile ground

- for hypothesis formulation and as such may be looked into by the researcher.

Experience survey means the survey of people who have had practical
experience with the problem to be studied. The object of such a survey is to
obtain insight into the relationships between variables and new ideas relating
to the research problem. For such a survey people who are competent and can
contribute new ideas may be carefully selected as respondents to ensure a
representation of different types of experience. The respondents so selected
may then be interviewed by the investigator. The researcher must prepare an
interview schedule for the systematic questioning of informants. But the
interview must ensure flexibility in the sense that the respondents should be
allowed to raise issues and questions which the investigator has not previously
considered. Generally, the experience collecting interview 1is likely to be long
and may last for few hours. Hence, it is often considered desirable to send a
copy of the questions to be discussed to the respondents well in advance. This
will also give an opportunity to the respondents for doing some advance
thinking over the various issues involved so that, at the time of interview, they
may be able to contribute effectively. Thus, an experience survey may enable
the researcher to define the problem more concisely and help in the formulation
of the research hypothesis. This survey may as well provide information about
the practical possibilities for doing different types of research.

Analysis of ‘insight-stimulatihg’ examples is also a fruitful method for
suggesting hypotheses for research. It is ];iarticularly suitable in areas where
there is little experience to serve as a guide. This method consists of the
intensive study of selected instances of the phenomenon in which one is
interested. For this purpose, the existing records, if any, may be examined, the
unstructured interviewing may take place, or some other approach may be
adopted. Attitude of the investigator, the intensity of the study and the ability
of the researcher to draw together diverse information into a—unified
interpretation are the main features which make this method an appropriate
procedure for evoking insights.

Constructing Research
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Characteristics of Exploratory Stage

1.

o vk W

Exploratory research is flexible and very versatile.

Experimentation is not a requirement.

Cost incurred to conduct study is low.

For data collection structured forms are not used.

This type of research allows very wide exploration of views.

Research is interactive in nature and also it 1s open ended.

Hypothesis Development at Exploratory Research Stage

1. Sometimes, it. may not be possible to develop any hypothesis at all, if the
situation is being investigated for the first time. This is because no
previous data is available.

2. Sometimes, some information may be available and it may be possible to
formulate a tentative hypothesis.

3. In other cases, most of the data is available and it may be possible to
provide answers to the problem.The examples given below indicate each’
of the above type :

Example :
Research Purpose Research Question Hypothesis
1. |What product feature, iff What benefit do people|No hﬁothesis

stated, will be most
effective in the
advertisement?

.|What new packaging is

to be developed by the
company (with respect
to a soft drink)?

How can our insurance
service be improved?

derive from this Ad
appeal?

What alternatives exist
to provide a container
for soft drink?

What is the nature of
customer
dissatisfaction?

formulation is possible.

Paper cup is better than
any other forms, such as
a bottle.

Impersonalization is the
problem,

In example 1: The research question is posed to determine “What benefit

do people seek from the Notes Ad?” Since no previous research is done on

consumer benefit for this product, it is not possible to form any hypothesis.

In example 2 : Some information is currently available about packaging

for a soft drink. Here it is possible to formulate a hypothesis which is purely

tentative, The hypothesis formulated here may be only one of the several

alternatives available.

"In example 3 : The root cause of customer dissatisfaction is known, i.e.,

lack of personalised service. In this case, it is possible to verify whether thisis a

cause or not.
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2, Research design in case of descriptive and diagnostic research Design

studies : Descriptive research studies are those studies which are concerned |-
with describing the characteristics of a particular individual, or of a group;
whereas diagnostic résearch studies determine the frequency with which
something occurs or its association with something else. The studies
concerning whether certaif variables are associated are examples of diagnostic
research studies. As against this, studies concerned with specific predictions,
with narration of facts and characteristics concerning individual, group or
situation are all examples of descriptive research studies. Most of the social
research comes under this category.

From the point of view of the research design, the descriptive as well as
diagnostic studies share common requirements and as such we may group
together these two types of research studies. In descriptive as well as in
diagnostic studies, the researcher must be able to define clearly, what he wants
to measure and must find adequate methods for measuring it along with-a clear
cut definition of ‘population’ he wants to study. Since the aim is to obtain
complete and accurate information in the said studies, the procedure to be used
must be carefully planned. The research design must make enough provision
for protection against bias and must maximise reliability, with due concern for
the economical completion of the research study. The design in such studies
must be rigid and not flexible and must focus attention on the following :

(a) Formulating the objective of the study (what the study is about and why is
it being made?)

{(b) Designing the methods of data collection (what techniques of gathering
data will be adopted?) '

(c) Selecting the sample (how much material will be needed?)

(d) Collecting the data (where can the required data be found and with what
time period should the data be related?)

() Processing and analysing the data.
(® Reporting the findings. _
In a-descriptive/diagnostic study the first step is to specif"y the objectives

with sufficient precision to ensure that the data collected are relevant. If this is
not done carefully, the study may not provide the desired information.

Then comes the qﬁestion of selecting the methods by which the data are to
be obtained. In other words, techniques for collecting the information must be
devised. Several methods (viz., observation,questionnaires, interviewing,
examination of records, ete.), with their merits and limitations, are available
for the purpose and the researcher may user one or more of these methods
which have been discussed in detail in later chapters. While- designing

data-collection procedure, adequate safeguards against bias and unreliability )
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must be ensured. Whichever method is selected, questions must be well
examined and be made unambiguous; interviewers must be instructed not to
express their own opinion; observers must be trained so that they uniformly
record a given item of behaviour. It is always desirable to pretest the data
collection instruments before they are finally used for the study purposes.

In other words, we can say that “structured instruments” are used in such
studies.In most of the descriptive/diagnostic studies the researcher takes out
sample(s) and then wishes to make statements about the population on the
basis of the sample analysis or analyses. More often than not, sample has to be
designed.

To obtain data free from errors introduced by those responsible for
collecting them, it is necessary to supervise closely the staff of field workers as
they collect and record information. Checks may beset up to ensure that the
data collecting staff perform their duty honestly and without prejudice. “As
data are collected, they should be examined for completeness,

comprehensibility, consistency and reliability.”

The data collected must be processed and ‘analysed. This includes steps
like coding the interview replies, observations, etc.; tabulating the data; and
performing several statistical computations. To the extent possible, the
processing and analysing procedure should be planned in detail before actual
work is started. This will prove economical in the sense that the researcher
may avoid unnecessary labour such as preparing tables for which he later finds
he has no use or on the other hand, re-doing some tables because he failed to
include relevant data. Coding should be done carefully to avoid error in coding
and for this purpose the reliability of coders needs to be checked. Similarly, the
accuracy of tabulation may be checked by having a sample of the tables re-done.
In case of mechanical tabulation the material (i.e., the collected data or
information) must be entered on appropriate cards which is usually done by
punching holes corresponding to a given code. The accuracy of punching 1s to be
checked and ensured. Finally, statistical computations are needed and as such
averages, percentages and various coefficients must be worked out. Probability
and sampling analysis may as well be used. The appropriate statistical
operations, along with the use of appropriate tests of significance should be
carried out to safeguard the drawing of conclusions concerning the study.

Last of all comes the question of reporting the findings. This is the task of
communicating the findings to others and the researcher must do it n an
efficient manner. The layout of the report needs to be well planned so that all
things relating to the research study may be well presented in simple and
effective style.
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Thus, the research design in case of descriptive/diagnostic studies is a
comparative design throwing light on all points narrated above and must be
prepared keeping in view the objective(s) of the study and the resources
available. However, it must engure the minimisation of bias and maximisation
of reliability of the evidence collected. The said design can be appropriately
referred to as a survey design since it takes into account all the steps involved
in a_survey concerning a phenomenon to be studied. The difference between
research designs in respect of the above two types of research studies can be

conveniently summarised in tabular form as under :

Research Design Types of Study

Exploratory of
Formulative

Descriptive/ Diagnostic

Overall Design |Flexible design (designiRigid design (design must
must provide opportunity{make enough provision for
for considering different|protection against bias and
aspects of the problem) must maximise reliability)
(i) Sampling
Design

Non-probability sampling|Probability sampling
design  (purposive  orjdesign (random sampling)
judgement sampling)

(i) Statistical
Design

(i11) Observational
Design

(iv) Operational
Design

No pre-planned design for
analysis

Unstructured instruments
for collection of data

No fixed decisions about
the operational procedures

Pre-planned design for
analysis .

Structured or well thought
out instruments for
collection of data

Advanced decisions about
operational procedures.

Research design in case of hypothesis-testing research studies :
Hypbthesis testing research studies (generally known as experimental studies)
are those where the researcher tests the hypotheses of causal relationships
between variables. Such studies require procedures that will not only reduce
bias and increase reliability, but will permit drawing inferences about
causality. Usually experiments meet this requirement. Hence, when we talk of
research design in such studies, we often mean the design of experiments.

Professor R.A. Fisher’s name is associated with experimental designs.
Beginning of such designs was made by him when he was working at Roth
Amsted Experimental Station (Centre for Agricultural Research in England).
As such the study of experimental designs has its origin in agricultural
research. Professor Fish.erlflound that by dividing agricultural fields or plots
into different blocks and then by condulcting experiments in each of these
blocks, whatever information is collected and inferences drawn from them,
happens to be more reliable. This fact'inspired him to develop certain’
experimental  designs  for testing hypothe.ées‘“'. concerning  scientific

el
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investigations. Today, the experimental designs are being used in researches
relating to phenomena of several disciplines. Since experimental designs
originated in the context of agricultural operations, we still use, though in a
technical sense, several terms of agriculture (such as treatment, yield, plot, .
block etc.), in experimental designs.

Experimental Designs

Experimental research is the most familiar type of research design for
individuals in the physical sciences and a host of other fields. This is mainly
because experimental research is a classical scientific experiment, similar to
those performed in high school science classes.

Imagine taking two samples of the same plant and exposing one of them to
sunlight, while the other is kept away from sunlight. Let the plant exposed to-
sunlight be called sample A, while the latter is called sample B.

If after the duration of the research, we find out that sample A grows and
sample B dies, even though they are both regularly wetted and given the same
treatment. Therefore, we can conclude that sunlight will aid growth in all
similar plants.

What is Experimental Research?

Experimental research is a scientific approach to research, where one or
more independent variables are manipulated and applied to one or more
dependent variables to measure their effect on the latter. The effect of tﬁe
independent variables on the dependent variables is usually observed and
recorded over some time; to aid researchers in drawing a reasonable conclusion
regarding the relationship between these two variable types. ‘

The experimental research method is widely used in physical and social
sciences, psychology, and education. It is based on the comparison between two
or more groups with a straightforward logic, which may, h_owever; be difficult to
execute. )

Mostly related to a laboratory test procedure, experimental research
designs involve coliecting quantitative data and performing statistical analysis
on them during research. Therefore, making it an example of quantitative
research method.

Basic principles of Experimental Designs

Professor Fisher has enumerated three principles of experimental designs
: (1) the Principle of Replication; (2) the Principle of Randomization; and the (8)
Principle of Local Control

According to the Principle of Replication, the experiment should be
repeated more than once. Thus, each treatment is applied in many
experimental units instead of one. By doing so the statistical accuracy of the
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experiments is increased. For example, suppose we are to examine the effect of
two varieties of rice. For this purpose we may divide the field into two parts and
grow one variety in one part and the other variety in the other part. We can
then compare the yield of the two parts and draw conclusion on that basis. But
if we are to apply the principle of replication to this experiment, then we first
divide the fiéld into several parts, grow one variety in half of these parts and
the other variety in the remaining parts. We can then collect the data of yield of
the two varieties and draw conclusion by comparing the same. The result so
obtained will be more reliable in comparison to the conclusion we draw without
applying the principle of replication. The entire experiment can even be
repeated several times for better results. Conceptually replication does not
present any difficulty, but computationally it does. For example, if an
experiment requiring a two-way analysis of variance is replicated, it will then
require a three-way analysis of variance since replication itself may be a source
of variation in the data. However, it should be remembered that replication is

introduced in order to increase the precision of a study; that is to say, to|-

increase the accuracy with which the main effects and interactions can be
estimated. '

The Principle of Randomization provides protection, when we conduct
an experiment, against the effect of extraneous factors by randomization. In
other words, this principlé indicates that we should design or plan the
experiment in such a way that the variations caused by extraneous factors can
all be combined under the general heading of “chance.” For instance, if we grow
one variety office, say, in the first half of the parts of a field and the other
variety is grown in the other half, then itis just possible that the soil fertility
may be different in the first halfin comparison to the other half. If this is so, our
results would not be realistic. In such a situation, we may assign the variety of
rice to be grown in different parts of the field on the basis of some random
sampling technique i.e., we may apply randomization principle and protect
ourselves against the effects of the extraneous factors (soil fertility differences
in the given case). As such, through the application of the principle of
randomization, we can have a better estimate of the experimental error.

The Principle of Local Control is another important- principle of
experimental designs. Under it the extraneous factor, the known source of
variability, is made to vary deliberately over as wide arrange as necessary and
this needs to be done in such a way that the variability it causes can be
measured and hence eliminated from the experimental error. This means that
we should plan the experiment in a manner that we can perform a two-way
analysis of variance, in which the total variability of the data is divided into

three components attributed to treatments (varieties of rice in our case), the
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extraneous factor (soil fertility in our case) and experimental error. In other
words, according to the prineiple of local control, we first divide the field into
several homogeneous parts, known as blocks, and then each such block is
divided into parts equal to the number of treatments. Then the treatments are
randomly assigned to these parts of a block. Dividing the field into several
homogenous parts is known as ‘blocking’. In general, blocks are the levels at
which we hold an extraneous factor fixed, so that we can measure its
contribution to the total variability of the data by means of a two-way analysis
of variance. In brief, through the principle of local control we can eliminate the
variability due to extraneous factor(s) from the experimental error.
Types of Experimental Research Design

The types of experimental research design are determined by the way the
researcher assigns subjects to different conditions and groups. They are of 3
types, namely; pre-experimental, quasi-experimental, and true experimental

research.

Pre-experimental Research Design

In pre-experimental research design, either a group or various dependent
groups are observed for the effect of the application of an independent variable
which is presumed to cause change. It is the simplest form of experimental
research design and is treated with no control group.Although very practical,
experimental research is lacking in several areas of the true-experimental

criteria.

The pre-experimental research design is further divided into three types:

One-shot Case Study Research Design

In this type of experimental study, only one dependent group or variable is
considered. The study is carried out after some treatment which was presumed
to cause change, making it a post-test study.

One-group Pre-test-post-test Research Design

This research design combines both post-test and pretest study by
carrying out a test on a single group before the treatment is administered and
after the treatment is administered. With the former being administered at the
beginning of treatment and later at the end.

Static-group Comparison

In a static-group comparison study, 2 or more groups are placed under
observation, where only one of the groups is subjected to some treatment while
the other groups are held static. All the groups are post-tested, and the
observed differences between the groups are assumed to be a result of the
treatment.
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Quasi-experimental Research Design

The word “quasi” means partial, half, or pseudo. Therefore, the
quasi-experimental research bearing a resemblance to the true experimental
research, but not the same. In quasi-experiments, the participants are not
randomly assigned, and as such, they are used in settings where
randomization is difficult or impossible.

This 1s very common in educational research, where administrators are
unwilling to allow the random selection of students for experimental samples.
Some examples of quasi-experimental research design include; the time series,
no equivalent control group design, and the counterbalanced design.

True Experimental Research Design

The true experimental research design relies on statistical analysis to
approve or disprove a hypothesis. It is the most accurate type of experimental
deéign and may be carried out with or without a pre-test on at least 2 randomly
5 aé.'signed dependent subjects.

The true experimental research design must contain a control group, a
variable that can be manipulated by the researcher, and the distribution must
be random. The classification of true experimental design includes :

The post-test-only Control Group Design : In this design, subjects are
randomly selected and assigned to the 2 groups (control and experimental), and
only the experimental group is treated. After close observation, both groups are
post-tested, and a conclusion is drawn from the difference between these
groups.

The pre-test-post-test Control Group Design : For this control group
design, subjects are randomly assigned to the 2 groups, both are presented, but
only the experimental group is treated. After close observation, both groups are
post-tested to measure the degree of change in each group.

Solomon four-group Design : This is the combination of the
pre-test-only and the pre-test-post-test control groups. In this case, the
randomly selected subjects are placed into 4 groups.

The first two of these groups are tested using the post-test-only method,
while the other two are tested using the pre-test-post-test method.

Examples of Experimental Research

Experimental research examples are different, depending on the type of
experimental research design that is being considered. The most basic example
of experimental research is laboratory experiments, which may differ in nature
depending on the subject of research.

Constructing Research
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Administering Exams after the End of Semester

During the semester, students in a class are lectured on particular courses
and an exam is administered at the end of the semester. In this case, the
students are the subjects or dependent variables while the lectures are the |
independent variables treated on the subjects.

Only one group of carefully selected subjects are considered in this
research, making it a pre-experimental research design example. We will also
notice that tests are only carried out at the end of the semester, and not at the
beginning. Further making it easy for us to conclude that it is a one-shot case
study research.

Employee Skill Evaluation

Before employing a job seeker, organizations conduct tests that are used
to screen out less qualified candidates from the pool of qualified applicants.
This way, organizations can determine an employee’s skill set at the point of

employment,

In the course of employment, organizations also carry out employee
training to improve employee productivity and generally grow the.
organization. Further evaluation is carried out at the end of each training to
test the impact of the training on employee skills, and test for improvement.

Here, the subject is the employee, while the treatment is the training
conducted. This is a pre-test-post-test control group experimental research
example.

Evaluation of Teaching Method

Let us consider an academic institution that wants to.evaluate the
teaching method of 2 teachers to determine which is best. Imagine a case
whereby the students assigned to each teacher is carefully selected probably
due to personal request by parents or due to stubbornness and smartness.

This is a no equivalent group design example because the samples are not
equal. By evaluating the effectiveness of each teacher’s teaching method this

way, we may conclude after a post-test has been carried out.

However, this may be influenced by factors like the natural sweetness of a
student. For example, a very smart student will grab more easily than his or
her peers irrespective of the method of teaching.

Detailed study of Experimental Designs

Experimental design refers to the framework or structure of an
experiment and as such there are several experimental designs. We can
classify experimental designs into two broad categories, viz.informal

experimental designs and formal experimental designs. Informal experimental
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designs are those designs that normally use a less sophisticated form of
analysis based on differences in magnitudes, whereas formal experimental
designs offer relatively more control and use precise statistical procedures for
analysis. Important experiment designs are as follows :

(a) Informal experimental designs :
(1) Before-and-after without control design.
(i) After-only with control design.
(iii) Before-and-after with control design.
(b) Formal experimental designs :
(i) Completely randomized design (C.R. Design).
(i) Randomized block design (R.B. Design).
(iii) Latin squére design (L.S. Design).
(iv) Factorial desigﬁs.'
We may briefly deal with each of the above stated informal as well as

formal experimental designs.

1. Before-and-after without control design : In such a design a single
test group or area is selected and the dependent variable is measured before
the introduction of the treatment. The treatmelnt_is then introduced and the
dependent variable is measured again after the treatment has been
introduced. The effect of the treatment would be equal to the level of the
phenomenon after the treatment minus the level of the phenomenon before the
treatment. The design can be represented thus

Test area : Level of phenomenon Treatment Level of
before treatment (X) Introduced phenomenon
Treatment Effect —_— after treatment (Y)
={- X

The main difficulty of such a design is that with the passage of time

considerable extraneous variations may be there in its treatment effect.

2. After-only with control design : In this design two groups or areas
(test area and control area) are selected and the treatment is introduced into
the test area only. The dependent variable is then measured in both the areas
at the same time. Treatment impact is assessed by subtracting the value of the
dependent variable in the control area from its value in the test area. This can

be exhibited in the following form :

Test area : Level of
phenomenon after
Treatment Introduced treatment (Y)

> Level of
Treatment Effect = (Y) — (Z) phenomenon

Control area;

without treatment

(Z)

Constructing Research
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The basic assumption in such a design is that the two areas are identical
with respect to their behaviour towards the phenomenon considered. If this
assumption is not true, there is the possibility of extraneous variation entering
into the treatment effect. However, data can be collected in such a design
without the introduction of problems with the passage of time. In this respect
the design is superior to before-and-after without control design.

3. Before-and-after with control design : In this design two areas are
selected and the dependent variable is measured in both the areas for an
identical time-period before the treatment. The treatment is then introduced
into the test area only, and the dependent variable is measured in both for an
identical time-period after the introduction of the treatment. The treatment
effect is determined by subtracting the change in the dependent variable in the
control area from the change in the dependent variable in test area. This design
can be shown in this way :

Time Period 1 Time Period I1
Test area : Level of phenomenon Level of
before treatment (X) _ phenomenon
Treatment after treatment
Introduced )
_
Controlarea: Level of phenomenon Level of
without treatment phenomenon
(A) _without treatment
(Z)
- Treatment Effect = (Y — X) — (Z - A)

This design is superior to the above two designs for the simple reason that
it avoids extraneous variation resulting both from the passag’e of time and from
non-comparability of the test and control areas. But at times, due to lack of
historical data, time or a comparable control area, we should prefer to select
one of the first two informal designs stated above.

4. Completely randomized design (C.R. design) : Involves only two
principles viz., the principle of replication and the principle of randomization of
experimental designs. It is the simplest possible design and its procedure of
analysis is also easier. The essential characteristic of the design is that subjects
are randomly assigned to experimental treatments (or vice-versa). For
instance, if we have 10 subjects and if we wish to test 5 under treatment A and
5 under treatment B, the random ization process gives every possible group of 5
subjects selected from a set of 10 an equal opportunity of being assigned to
treatment A and treatment B. One-way analysis of variance (or one-way
ANOVA) is used to analyse such a design. Even unequal replications can also
work in this design. It provides maximum number of degrees of freedom to the
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error. Such a design is generally used when experimental areas happen to be
homogeneous. Technically, when all the variations due to uncontrolled
extraneous factors are included under the heading of chance variation, we refer
to the design of experiment as C.R. design.

(i) Two-group simple randomized design : In a two-group simple
randomized design, first of all the population is defined and then from the
population a sample is selected randomly. Further, requirement of this design
is that items, after being selected randomly from the population, be randomly
assigned to the experimental and control groups (Such random assignment of
items to two groups is technically described as principle of randomization).
Thus, this design yields two groups as representatives of the population. In a
diagram form this design can be shown in this way :

We can present a brief description of the two forms of such a design as
given in Fig.

‘Q
2
£l |2
= =
Experimental § .g
—la]d
group = g
Population Randomly_) Ran_domly B
selected assigned 8
L. Control m || 8§
group 2 2
- @ "g
E 4

Since in the sample randomized design the elements constituting the
sample are randomly drawn from the same population and randomly assigned
to the experimental and control groups, it becomes possible to draw conclusions
on the basis of samples applicable for the population. The two groups
(experimental and control groups) of such a design are given different
treatments of the independent variable. This design of experiment is quite
common in research studies concerning behavioural sciences. The merit of such
a design is that it is simple and randomizes the differences among the sample
items. But the limitation of it is that the individual differences among those
conducting the treatments are not eliminated, i.e., it does not control the
extraneous variable and as such the result of the experiment may not depict a
correct picture. This can be illustrated by taking an example. Suppose the
researcher wants to compare two groups of students who have been randomly
selected and randomly assigned. Two different treatments viz., the usual
training and the specialised training are being given to the two groups. The
researcher hypothesises greater gains for the group receiving specialised
training. To determine this, he tests each group before and after the training,
and then compares the amount of gain for the two groups to accept or reject his
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hypothesis. This is an illustration of the two-groups randomized design,
wherein individual differences among students are being randomized. But this
does not control the differential/effects of the extraneous independent variables
(in this case, the individual differences among those conducting the training
programme) ' ‘

(ii) Random replications design : The limitation of the two-group
randomized design is usually eliminated within the random replications
design. In the illustrtion just cited above, the teacher differences on the
dependent variable were ignored, i.e., the extraneous variable was not
controlled. But in a random replications design, the effect of such differences
are minimised (or reduced) by providing a number of repetitions for each
treatment. Each repetition is technically called a ‘repligaﬁion’. Random
replication design serves two purposes viz., it provicies controls for the
differential effects of the extraneous independent variables and sécondly, it

randomizes any individual differences among those conducting the treatments.

Diagrammatically we can illustrate the random replicatioris
design thus : From the diagram it is clear that there are two populations in
the replication design. The sample is taken randomly from the population
available for study and is randomly assigned to, say, four experimental and
four control groups. Similarly, sample is taken randomly from the population
available to conduct experiments (because of the eight groups eight such
individuals be selected) and the eight individuals so selected should be

Papulation Population :
{Available (Available
for study) for study)

Random selection

l

Random selection

l

Sample Sample
(To be studied)} (To be studied)
Random . I Random
agsignment ! Grot.p 1B assignment
:l ' Group 2 |E
; Group 3 |E
! Group 4_|E
: Group 57| C
i Group 6 |C
i Group 7 |C E = Experimental group
! Group 8_ C C = Control group
: L
Treatl"nent A Treatznent B
Independent variable
or causal variable

64 Self-Instructional Material



randomly assigned to the eight groups. Generally, equal number of items are
put in each group so that the size of the group is not likely to affect the result of
the study. Variables relating to both pepulation characteristics are assumed to
be randomly di_stributed among the two groups. Thus, this random replication
design 1s, in fact, an extension of the two-group simple randomized design.

5, Randomized block design (R.B. design) is an improvement over the
C.R. design. In the R.B.design the principle of local control can be applied along
with the other two principles of experimental designs. In the R.B. design,
subjects are first divided into groups, known as blocks, such that within each
group the subjects are relatively homogeneous in respect to some selected
variable. The variable selected for grouping the subjects is one that is believed
to be related to the measures to be obtained in respect of the dependent
variable. The number of subjects in a given block would be equal to then umber
of treatments and one subject in each block would be randomly assigned to each
treatment.In general, blocks are the levels at which we hold the extraneous
factor-fixed, so that its contribution to the total variability of data can be
measured, The main feature of the R.B. design is that in this each treatment
appears the same number of times in each block. The R.B. design is analysed by
the two-way analysis of variance (two-way ANOVA) technique. Fig. belov'\(
shows the concept.

Let us illustrate the R.B. design with the help of an example. Suppose four
different forms of a standardised test in statistics were given to each of five
students (selected one from each of the five 1.Q. blocks) and following are the.
scores which they obtained.

Very Low Low Average High Very High
1.Q. 1.Q. 1.Q. 1.Q. 1.Q.

Student A | Student B Studen't C 'Student D | Student E
Form1 82 67 57 71 73
Form 2 90 68 b4 70 81
Form 3 86 73 51 69 84
Form 4 93 77 60 ‘ 65 71

If each student separately randomized the order in which he or she took
the four tests (by using random numbers or some similar device), we refer to
the design of this experiment as a R.B. design. The purpose of this
randomization is to take care of such possible extraneous factors {say as
fatigue) or perhaps the experience gained from repeatedly taking the test.

6. Latin square design (L.S. design) is an experimental design very
frequently used in agricultural research. The conditions under which
agricultural investigations are carried out are different from those in other
studies for nature plays an important role in agriculture. For instance, an
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experiment has to be made through which the effects of five different varieties
of fertilizers on the yield of a certain crop, say wheat, it to be judged. In such a
case the varying fertility of the soil in different blocks in which the experiment
has to be performed must be taken into consideration; otherwise the results
obtained may not be very dependable because the output happens to be the
effect not only of fertilizers, but it may also be the effect of fertility of soil.
Similarly, there may be impact of varying seeds on the yield. To overcome such
difficulties, the L.S. design is used when there are two major extraneous factors
such as the varying soil fertility and varying seeds.

The Latin-square design is one wherein each fertilizer, in our example,
appears five times but is used only once in each row and in each column of the
design. In other words, the treatments in a 1..S. design are so allocated among
the plots that no treatment occurs more than once in any one row or any one
column. The two blocking factors may be represented through rows and
columns (one through rows and the other through columns). The following is a
diagrammatic form of such a design in respect of, say, five types of fertilizers,
viz., A, B, C, D and E and the two blocking factor viz., the varying soil fertility
and the varying seeds

Fertility Level
I IIr 1m Iv Vv
X5 A B C D E
Xo B C D E A
Dif?:fg;ces X3 | C D L2 I S
X4 D E A B C
X5 E A B C D

The above diagram clearly shows that in a L.S. design the field is divided
into as many blocks as there are varieties of fertilizers and then each block is
again divided into as many parts as there are varieties of fertilizers in such a
way that each of the fertilizer variety is used in each of the block (whether
column-wise or row-wise) only once. The analysis of the L.S. design is very
similar to the two-way ANOVA technique. The merit of this experimental
design is that it enables differences in fertility gradients in the field to be
eliminated in comparison to the effects of different varieties of fertilizers on the
yield of the crop. But this design suffers from one limitation, and it is that
although each row and each column represents equally all fertilizer varieties,
there may be considerable difference in the row and column means both up and
across the field. This, in other words, means that in L.S. design we must
assume that there is no interaction between treatments and blocking factors.
This defect can, however, be removed by taking the means of rows and columns
equal to the field mean by adjusting the results.

66 Self-Instructional Material



Another limitation of this design is that it requires number of rows,

columns and treatments to be equal. This reduces the utility of this design. In |

case of (2 x 2) L.S. design, there are no degrees of freedom available for the
mean square error and hence the design cannot be used. If treatments are 10 or
more, than each row and each column will be larger in size so that rows and
columns may not be homogeneous, This may make the application of the
principle' of local control ineffective. Therefore,L.S. design of orders (5 x 5) to (9
x 9) are generallf used. - o . '

7. Factorial designs : Factorial designs are used in experifnents where
the effects of varying more'i;h‘an one factor are to be determined. They are
especially important in several economic and social phenomena where usually
a large number of factors affect a particular problem.

Factorial designs can be of two types : A

(1) simple factorial designs and

(11) complex-factorial designs.

(1) Simple f;aétorial designs : In case of simple factorial designs, we
consider the effects of varying two factors on the dependent variable, but when
an experiment is done with more than two factors, we use complex factorial
designs. Simple factorial design is also termed as a ‘two-factor-factorial design’,
whereas complex factorial design is known as ‘multi factor-factorial design.’
Simple factorial design may either be a 2 X 2 simple factorial design, or it may
be, say, 3 X 4 or 5 x 3 or the like type of simple factorial design. We illustrate
some simple factorial designs as under :

IMlustration 1 : (2 x 2 simple factorial design).
A 2 x 2 simple factorial design can.graphically be depicted as

2x2 simg;le factorial design

Experimental Variable
i

" (Control Variables - '.Tr'eatm_ent A Treatment B

Level 1 Cell 1 . Cell3
Level IT Cell 2 Cell 4

In this design the extraneous variable to be controlled by homogeneity is
called the control variable and the independent variable, which is
manipulated, is called the experimental variable. Then there are two
treatments of the experimental variable and two levels of the control variable.
As such there are four cells into which the sampleis divided. Each of the four
combinations would provide one treatment or experimental condition. Subjects
are assigned at random to each treatment in the same manner as in a
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randomized group design. The means for different cells may be obtained
alongwith the means for different rows and columns. Means of different cells
represent the mean scores for the dependent variable and the column ‘'means in
the given design are termed the main effect for treatments without taking into
account any differential effect that is due to the level of the control variable.
Similarly, the row means in the said design are termed the main effects for
levels without regard to treatment. Thus, through this design we can study the
main effects of treatments as well as the main effects of levels. An additional
merit of this design is that one can examine the interaction between
treatments and levels, through which one may say whether the treatment and
levels are independent of each other or they are not so. The following examples
make clear the interaction effect between treatments and levels. The data
obtained in case of two (2 X 2) simple factorial studies may be as given in Fig.

Study I Data
Training Row
Treatment| Treatment Mean
A B
Control Level I (Low) 15.5 23.3 19.4
(Intelligence) |Level IT (High) |  35.8 30.2 33.0
' Column Mean 25.6 26.7
Study Il Data
Training Row
Treatment | Treatment Mean
A B
Control Level I (Low) 10.4 20.6 15.5
(Intelligence) |1 oyel T1 (High) 30.6 40.4 35.5
Column Mean 20.5 30.5

All the above figures (the study I data and the study Il data) represent the
respective means. Graphically, these can be represented as shown in Fig.

Study I Study IT
60 r 60
£ 50 50
=i = A B
w - L
g Eg 40 40
23RS 30ry 30 F
g B B
=z 8 N I
oym 20 20
=g
& 10fA 10F
0le - o 0w *
(Low) (High) (Low) (High)
I Control level II I Control level I

(Intelligence) (Intelligence)
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The -graph relating to Study I indicates. that there is an interaction
between the treatment and the level which, in other words, means that the
treatment and the level are not independent of each other. The graph relating
to Study II shows that there is no interaction effect which means that
treatment and level in this study are relatively independent of each other.

The 2 x 2 design need not be restricted in the manner as explained above
i.e., having one experimental variable and one control variable, but it may also
be of the type having two experimental variables or two control variables. For
example; a college teacher compared the effect of the class sizé as well as the
introduction of the new instruction technique on the learning of research
methodology.

For this purpose, he conducted a study using a 2 % 2 simple factorial
design. His design in the graphic form would be as follows :

Experimental Variable I
(Class Size)

! }

Small Usual

Experimental Variable IT l: New

Usual

(Instruction technigue)

But if the teacher uses a design for comparing males and femadles and the
senior and junior students in the college as they relate to the knowledge of
research methodology, in that case we will have a 2 x 2 simple factorial design
wherein both the variables are control variables as no manipulation is involved
in respect of both the variables.

Illustration 2 : (4 X 3 simple factorial design).

The 4 X 3 simple factorial design will usually include four treatments of
the experimental variable and three levels of the control variable. Graphically
it may take the following form :

4 x 3 Simple Factorial Design

Constructing Research
Design

Control Experimental Variable
Variable | preatment | Treatment | Treatment | Treatment
A B C D
Level I Cell 1 Cell 4 Cell 7 Cell 10
Level 11 Cell 2 Cell 5 Cell 8 Cell 11
Level ITT Cell 3 Cell 6 Cell 9 Cell 12

This model of a simple factorial design includes four treatments viz., A, B,

C, and D of the experimental variable and three levels viz., 1, IT and III of the
control variable and has 12 different cells as shown above. This shows that a 2 x
2 simple factorial design can be generalised to any number of treatments and
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levels. Accordingly we can name it as such and such (- x ) design. In such a
design the means for the columns provide the researcher with an estimate of
the main effects for treatments and the means for rows provide an estimate of
the main effects for the levels. Such a design also enables the researcher to
determine the interaction between treatments and levels.

(i) Complex factorial designs : Experiments with more than two
factors at a time involve the use of complex factorial designs. A design which
considers three or more independent variables simultaneously is called a
complex factorial design. In case of three factors with one experimental
variable having two treatments and two control variables, each one of which
having two levels, the design used will be termed 2 x 2 X 2 complex factorial
design which will contain a total of eight cells as shown below in Fig. a pictorial
presentation is given of the design shown below. .

2 x 2 x 2 Complex Factorial Design

Experimental Variable
Treatment ' Treatment
A B .
Control Control Control Control
Variable | Variable | Variable | Variable
2 2 2 . 2
Level 1 Level 11 Level I Leve_i'I]l
Control Level I "Cell 1 Cell 3 Cell 5 Cell 7
Yariable Level Il | Cell2 Cell 4 Cell 6 Cell 8
Experimental Variable
\ Treatment Treatment
3 O A. . °B
6‘;%@ Level II
&
Level I

Level I | /

Control Variable I

Level II /

The dotted line cell in the diagram corresponds to Cell 1 of the above
stated 2 X 2 X 2 design and is for Treatment A, level I of the control variable 1,
and level I of the control variable 2. From this design it is possible to determine

the main effects for three variables i.e., one experimental and two control

\
70" Self-Instructional Material



variables. The researcher can also determine the interactions between each
possible pair of variables (such interactions are called ‘First Order
interactions’) and interaction between variable taken in triplets (such
interactions are called Second Order interactions). In case of a 2 X 2 x 2 design,
the further given first order interactions are possible :

Experimental variable with control variable 1 (or EV x CV 1);
Experimental variable with control variable 2 (or EV x CV 2);
Control variable 1 with control variable 2 (or CV1 x CV2);

Three will be one second order interaction as well in the given design (it is
between all the three variables i.e., EV x CV1 x CV2).

To determine the main effects for the experimental variable, the
researcher must necessarily compare the combined mean of data in cells 1, 2, 3
and 4 for Treatment A with the combined mean of data in cells 5, 6, 7 and 8 for
Treatment B. In this way the main effect for experimental
variable,independent of control variable 1 and variable 2, is obtained.
Similarly, the main effect for control variable 1, independent of experimental

variable and control variable 2, is obtained if we compare the combined mean of |

data in cells 1, 3, 5 and 7 with the combined mean of data in cells 2, 4, 6 and 8 of
our 2 X 2 x 2 factorial design. On similar lines, one can determine the main
effect: for the control variable 2 independent of experimental variable and
control variable 1, if the combined mean of data in cells 1, 2, 5 and 6 are
compared with the combined mean of data in cells 3, 4, 7 and 8.To obtain the
first order interaction, say, for EV x CV1 in the above stated design, the
researcher must necessarily ignore control variable 2 for which purpose he may
develop 2 X 2 design from the 2 X 2 X 2 design by combining the data of the
relevant cells of the latter design as shown in Fig.

Experimental Variable
Treatment Treatment
A B
Control Level I Cell 1,3 Cell 5, 7
Variable 1 Level II Cell 2, 4 Cell 6, 8

Similarly, the researcher can determine other first order interactions. The
analysis of the first order interaction, in the manner described above, is
essentially a sample factorial analysis as only two variables are considered at a
time and the remaining one is ignored. But the analysis of the second order
interaction would not ignore one of the three independent variables in case of a

2 X 2 X 2 design. The analysis would be termed as a complex factorial analysis.
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It may, however, be remembered that the complex factorial design need

.| not necessarily be of 2 X 2 X 2 type des1gn¢ but can be generahsed to any number

and combination of experimental and eontrol independent variables. Of course,
the greater the number of independent variables included in a complex
factorial design, the higher the order of the interaction analysis possible. But

| the over all task goes on becoming more and more camplicated with. the

inclusion of more and more independent variables in our design.

Factorial designs are used mainly because of the two advantages.
(i) They provide equivalent accuracy (as happens in the case of experimenfs
with only one factor) with less labour and as such are a source of econbmy.
Using factorial designs, we can determine the main éffects of two (in simple
factorial ‘design) or more (1n case of complex faétorial design) factors (or
variables) in one single experlment (iiy They permit varions other compansons
of interest. For example, they give information abput such effects which cannot
be obtained by treating one single factor at a time. The determination of
interaction effects is possible in case of factorial designs.

Characteristics of Experimental Research

Variables

Experimental researc}ll contains depend.ent, independent and extraneous
variables. The dependent variables are the variables being treated or
manipulated and are sometimes called the subject of the research.

The independent variables are the experimental treatment being exerted

on the dependent variables. Extraneous variable§, on the dther hand, are other
factors affecting the experiment that may also contribute to the change.

Setting

The setting is where the experiment is carried out. Many experiments are
carried out in the laboratory, where control can be exerted on the extraneous
variables, thereby eliminating them.

Other experiments are carried out in a less controllable setting. The
choice of setting used in research depends on the nature of the experiment
being carried out. |

Muiti variable
Experimental research may include multiple independent variables, e.g.,
time, skills, test scores, etc.
Uses of Experimental Research Design
Experimental research design can be majorly used in physical sciences,
social sciences, education, and psychology. It is used to make predictions and

draw conclusions on a subject matter,
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Some uses of experimental research design are highlighted below.

Medicine

Experimental reséarch is uséd to provide the proper treatment for
diseases. In most cases, rather than directly using patients as the research
subject, researchers take a sample of the bacteria from the patient’s body and
are treated ith the developed antibacterial.

The changes observed during this period are recorded and evaluated to
determine its effectiveness. This process can be carried out using different
experimental research methods,

Education

Asides from science subjects like Chemistry and Physics which involves
teaching students how to perform experimental research, it can also be used in
improving the standard of an academic institution. This includes testing
students’ knowledge on different topics, coming up with better teaching
methods, and the implementation of other programs. that will aid student
learning.

Human Behavijor

Social scientists are the ones who mostly use experimental research to
test human behaviour. For example, consider 2 people randomly chosen to be

the subject of the social interaction research where one person is placed in a |

room without human interaction for 1 year.

The other person is placed in a room with a few other people, enjoying
human interaction. There will be a difference in their behaviour at the end of
the experiment.

UWUX

During the product development phase, one of the major aims of the
product team is to create a great user experience with the product. Therefore,
before launching the final product design, potential are brought in to interact
with the product. ’

For example, when ﬁhding it difficult to choose how to position a button or
feature on the app interface, a random sample of product testers are allowed to
test the 2 samples and how the button positioning influehces the user
interaction is recorded.

Disadvantages of Experimental Research

1. Itishighly prone to human error due to its dependency on variable control

which may not be properly implemented. These errors could eliminate the’

validity of the experiment and the research being conducted.

Constructing Research
Design
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6.
7.
8.
Differences between Experimental and Non-Experimental Research
1.

Exerting control ,of extraneous variables may create untealistic
situations. Eliminating real-life variables will result in inaccurate
conclusions. This may also result in researchers controlling the variables
tor suit his or her personal preferences.

. It is 3 time-consuming process. So much time is spent on testing

dependent variables and waiting for the effect of the manipulation of
dependent variables to manifest.

It is expensive.

It is very risky and may have ethical complications that cannot be
ignored. This is common in medical research, where failed trials may
lead to a patient’s death or a deteriorating health condition.
Experimental research results are not deseriptive.

Response bias can also be supplied by the subject of the conversation.

Human responses in experimental research can be difficult to measure.

In experimental research, the researchef can control and manipulate the
environment of the research, including the predictor variable which can
be changed. On the other hand, non-experimental research cannot be
controlled or manipulated by the Lresearcher at will.

- This is because it takes place in a real-life setting, where extraneous

variables cannot be eliminated. Therefore, it is more difficult to conclude
non-experimental studies, even though they are much more flexible and
allow for a greater range of study fields.

The relationship between cause and effect cannot be established in
non-experimental research, while it can be established in experimental
research. This may be because many extraneous variables also influence
the changes in the research subject, making it difficult to point at a
particular variable as the cause of a particular change

Independent variables are not introduced, withdrawn, or manipulated in
non-experimental designs, but the same may not be said about

experimental research.

Summary

Research Design Construction

The research design is a framework for planning your research and
answering your research questions. Creating a research design means making
decisions about :

1. The type of data you need

2. The location and timescale of the research



3. The participants and sources Constructing Research
Design
4. The variables and hypotheses (if relevant)
5. The methods for collecting and analyzing data
The research design sets the parameters of your project: it determines
exactly what will and will not be included. It also defines the criteria by which
you will evaluate your results and draw your conclusions. The reliability and
validity of your study depends on how you collect, measure,analyze,. and '
interpret your data. A strong research design is crucial to a successful research _
proposal, scientific paper, or dissertation. \
Table of contents
1. Consider your priorities and practicalities
2. Determine the type of data you need
3. Decide how you will collect the data
4. Decide how you will analyze the data
5. Write your research proposal
Step 1 . \
Consider your priorities and practicalities. For most research problems,
there is not just one possible research design, but a range of possibilities to
choose from. The choices you make depend on your priorities in the research,
and often involve some trade-offs-a research design that is strong in one area
might be weaker in another. : -
A qualitative case study is good for gaining in-depth understanding of a
specific context, but it does not allow youAto generalize to a wider population.
Alaboratory experiment allows you to investigate causes and effects with
high internal validity, but it might not accurately represent how things work in
the real world (external validity). As well as scientific considerations, you also
need to think practically when designing your research.
1. How much time do you have to collect data and write up the research?
2. Will you be able to gain access to the data you need (e.g., by travelling to a
specific location or contacting specific people)?
3. Do you have the necessary research skiIIJs (e.g., statistical analysis or
interview techniques)?
4. If you realize it is not practically feasible to do the kind of research needed
to answer your research questions, you will have to refine your questions
further
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Step 2 : Determine the type of data you need

You probably already have an idea of the type of research you need to do

based on your problem statement and research questions. There are two main

choices that you need to start with.

Primary vs. Secondary Data

Primary Data

Secondary Data

You will directly collect original data
{e.g., through surveys, interviews, or
experiments) and them analyze it.

This makes your research more
original, but it requires more time and
effort, and relies on participants being
available and accessible.

else already collected (e.g., in national
statistics, official records archives,
publications, and previous studies).

This saves time and can expand the
scope of your research, but it means
you don’t have control over the content
or reliability of the data.

You will analyze data that someonel

Qualitative vs. Quantitative Data

Qualitative Data

Quantitative Data

subjective experiences, interpreting
meanings, and understanding
concepts, you will need to do
qualitative research.

Qualitative research designs tend to
be more flexible, allowing you to

process.

If your objectives involve describing|If your objectives involve measuring
finding frequencies or|

variables,
correlations, and testing hypotheses,
you will need to do quantitative
research.

Qualitative research designs tend to
be more fixed, with variables and

adjust your approach based on what|methods determined in advance of
you find throughout the research|data collection.

Note that these pairs are not mutually exclusive choices : You can create a
research design that combines primary and secondary data and uses mixed
methods (both qualitative and quantitative).

Step 3 : Decide how you will collect the data

Once you know what kind of data you need, you need to decide how, where
and when you will collect it. This means you need to determine your research
methods - the specific tools, procedures,materials and techniques you will use.
You also need to specify what criteria you'll use to select participants or
sources, and how you will recruit or access them.,

Research Methods
Method What do consider

Surveys How many respondents to you need and what sampling
method will you use (e.g., simple random or stratified

sampling)?
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Method What do consider

How will you distribute the survey (e.g., in person, by post,
online)? '

How will you design the questionnaire (e.g., open or closed
questions)?

Interviews How will you select participants? _
Where and when will the interviews take place?

Will the interviews be structured, semi-structured or
unstructured?

Experiments Will you conduct the experiment in a laboratory setting or
in the field?

How will you measure and control the variables?

How will you design the experiment (e.g.,
between-subjects, within-subjects, randomized,
double-blind)?

Secondary data |Where will you get your sources from (e.g., online or a
‘|physical archive)?

What criteria will you use to select sources {e.g., date

range, content)?

Step 4 : Decide how you will analyze the data

To answer your research questions, you will have to analyze the data you
collected, The final step in designing the research is to consider your data
analysis methods.

Quantitative data analysis

To analyse numerical data, you will probably use statistical methods.
These generally require applications such as Excel, SPSS or SAS. Statistical
methods can be used to analyse averages, frequencies, patterns, and
correlations between variables. When creating your research design, you
should clearly define your variables and formulate hypotheses about the
relations between them. Then you can choose appropriate statistical methods
o test these hypotheses,

Qualitative data analysis

Analysing words or images is often a more flexible process that involves
he researcher’s subjective judgements. You might focus on identifying and
ategorizing key themes, interpreting patterns and narratives, or

inderstanding social context and meaning. When creating your research’

lesign, you should consider what approach you will take to analysing the-data.
'he main themes and categories might only emerge after you have collected the
lata, but you need to decide what you want to achieve in the analysis. For

Constructing Research
' Design
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example, do you simply want to describe participants’ perceptions and',__
experiences, or will you a‘nalyze the meaning of their responses in relatlon toa
social context? Will your analysis focus only on what is said or alSO on how it is
said?

Step 5 : Write your research proposal

The research design is an important com;;onent of yolr dissertation or
thesis proposal. It describes exactly what you plan to do ax_id how you plan to do
it, showing your supervisor that your project is both practically feasible and
capable of answering your research questions. In a proposal, the steps of jrour
research that have yet to be completed should be written in the future tense.
The research design or methodology section of your completed paper, on the
other hand, describes the research steps in tﬁe past tense.

QUESTIONNARIES

-

] Multlple Choice Questions
1. Which of the following should not be a criterion for a good research
project? -
(a) Demonstrates the abilities of the researcher
() Is dependent on the completion of other projects
(c) Demonstrates the integration of different fields of knowledge
(d) Develops the skills of the researcher

2, Which form of reasoning is the process of drawing a specific conclusion
from a.set of premises? -

(a) Objective reasoning
(b) Positivistic reasoning
(©) ‘Indﬂctive reasoning
(d) Deductive reasoning

3. Research that seeks to examine the findings of a study by using the same
de31gn but a different sample is which of the following?

(a} An exploratory study
(b) A replication study
(c) An empirical study
(d) Hypothesis testing -
4.. A researcher designs an experiment to test how variables interact to
influence job-seeking behaviours. The main purpose of the study was :-
(a) Description '
(b) Brediction
(c) Exploration
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. 10.

11.

(d) Explanation
Cyber bullying at work is a growing threat to employee-job satisfaction.

‘Researchers want to find out why people do this and how they feel about it.
- The primary purpose of the study is’;

(a) Description
(b) Prediction
(¢) Exploration
(d) Explanation

. . A theory:
(a) Is an aécumulated. body of knowledge

(b) Includes inconsequential ideas

(¢) Is independent of research methodology

(d) Should be viewed uncritically

Which research method is a bottom-up approach to research?

(a) Deductive method )

(b) Explanatory method

(¢) Inductive method

(d) Exploratory method

How much confidence should you place in a single research study?

(a) You should trust research findings after different researchers have
replicated the findings

(b) You should completely trust-a single research study -
(¢) Neither (a) nor (b)
(d) Both (a) and (b)

. A qualitative research problem statement :

(a) Specifies the research methods to be utilized

(b) Specifies a research hypothesis

(c) Expresses a relationship between variables

(d) Conveys a sense of emerging design

Which of the following is a good research question?

(a) To produce a report on student job searching behaviours

(b) To identify the relationship between self-efficacy and student job
searching behaviours

(c) Students with higher levels of self-efficacy will demonstrate more
active job searching behaviours

(d) ‘Do students with high levels of self-efficacy demonstrate more active
job searching behaviours?

A review of the literature prior to formulating research questions allows
the researcher to :

(a) Provide an up-to-date understandmg of the subject, its significance,
and structure

(b) Guide the development of research guestions
(c) Present the kinds of research methodologies used in prewous studies

(d) All of the above

Constructing Research
Design
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12,

13.

14.

15.

16.

17.

18.

19.

Sometimes a comprehensive review of the literature prior to data
collection is-not recommended by :

(a) Ethnomethodology

(b) Grounded theory

(¢) Symbolic interactionism

(d) Feminist theory

Research hypotheses are :

(a) Formulated prior to a review of the literature

(b) Statements of predicted relationships between variables

(c) (b) but not (a)

(d) Both (a) and (b) .

In qualitative research, sampling that involves selecting diverse cases is
referred to as :

(a) Typical-case sampling

(b) Critical-case sampling

{c) Intensity sampling

(d) Maximum variation sampling -

In a qualitative research proposal you would not expect to see a ........ .
(a) Research question

(b) Research aim

(c) Hypothesis

(d) Operational definition

Which of the following statement is not true?

(a) A research proposal is a document that presents a plan for a project

(b)A research proposal shows that the researcher is capable of
successfully conducting the proposed research project

(c) A research proposal is an unorganized and unplanned project

(d)A research proposal is just like a research report and written before
the research project

After identifying the important variables and establishing the logical
reasoning in theoretical framework, the next step in the research process
1S e, .

(a) To conduct surveys

(b) To generate the hypothesis

(c) To focus group discussions

(d) To use experiments in an investigation

The fundamental characteristic of the scientific method is ............ .
(a) Theories

(b) Empiricism

(c) Replication

(d) Evaluating data

According to Goodstein’s (2000) “evolved theory of science,” which of the
following is not a characteristic of scientific inquiry?




20.

21.

22

23.

24.

25.

.. Good research proposals will always ....... .

(&) " Scientists make observations that are accurately reported to other
scientists and the public so others can replicate the methods and
obtain the same results.

(b) Science flourishes when there is an open system for the exchange of
ideas in which supporters and those who disagree with an idea can
report their research and it can be evaluated by others.

(¢) Research studies must be reviewed by peers before they become a part
of the scientific literature.

(d) Scientists search for observations that support ideas popular to others
and viewed by other scientists as publishable.

The main advantage of producing a written research proposal is ........

(@) Informs all interested parties

(b) Helps with credibility

(¢) Helps the institution

(d) Helps keep people employed

The one which will always appear in a research proposal is .

(a) Business objective

(b) Research objective

(©) Marketing objective

(d) Creative objective

(a) Consider all possible research that had previously been done on the
topic

(b) Provide respondent names and addresses
() Focus on the Harvard style

(d) Focus on addressing the research objectives

The proposal’s literature review is important because :
(a) It is expected by the university

(b) The tutor insists upon it

(¢) It looks authoritative

(d) It shows that you are knowledgeable about the literature that relates
to your research topic

The proposal section which intended to describe the purpose with a full
statement of the research question is .

(a) Literature review

(b) References

(c) Introduction

(d) Proposed Method

Which of the following statement is not true?

(a) A research proposal is a document that presents a plan fora project

(b) A research proposal shows that the researcher is capable of
successfully conducting the proposed research project

(c) A research proposal is an unorganized and unplanned project

(d) A research proposal is just like a research report and written before
the research project

Constructing Research
Design
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217.

28.

29,

The statement of purpose in a research study should .........
(a) Identify the design of the study

(b) Identify the intent or objective of the study

(c) Specify the type of people to be used in the study"

(d) Describe the study

The research participants are descmbed 1n detailin .......... section of the
research plan. : A

(a) Introduction

(b) Method

(c) Data analysis

(d) Discussion

The Method section of the research plan typically specifies ..
(a) The research participants

(b) The apparatus, instruments, and materials for the research study

(c) The planned research procedures
(d) all of the above.

The word Research’ means :

(a) A lab experiment

(b) A report.

(c) A systematic enquiry

(d) A procedure

m Short Answers Type Questions

Can all causal research hypotheses be studied? Why or why not?

For each of the situation mentioned below, state whether the research
should be exploratory, descriptive or causal and why :

(a)To find out the relationship between promotlon and sales.

(bYTo find out the consumer reaction regardlng use of new detergents
which are notes economical

(¢) To identify the target market demographics, for a shopping mall.

(d)Estimate the sales potential for ready-to-eat food in the northeaster
parts of India.

In your analysis, what are the advantages and disadvantages of panel
data?

What do you see as the reason behind Latin Square Design testing only
one variable?

Do you see any benefit of factorial design over that of before-after design?

“Support your answer with,reasons.

Is it necessary for the researcher to mention about the bibliographies and
appendices? Why/why not?

Illustrate advantages of experience survey by the help of examples.




8.
9.

10.

11.
12.
13.
14.
15.
16.
17,
18.

19.

20.
21.
22.
23.
24.
25.
|
-1.

o

R - JE IS

10.
11.

Why is an exploratory research used in the initial stages of research?
Which type of research would you use to generate new product ideas and
why? | X

Which type of research study would you use to determme the

characteristics of market?

Describe survey research design.
Explain randomized factoria] block design.
Explam the quasi- experlmental ‘research design.

Explain factor analySIS

Differentiate between qhfntitative and quantitative research.

Describe the various research steps.

‘State the importance of tools of displaying results.

Give-'a detailed gccount of survey reséarch' design.

Explain the various types of experiments.

Explain j:he various types of research.

Define quéstionnaire and its characteristies of a standard questionnaire.
Explain in detail the casé study method.

State the importance of operational definition of variables.

ii}'xﬁlaiﬁ internet survey and its limitations.

What is laboratorir experimenﬁ? Give a‘dvantages and disadvantages.
Long Answers Type Questions | ) |

Explain the .experjiment,al designsh with principles and functions.
What is the scaling? Explai.n pgycho-physi'cal scaling methods.

Write a various research steps in detail to writing the research report as

per APA style.

Descrlbe the types of survey- research demgns

_Explam the randomlzed block factorial des1gned with examples

Descnbe the types of quas1-exper1menta1 designs.
What is factor ana’lysus” Expladin its dlfferent methods.

What is APA style of research wrxtmg‘? Explain research proposal in APA
style. 7 o a

What a}'e experimental design a_nd its importance? Explain types of
experimental aesigns. -

E’xﬁlain in.detail various factorial designs.

What is quasi-experiﬁental design? Explain types of quasi-_éxperimental
designs.

Constructing Research
Design
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12,

13.

14.

Explain between group design with special reference to two groups
design an drandomized groups design.

Define qualitative research design and write in detail the qualitative
analysis of data.

What is research design? Discuss advantages and disadvantages of
factorial design.

84 Self-Instructional Material

15. Describe the basic prineiples and functions of experimental design.
16. What is data? Explain the different methods of data collection.
17. Write in detail the characteristics and types of quasi-experimental
_designs.
18. What is multi variate analysis? Explain in detail multi variate
techniques.
Answers
2 Multiple Choice Questions
1. (b) 2.(d 3.(b) 4@ 5.( 6.(a) 7.(c) 8.(a)
9. (d) 10.(d) 11.(d) 12.(b) 13.(c) 14.(d) 15.(c) 16.(c)
17. (b) 18.(b) 19.(d) 20.{(a) 21.(b) 22.(d) 23.(c) -24.(c)
25. (c) 26.(b) 27.(b) 28.(d) 29.(c)




CHAPTER
RESEARCH PROCESS

Objectives

This chapter introduce you to the research process. This chapter will help
you to explain how to formulate a research problem or research topic.

1. To prepare bibliography for background reading
To make a review of literature

To define aims and objectives

2

3

4. To develop hypothesis

5. To decide the scope and limitations of research
6

To adopt appropriate research methodology

Introduction

In the previous chapter we studied how to construct appropriate research
design. This chapter will formulate the research design. The chapter will help
to make background preparation of research. It will help to make bibliography
for background reading and literature review. It will help to make aims and
objectives and hypothesis of research study. It will also help to set the scope
and limitations of research.

Formulating the Research Problem/Research Topic

Once the general topic or problem has been identified, this should then be
stated as a clear research problem that is, taken from just a statement about a
problematic situation to a clearly defined researchable problem that identifies
the issues you are trying to address.

Itis not always easy to formulate the research problem simply and clearly.
In some areas of scientific research, the investigator might spend years
exploring, thinking, and researching before they are clear about what research
questions they are seeking to answer. Many topics may prove too wide-rangihg
to provide a researchable problem. Choosing to study, for instance a social issue
such as child poverty, does not in itself provide a researchable problem. The
problem is too wide-ranging for one researcher to address. Time and resources
would make this unfeasible and the results from such a study would
consequently lack depth and focus. '

]

Research Process
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Statement of Researc_h,Proplefrl :

An adequate statement of the research problem is one of'the most
important parts of the research. Different researchers are likely to generate a

variety of researchable problems from the same situation since there'are many

research issues that can arise out of a general problem situation.
Your research will be able to pursue only one in depth

For a problem statement to be effective in the planmng of applied research
it should have the following characteristics (Andrew and H1ldebrand 1982)

" 1. The problem reflects felt needs _
2. The problem is non-hypothetical, i.e., it must be" based on fsctual
evidence

3. It should suggest, mamngful and testable hypotheses - to avmd
answers that are of little or no use to the glleviation of the problem

4. The problems should be relevant and manageable '

5. Formulating the research problém allows you to make clear both to
yourself and the reader, what the purpose of your research 1is.
Subsequent elaboration of method should be oriented to prowdmg :
information to address ‘that problem ’l‘he problem statement is

. therefore a very important device for keepmg you on track with your
research. Tt is also one meansby which your research will be gvaluated
. does the research address the prohlem as stated. ‘

What is a good research question?

It is important to start your thinking about the dissertation with a
question rather than simply a topic heading. The question sets out what you
hope to learn about the topic. This question, together with your approach, will
guide and structu:ce the choice of data to be collected and analysedl )

~Some researeh questions focus your attention onto the’ relat1onsh1p of
partlcular theones and concepts ‘how does gender relate to career choices of
members of different religions? Some research questions aim to open an area
to let possible new theories emerge: ‘what is going on here? is the most basic
research question in exploratory research. For an undergraduate dissertation,
your, question needs-to be more targeted than either of these. '

Creating a research question is a task. Good research questions are
formed -and worked‘on, and are 'rarely simply found. You start with what
interests you, and you refine it until it is workable. There is no recipe for the
perfect research question, but there are bad research questions. The following
guidelines highlight some of the features of good questions : -

1. Relevant:
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2. Manageable in terms of research and in terms o-f your own academic Research Process
abilities.

Substantial and with original dimensions.
Congistent with the requirements of the assessment.

Clear and simple.

e ;o W

Interesting

Relevant ‘

The question will be of academic and intellectual interest to people in the
field you have chosen to study. The question arises from issues raised in the
literature or in practice.

You should be able to establish a clear purpose for your research in
relation to the chosen field. For example, are you filling a gap in knowledge,
analysing academic assumptions or professional practice, monitoring a
development in practice, comparing different approaches or testing theories
within a specific population?

Manageable

You need to be realistic about the scope and scale of the project. The
question you ask must be within your ability to tackle. For example, are you
able to access people, statistics, or documents from which to collect the data you |
need to address the question fully? Are you able to relate the concepts of your §
research question to the observations, phenomena, indicators or variables you
can access? Can this data be accessed within the limited time and resources you
have available to you?

Sometimes a research question appears feasible, but when you start your
fieldwork or library study, it proves otherwise. In this situation, it is important
to write up the problems honestly and to reflect on what has been learnt. It may
be possible, with your supervisor, to develop a contingency plan to anticipate |

possible problems of access.

Substantial and (within reason) original : The question should not
simply copy questions asked in other final year modules, or modules previoﬁsly
undertaken. It shows your own imagination and your ability to construct and
develop research issues. And it needs to give sufficient scope to develop into a
dissertation.

Consistent with the requirements of the assessment : The question

must allow you the scope to satisfy the learning outcomes of the course.

For example, you can choose to conduct a theoretical study, one that does
not contain analysis of empirical data. In this case, it will be necessary for you-
to think carefully before making such a choice. You would be required to give an
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account of your methodology, to explain why thearetical analysis was the most
appropriate way of addressing the question and how you have gone about usmg
theoretical models to produce new insights about the subject.

Clear and simple : The complexity of a question can frequently hide
unclear thoughts and lead to a confused research process. A very elaborate
research question, or a question which is not differentiated into different parts,
may hide concepts that are contradictory or not relevant. This needs to be clear
and thought-through, but it is one of the hardest parts of your work.

Equally, you may want to begin with your literature review and data
collection and you may feel tempted to ‘make do’ with a broad and vague
research question for the moment. However, a muddled question is likely to
generate muddled data and equally muddled analysis. .

If you create a clear and simple research question, you may find that it
becomes more complex as you think about the situation you are studying and

-undertake the literature review. Having one key question with several

sub-components will guide your research here.

‘Interesting : This is essential. The question needs to intrigue you and
maintain your interest throughout the project. There are two traps to avoid :

1. Some questions are convenient : The best you can come up with
when you are asked to state a question on a form, maybe - or perhaps the
questlon fits in with your units so you decide it will suffice. '

2. Some questions are fads : They arise out of a part1cu1ar set of
personal circumstances, for example a job application. Once the circumstances
change you can lose enthusiasm for the topic and it becomes very tedious.

Make sure that you have a real, grounded interest in your research
question, and that you can explore this and back it up by academic and

intellectual debate. It is your interest that will motivate you to keep workmg
and to produce a good dissertation.

Moving into action

1. Make sure you note, either on computer or on index cards, anything
you read that is relevant to your study. Can you map out the
contemporary debates and critiques in the area? Are there any recent
legal or policy changes of significance? What are the main practice
issues to consider?

2. Where (i.e., in what settings) does the work you are interested in take
place? What access do you have to 1t? Will there be ethical issues? How
might you be able to negotiate access? What obstacles are there? While
1t is early days to be specific about you data collection, it is important
to know that you are on a course which will vield data, rather than a
series of negative responses. '
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3. What sort of time scales are you going to need to do the sort of research
you are planning? How much time have you got? Are your plans
unrealistic?

4. Having thought about these things, try narrowmg down your ideas
again to the sort of research you can do.

5. Make a list of the skills and knowledge you bring to the research task.
Do you like interviewing? Will you- be able to have the interviews
transcribed? Are you keen to do surveys? Remember that you will need
to have a reasonable sample to undertaken meaningful quantitative
analysis.

6. Are there sources of secondary data that you could access?

7.. Are there possibilities for documentary analysis?

Necé'ssary Conditions for Formulating a Research Problem

We may now list some of the conditions that experience has proved to be
conducive to formulation of significant research problems :

1. Systematic Immersion in the Subject matter through first hand
observation : The researcher must immerse him/her selfin the subject matter
area with I which he/ she wishes to pose specific problem. This exercise helps a
- great deal in suggesting to the researcher the specific questions that may be
posed for the study to answer. This prbcess is known as pilot survey,
preliminary survey or exploratory study.

2. Study of Relevant Literature on the Subject : This would help the
researcher to know if there are certain gaps in the theories (his/her research
will then be to bridge this gap) or whether the prevailing theories applicable to
the problem are in consistent with theoretical expectations and so on. This is
also an aspect of exploration.

3. Discussions with persons having rich practical experience in
the field of study : This is often known as an experience survey, which again
is an exercise at exploration. These people help in sharpening the focus of
attention on specific aspects with in the field.

Sources-of Research Problem
The research problem may be selected from the following sources :
theory of one’s own interest
daily problen;s
technological changes

un explored areas

A

discussions with other people
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A research may select a problem for investigation from a given theory in'
which he has considerable interest. In such situations the researcher must
have thorough knowledge of that theory and should be sufficiently inquisitive

to explore some unexplained aspects or assumptions of that theory.

Research problem can also be selected on the basis of daily experience of a
researcher. Everyday problems constantly present something new and worthy
of investigation and it depends on the worthy of investigation and it depends on
the sharpness of the researcher intellect to knit his daily experiences in to a
research problem.

Technological changes in a fast changing society are constantly brought
forth new problems and new opportunities for research. What is the impact of a
changed technology on the existing socio-economic set up, always interests the
researcher and tempts him to undertake such studies as are revealing
regarding the impact of new technology on the existing system.

Research problems can be both abstract and of applied interest. These
may also be selected from those areas which have not been explored so far.
Such area may be theoretical or empirical in nature.

Sometimes the researcher while discussing the interest with some other
people may come across a problem that can be researched by the investigator.
The problem may relate to any source as discussed above. In the same way
reading assignments in text books, special assignments, research reports and
term papers may also suggest some additional areas of needed research.

Many research articles suggest some additional areas of needed research.
Many research articles suggest problem for further investigation that may
prove fruitful.

Criteria of a Good Research Problem

Factors to be taken in to account in the choice of research problem are both
external and personal. External criteria involve such issues as newness and
significance for the area, availability of data and method and administrative
and institutional cooperation personal criteria include such consideration as |
interest, training, cost and time. The following are move detailed list of criteria
for the choice of research problem :

1. Novelty : It should be sufficiently original so that it does not involvé
objectionable duplication. Ignorance of prior studies may lead a student to
spend time a problem already investigated. The study should also employ the
most recent data. Although orrginality is an important consideration, there is
also a constant need for verification of the findings of the previous
investigations, using newer and better devices and procedures. There is also a
need for the testing of former findings under changed conditions.
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2. Interesting : The problem should be interesting for the mvestlgator
hlmself If he 1s not interested in to, he will be able to face and overcome the
" obstacles whlch come at every step in research. His 1nterest should be purely
iﬁtéllectual and should not be there only for a reward, material benefit,
advancement in position, increased authority, étc.

3. Importance If it is not worthwhilé, if adds to neither knowledge nor
lead to ar}y improvements in the current practices, it would be in vain set up as
a discipline and to previous research findings in any way.

4. Immediate Application : The investigator should ask himself
question, will my research help in solving an urgent problem
Feasibility or Amenability

The suitability of the problem for a particular research  worker is the
matter of its feas1b111ty The investigator should be able to carry it to a

successful conclusion, He should possess the required competence, knowledgev

and understanding. He should be skilful enough to develop, administer, and
interpret the necessary data gathering devices and procedures ete.

Feasibility issue of research includes the following :
1. Availability of data

2. Availability of cooperation

3. Availability of guidance

4. Avatlability of other facilitates

5. Experience and creativity

6

Coverage and confidence

Comrﬁon Errors in Formulating Research Problem
1. - Naming a Broad Filed
2. To choose the broad area of study instead of specific p;oblem makes no
justification,
3. Narrowing or Loéalizing a Topic
4. The problem should not be narrowed to such an extent that it becomes
too small and insignificant from regearch point or view.

Preparing Bibliography for Background Reading

Overview : The Importance of Background Information

After choosing a topic, you will need to locate introductory sources that
give basic background information about the subject. Finding background
ihformation at the beginning of your research is especially important if you are
unfamiliar with the subject area, or not sure from what angle to approach your
topic. Some of the information that a background search can provide includes:
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Broad overview of the subject

Definitions of the topic

Introduction to key issues

Names of people who are authorities in the subject field

Major dates and events

o o A N o

Keywords and subject-specific vocabulary terms that can be used for
database searches

7. Bibliographies that lead to additional resources

Encyclopedias

Encyclopedias are important sources to consider when initially
researching a topic. General encyclopedias provide basic information on a wide
range of subjects in an easily readable and understandable format.

If you are certain about what subject area you want to choose your topic
from, you might want to use a specialized or subject encyclopedia instead.
Subject encyclopedias limit their scope to one particular field of study, offering
more detailed information about the subject.

General Encyclopedias provide information about nearly every topic.
Using an encyclopedia is an effective way to quickly get a broad overview of a
subject. Some encyclopedias will -provide more in-depth information than
others, however any general encyclopedia is a good source to consult for
bhackground information of your chosen subject area. Most encyclopedias
provide the following :

1. Main concepts
Titles of important books written about topic

Names of authors who have written about topic

Keywords and subject terms related to topic

g, P

Lists of related articles or additional resources
6. Gale Virtual Reference Desk

Gale Virtual Reference Desk

This online encyclopedia is a vast online library giving instant access to
the most authoritative and up-to-date scholarship across the arts, humanities,
social seciences, and sciences. It is one of the largest academic reference
collections online.

Subject-Specific Encyclopedias are important background sources for
information. Unlike general encyclopedias which cover a wide range of topics,
subject-speciﬁé: encyclopedias focus their information in one particular subject
area. Some features of subject-specific encyclopedias include :
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1. Detailed articles written by experts within a field
2. * Extensive and comprehensive ’bibliograph;les of important resources
3. Wikipedia '
From Wikipedia’s own page, “the free encyclopedia that anyone can edit”.
This includes the 10-year-old down the street so reading the entry and treating
it as fact is not the best thing to do. Instead use the References or Further
Readings at the end of an entry to verify the information preésented in the
Wikipedia entry.
Periodicals

Periodicals (also known as serials) are publications printed “periodically”,
either daily, weekly, monthly, quarterly, or on an annual basis. Journals,
magazines, and newspapers are different types of periodicals. Examples of
periodicals include the following :

1. Newspapers : New York Times

2. Popular Magazines : Time or Vogue

3. Scholarly Journals/Peer-Reviewed : Journal of Advertising Research

4. Trade Publications ;: Consumer Marketing '

Because of their up-to-date information, articles from newspapers, .and
popular and general interest pe}:"iodical publications make great resources for
choosing topics. However, scholarly or peer-reviewed journals, because they
often require specialized knowledge or vocabulary, should not be used for
selecting topics and instead used later in the research process when you have
established a better understanding of your topie.

You may search in the following ways :

1. Keyword search example : journal and advertising

2. Title search example : American marketing journal -
3. Title search example : New York times
4,

Subject heading search example : advertising-periodicals

Frequently Used Databases for Newspapers

Newspapers are good sources for up-to-date as well as historical
information about events and issues. Databases such as :

1. InfoTrac Newsstand
2. Factiva

are excellent sources for locating newspaper articles from leading newspapers
such as the New York Times and the Wall Street Journal.

Browsing Current Print Periodical Collections

It is also a good idea to browse current print periodical collections to see

what the UB Libraries own, and to stay up-to-date in your subject area.

™
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Current periodicals in the Humanities, Social Sciences, Sciences and
Engineering are located in the current periodicals area, on the third floor of
Lockwood Library. The periodicals are placed in an alphabetical order by title.

Internet

Using search interfaces like Google can lead you to an ocean of good"and
bad information. Being critical of everything you see on the Internet is crucial
when getting background information for an academic writing assignment.
Professors often prohibit students from citing Internet sites on a research
paper so be careful that you understand what is acceptable and unacceptable to
quote. However, there are places on the Internet that will give you references
that you may want to track down through your library.

Wikipedia '

(http://www.wikipedia.org/)

From Wikipedia’s own page, “the free encyclopedia that anyone can edit”.
This includes the 10-year-old kid down the street so reading the entry and
treating it as fact is not the best thing to do. Instead use the References or
Further Readin‘gs at the end of an entry to verify the information presented in
the Wikipedia entry. ‘

Google Books
(http://books.google.com/)

Enter your search terms in Google books and digitized holdings of some of
the world’s greatest academic libraries will appear. Google collaborated with
some of the finest research libraries in the world to digitize items found in the
“public domain”. They also provide access to chapters within contemporary
books. This might give you just enough background information to get your
paper started without coming in to the library to borrow a book.

Google Scholar
(http://scholar.google.com/)

Here you are ﬁﬂding scholarly research, but from a limited number of
journals. Once you put in your search terms you can get a good overview of a
topic by limiting to time period on the left. Tip : Select “Settings” from the main
page then “Library Links” (on the left). Once there enter University at Buffalo
and select the university. This then allows you to find the article through your
library by clicking the “Find it @ UB” link.

Searching for sources
1. Identify important concepts in your topic.

2. Once you have articulated your topic, try to pick out important -

concepts or keywords which you can use when you search for articles.
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e.g., How will global warming affect developing countries? Research Process

Identify the subject area.

4. For the global warming and deveIOpiﬁg countries topic there are a
couple subject areas to consider when trying to choose a database or
index. The issue of global warming could be described as
environmental or scientific. The fact that the issue of developing
countries is also a factor means that the subject area also involves
international issues.

5. Consider how recent or historical your search is.

6. Since global warming is a recent concern, findirg the most current,
articles would be useful.

7. Choose the appropriate’ article database or index.

8. Look at the Online Journals and Databases and match the subject
areas of your topic with the subject areas of the different article
databases that are available for you to search,

e.g., For the Global Warming topic, you can look at the Life Sciences &
Medicine database subject arca and see that' there is an
Environmental Sciences and-Pollution Mé‘magemen_t database that
deals with environmental issues. By looking at the Social Sciences,
Business, & Education database subject area, you can also see that the
PAIS Archive (Public Affairs Information Service) database might
- have articles dealing with developing countries. Searching both of
these databases for articles relating to your topic would be a good place

to start your research.
9. Run the search.

10. Think about the important concepts and subject area of your topic.
Choose keywords that you can use to search the databases.

e.g., In the topic “How will global warming affect developing
countries?” the important concepts are global warming and developing
countries. One way to make sure that your search for articles is
effective is to think of synonyms or additional words to describe your
topic.

Global warming : greenhouse effect, climate change

Developing countries : developing nations, underdeveloped countries,
third world

Most article databases allow you to build your searches by combining
similar concepts with the word OR. This will result in a broader search.
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”

e.g., global warming OR greenhouse effect OR climate change will find any
article that has any-of the three concepts in it. You can combine dissimilar
concepts to create a focused search. .

e.g., The search “global warming AND developing countries” will ﬁﬁd any
article that has both concepts in it. For example, the search “(global warming
OR greenhouse effect) AND developmg countries” will find any article that has .
either global warming or greenhouse effect as terms and the term deve10pmg _

countries.

Evaluate your results

1. Look at the number of article citations you were able to refrieve. if you
retrieved more articles than you expected and they don’t seem to be
relevant to your topic, you may need to add another concept or
keyword to your search statement in order to narrow your search. If
you retrieved fewer articles than you expected, perhaps your search
statement was too narrow. You might want to take some keywords out
of your search statement to create a broader search which will retrieve

more articles.

2. Look at the abstract or subject headings of the article citations you
have retrieved to determine 1f they are relevant to your research.

3. If you want more 1nformat1on about how to search article databases,
workshops are offered every semester.

Review of Literature

The literature review provides you, the sfu_dent, with the foundation you
need to intensively explore a topic. It is .an overview and evaluation of the
writings in a specific area of interest. You will find literature reviews 1h maTny
types of writing - annual reviews by commercial publishers, scholarly journal
articles, and theses and dissertations to name a few. The ultimate purpose of
the literature review is to bring together and analyze significant writings on a
topic. For the student in the process of writing a thesis or dissertation, the
purpose of the literature review is to show your intellectual grasp of a topic¢ by

.| sharing the knowledge that exists in your area of interest and evaluating this

knowledge. It will help you identify important theorists, research groups and
writing in your area of interest as well as the vocabulary, methods, history, and
key variables used in the field of study.

The Literature Review:

One of the most important early steps in a research project is the
conducting of the literature review. A literature review is designed to identify

related research, to set the current research project within a conceptual and
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theoretical context. When looked at that way, there is almost no topic that is so
new or unique that we can’t locate relevant and informative related research.

Some tips about conducting the literature review. First, concentrate your
efforts on the scientific literature. Try to determine what the most credible
research journals are in your topical area and start with those. Put the greatest
emphasis on research journals that use a blind review system. In a blind
review, authors submit potential articles to a journal editor who solicits several
reviewers who agree to give a critical review of the paper. The paper is sent to
these reviewers with no identification of the author so that there will be no
personal bias (éither for or against the author). Based on the reviewers’
recommendations, the editor can accept the article, reject it, or recommend that

the author revise and resubmit it. Articles in journals with blind review

processes can be expected to have a fairly high level of credibility. Second, do '

the review early in the research process. You are likely to learn a lot in the
literature review that will help you in making the tradeoffs you'll need to face.
After all, previous researchers also had to face trade-off decisions. ‘

What should you look for in the literature review? First, you might be able
to find a study that is quite similar to the one you are thinking of doing. Since

all credible research studies have to review the literature themselves,'you can

check their literature review to get a quick-start on your own. Second, prior
research will help assure that you include all of the major relevant constructs
in jour study. You may find that other similar studies routinely look at an
outcome that you might not have included. If you did your study without that
construct, it would not be judged }:redibig if it ignored a major construct. Third,
the literature review will help you to find and select appropriate measurement
instruments. You will readily see what measurement instruments researchers
use themselves in contexts similar to yours. Finally, the literature review will
help you to anticipate common problems in your research context. You can use

the prior experiences of others to avoid common traps and pitfalls.

As part of the planning process you should have done a literature review,
which is a survey of important articles, books and other sources pertaining to
your research topic. Now, for the second main section of your research report

you need to write a summary of the main studies and research related to your |

topic. This review of the professional literature relevant to your research
question will help to contextualize, or frame, your research. It will also give

readers the necessary background to understand your research.

Evaluating other studies : In a review of the literature, you do not
merely summarize the research findings that others have reported. You must
also evaluate and comment on each study’s worth and validity. You may find
that some published research is not valid. If it also runs counter to your-
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‘| hypothesis, you may want to critique it in your review. Don’t just ignore it. Tell

how your research will be better/overcome the flaws. Doing this can strengthen
the rationale for conducting your research.

Selecting the studies to include in the review : You do not need to
report on every published study in the area of your research topic. Choosethose
studies which are most relevant and most important. )

Organizing the review: After you have decided which studies to review,
you must decide how to order them. In making your selection, keep your
research question in mind. It should be your most important guide in
determining what other studies are relevant. Many people simple create a list
of one-paragraph summaries in chronological order. This is not always the
most effective way to organize your review. You should consider other ways,
such as :

1. By topic
2. Problem — solution
3. Cause— effect

Another approach is to organize your review by argument and counter
argument. For example : You may write about those studies that disagree with
your hypothesis, and then discuss those that agree with it. Yet another way to
organize the studies in your review is to group them according to a particular

| variable, such as age'level of the subjects (child studies, adult studies,-etc.) or

research method (case studies, experiments, etc.).

The end of the review : The purpose of your review of the literature was
to set the stage for your own research. Therefore, you should conclude the
review with a statement of your hypothesis, or focused research question.
When this is done, you are ready to proceed with part three of your research
report, in which you explain the methods you used. '

The Literature Review as a Process

The first step in the process of reviewing the literature is to identify a
useful set of materials to explore: Where should you begin? There are two ways
to approach the identification of appropriate materials.

You can use the “citation pearl searching” approach. In this process, you
begin with an article of particular interest in the topic you are exploring. This
could be a reading from a class, a mention in' a textbook or something you have
found searching the library catalog or databases. Loqk at the references found
in that work and begin to build a body of literature that is relevant for your
topic. Using citation tracking tools like the Web of Science or Scop us you
should be able to amass a number of writings related to the original work
including articles cited by the original author and articles that cite the original
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author. Once you have digested these articles, go back to the databases and
catalogs and see if you can find more material by searching the names of the
authors you have collected, or search using the vocabulary you have developed.

The second way to approach your information gathering phase is the
standard hierarchical search. Here you might begin with an essay in an
encyclopedia and explore the references found at the end of the essay. Again,
taking the terms and authors you find there explore your topic using a variety
of catalogs and databases. There are literally hundreds of resources you can
use to explore your topic including journal articles, Books, government
documents, statistical databases, newspapers, archives, and more. There are
also hahdbooks, dictionaries, and annual reviews that will provide you with

additional sources for your work whichever method you choose for your search,

Conducting a Literature Review
Evaluating the credibility of sources is one of the most difficult aspects,
- especially with the ease of finding information on the internet.

The only rea] way to evaluate is through experience, but there are a few
tricks for evaluating information quickly, yet accurately.

There is such a thing as ‘too much information,” and Google does not
distinguish or judge the quality of results, only how search engine friendly a
paper is. This is why it is still good practice to begin research in an academic
library. Any journals found there can be regarded as safe and credible.

The next stage is to use the internet, and this is where the difficulties
start. It is very difficult to judge the credibility of an online paper. The main
thing is to structure the internet research as if it were on paper. Bookmark
papers, which may be relevant, in one folder and make another subfolder for a
‘shortlist. ' .

The easiest way is to scan the work, using the abstract and introduction as
guides. This helps to eliminate the non-relevant work and also some of the

lower quality research.

If it sets off alarm bells, there may be something wrong, and the paper is
probably of a low quality. Be very careful not to fall into the trap of rejecting
research just because it conflicts with your hypothesis. Failure to do this will
completely invalidate the literature review and potentiélly undérmine the
research project. Any research that may be relevant should be moved to the
shortlist folder.

The next stage is to critically evaluate the paper and decide if the research
is sufficient quality. Think about it this way: The temptation is to try to include

as many sources as possible, because it i§ easy to fall into the trap of thinking

Research Process
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Research Methodology that a long bibliography equates to a good paper. A smaller number of quality

sources is far preferable than a long list of itrelevance.

Check into the credentials of any source upon which you rely heavily for
the literature review. The reputation of the University or organization is a
factor, as is the experience of the researcher. If their name keeps cropping up,
and they have written many papers, the source is usually QK.

Look for agreements. Good research should have been replicated by other
independent researchers, with similar results, showing that the information is
usually fairly safe to use,

If the process is proving to be difficult, and in some fields, like medicine
and environmental research, there is a lot of poor science, do not be afraid to
ask a supervisor for a few tips. They should know some good and reputable
sources to look at. It may be a little extra work for them, but there will be even
more work if they have to tear apart a review because it is built upon shaky
evidence. : -

Conducting a good literature review is a, matter of experience, and even
the best scientists have fallen into the trap of using poor evidence. Thisis not a
problem, and is part of the scientific process; if a research program is well -
constructed, it will not affect the results.

Defining Aims and Objectives

Aims and Objectives

Itis often useful to consider your research questionsin terms of aim(s) and

abjectives.

The dim of the work, i.e., the overall purpose of the study, should be clearly
and concisely defined.

Aims :

1. Arebroad statements of desired outcomes, or the general intentions of
tﬁe research, which ‘paint a picture’ of your reéeafch project

2. Emphasize whalt 1s to be accomplished (not how it is to be accomplished)

3. Address the long-term project outcomes, i.e., they should reflect the
" aspirations and expectations of the research topic.

Once aims have been established, the next task is to formulate the
objectives. Generally, a project should have no more than two or three aims
statements, while it may include a number of objectives consistent with them.

Objectives are subsidiary to aims :

1. Are the steps you are going to take to answer your research questions
or a specific list'of tasks needed to accomplish the goalsof the project

2. Emphasize how aims are to be accomplished
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Must be highly focused and feasible

Address the more immediate project outcomes
Make accurate use of concepts

Must be sensible and precisely described

Should read as an ‘individual’ statement to convey your intentions

Here is an example of a project aim and subsidiary objectives :

Aim : To critically assess the collection and disposal operations for bulky

household waste in order to identify factors, which contribute to performance

and technical efficiency.

Objectives :

1.

To critically assess bulky waste operations by local authorities,
mcluding  volumes/ types -<of materials arising and current
disposal/recovery routes. '

To classify and evaluate the operation of furniture recovery s‘éhemes
nationally.

To make recommendations to improve the operational effectiveness of,

and to maximise recovery opportunities of bulky waste collection.

Aims and Objectives should :

1.
2.

0 e

9.

Be concise and brief.

Be interrelated; the aim is what you want to achieve, and the objective
describes how you are going to achieve that aim.

Be realistic about what you can accomplish in the duration of the
project and the other commitments you have.

Provide you and your supervisor(s) with indicatars of how you intend to.
Approach the literature and theoretical issues related to your project.
Access your chosen subjects, respondents, units, geods or services.

Develop a sampling frame and strategy or a rationale for their
selection. '

Develop a strategy and design for data collection and analysis.

Deal with ethical and practical prdblems in your research.

Aims and Objectives should not :

1.

2
3.
4

Be too vague, ambitious or broad in scope.
Just repeat each other in different terms.
Just be a list of things related to your research topic.

Contradict your methods i.e;, they should not imply methodological
goals or standards of measurement, proof or generalis ability of
findings that the methods cannot sustain.

Research Process
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At the conclusion of your project you will need to assess whether or not
you have met your objecﬁ:ives and if not, why not. However, you may
not always meet your aims in full, since your research may reveal that
your questions were inappropriate, that there are intervening
variables you could not account for or that the circumstances of the
study have changed, etc. Whatever the case, Szour conclusion will still
have to reﬂect on how well the research design, which was guided by
your objectives has contributed to addressing your aims.

What is the difference between an aim and an objective in an

academic context?
Aim: ,
| 1. An intention or aspiration; what you hope to achieve .
2. Aims are statements of intent, written in broad terms. _
3. Aims set out what you hope to achieve at the end of the project.
Objectives :
1. Agoalorasteponthe wayto méeting the aim; how you will achieve it.
2. Objectives use specific statements which define measurable outcomes. .
For example : what steps will you take to achieve the desired outcome?
Objectives should be SM.A.R.T. : '
Specifie : be precise about what you are going to do
Measureable : you will know when you have reached your goal

Achievable : Don’t attempt too much. A less ambitious but completed
objective is better than an over-ambitious one that you cannot possible achieve.

Realistic : do you have the necessary resources to achieve the objective?
For example: time, money, skills, etc. '

Time constrained : determine when each stage needs to be completed. Is
there time in your schedule to allow for unexpected delays?

Remember : Use strong positive statements which use strong verbs.

Avoid weaker verbs.

Strong verbs : collect, construct, classify, develop, devise, measure,
produce, revise, select, synthesize.

Weak verbs : appreciate, consider, enquire, learn, know, understand, be

aware of, appreciate, listen, perceive.
How many aims or objectives should there be?
1. There are no fixed number of aims or objectives.

9. Some tutors are happy with one clear strong aim, whilst others like to

see a main aim supported by at least two subsidiary aims.
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3. You will be required to produce sufficient objectives to be able to
measure progress towards meeting the aim/s.

Remember : Aims describe what you want to achieve. Objectives describe
how you are going to achieve those aims. e.g.,

Aim : To investigate the relationship between tectonic-plate movement
and the gravitational effect of the alignment of the major planets.

Objectives :

1. Data sets will be extracted from the known historical record of
tectonic-plate movement.

2. Data sets will be extracted from astronomical tables detailing the
various alignments of the major planets covering the same period as

data from the geclogical record.

3. The data from both sets will be synthesized to establish if correlation
points exist between major geological events and -planetary
alignments. -

How many aims or objectives should there be?

There is no fixed number of objectives but you will be required to produce
sufficient objectives to be able to measure progress towards meeting the aim/s.

To review : Aims describe what you want to achieve, and objectives
describe how you are going to achisve those aims.

Developing Hypothesis

Hypothesis _

The derivation of a suitable hypothesis goes hand in hand with the
selection of a research problem. Hypothesis is a statement temporarily
accepted as true in the light of what is, at the time, known about the
phenomenon, and it is employed as a basis for action in the search of new truth.
A hypothesis is a tentative assumption drawn from knowledge and theory
which is used as a guide in the investigation of other facts and theories that are
yet unknown. It is a guide, supposition or tentative inference as to the existence
of some fact condition or relationship relative to some phenomenon which
serves to explain such facts as ready are know to exist in a given area of
research and to guide the search for new truth. A hypothesis is a tentative
supposition or provisional guess which seems to explain the situation under
observation. A hypothesis states what we are looking for. A hypothesis looks
forward. It is a proposition which can be put to a test to determine its validity.

importance of Hypothesis

1.. It provides direction to research. It defines what is relevant and what
is irrelevant. Thus it prevents the review or irrelevant literature and

the collection useless or excess data.

Research Process
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7.
8.

. It sensitizes the investigator tg certdin aspects of situations which are

relevant from the stand point of the problem_ in hand. It spells the

_difference between precision and haphazardness, between fruitful and

fruitless research.

It is a guide to thinking process and the process of discovery. It is the
investigators eye a sort of guldlng light in the world of darkness.

1t focuses research without it research Would be like a random and
aimless wandering. '

- It places clear and specific goals before us. Theee_,clear and specific’

goals provide the investigator with a basis for selecting samples and
research procedures to meet these goals.

Characterlstlcs of a Usahle Hypothes:s

The criteria for judging the usability of the hypothesm are none else than
those that help the hypothesis perform their des1gnated functions vis-a-vis
research and the growth of knowledge. Hence, a good useable hypothesis is the
one which satisfies many of the following criteria :

1,

2.

3.

A hypothesis should bé empirically testable.
A good hypothesis in agreement with the observed facts.

A good hypothesis does not conflict with any law of nature which is
known to be true

A good hypothesm is expert.

5. It should be so designed that its test will provide an answer fo original

problems which forms primary purpose of the investigation. '

It must be stated in final form early in the experiment before any

attempt at verification is made.
The hypothesis must be conceptually clear.
The hypothesm must be specific

Advisedly, the hypothesis should be related to a body of theory or some
theoretical orientation.

Difficulties in the Formulation of Hypothesis
1.

Lack of knowledge and clarity of the theoretical frame work of the area
in which the investigator chooses to work.

. Lack of ability to make use of the theoretical frame work logically.

3. Lack of acquaintance with available research techniques. This result

in failure of phrasing the hypothesis preperly.

Vagueness of the statement



5. Often, one of the trickiest parts of designing and writing up any
research pai_:)er is how to write a hypothesis.
6. The entire e;iperime'ﬁt_ and research revolves around the research
_hypothésis (H 1-) and’ %he null hypothesis (Hg), so making a mistake
‘ __heré C(')I-lld‘ ruin the wholé design. .
h 7. ‘Needle'ss ﬁo say,"it can all'be & Tittle i-ﬁtilﬂidating, and many students
‘ find this to be the most difficult stage of the scientific method.

8. -In fact, it is not as difficult as 1t looks, and if you have followed the ‘

steps of the scientific process and found an area of research and

potential research-problem, then you may already have a few ideas.
9. It is just about making sure that you are asking the right questions
and wording your hypothesis statements correggly. '
' The Three-Step Process .
Often, it is still quite difficult to isolate a testable hypothesis aftér all of

the research and study.,The best way is to adopt a three-step hypothesis; this |

will help you to narrow things down, and is the most fool proof guide to how to
write a hypothesis. . _
Step"one is to think of a general hypothests, including everytfling that'you
have observed and reviewed during the information gathering stage of any
research design. This stage is often called developing the research problem.

How to Write a Hypothesis?

A worker on a fish-farm notices that his trout seem to have more fish lice

in the summer, when the water levels are low, and wants to find out why. His.

tesearch leads him to believe that the amount of oxygen is the reason - fish that
are oxygen stressed tend to be more susceptible to disease and parasites.

He proposes a general hypothesis. _
“Water levels affect the amount of lice suffered by rainbow trout.”

This is a good general hypothesis, but it gives no guide to how to design the
research or experiment. The hypothesis must be refined to give a ljttle

direction.
“Rainbow trout suffer more lice when-water levels are low.”

- . Now there is some direétiorfallity; but the hypothesis is not really testable,
so the final stage is to design an experiment around which research can be
designed, a testable hypothesis.

“Rainbow trout suffer more lice in low water conditions because
" there is less oxygen in the water.”

FResearch Process
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This is a testable hypothesis - he has established varjables, and by
measuring the amount of oxygen in the water, eliminating other controlled
variables, such as temperature, he can see if thereis a correlation against the

number of lice on the fish.

This is an example of how a gradual focusing of research helps to define

-| how to write a hypothesis.

What to Do with the Hypothesis?

Once you have your hypothesis, the next stage is to design the experiment,
allowing a statistical analysis of data, and allowing you to test your hypothesis.

The statistical analysis will allow you to reject either the null or the
alternative hypothesis. If the alternative is rejected, then you need to go back
and refine the initial hypothesis or design a completely new research program.

This is part of the scientific process, striving for greater accuracy and
developing ever more refined hypotheses.

Deciding the Scope and Limitations

The limitations of the study are those characteristics of design or
methodology that impacted or influenced the interpretation of the findings
from your research. They are the constraints on generalizability, applications
to practice, and/or utility of findings that are the result of the ways in which you

| initially chose to design the study and/or the method used to establish internal

and external validity.

Importance of Scope and Limitations

Always acknowledge a study’s limitations. It is far better for you to
identify and acknowledge your study’s limitations than to have them pointed
out by your professor and be graded down because you appear to have ignored
them.

Keep in mind that acknowledgement of a study’s limitations is an
opportunity to make suggestions for further research. If you do connect your
study’s limitations to suggestions for further research, be sure to explain the
ways in which these unanswered questions may become more focused because
of your study.

Acknowledgement of a study’s limitations also provides you with an
opportunity to demonstrate that you have thought critically about the research
problem, understood the relevant literature published about it, and correctly
assessed the methods chosen for studying the problem. A key objective of the
research process is not only discovering new knowledge but to also confront

assumptions and explore what we don’t know.
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Claiming limitations is a subjective process because you must evaluate Resear Ch_ Process

the impact of those limitations. Don’t just list key weaknesses and the
magnitude of a study’s limitations. To do so diminishes the validity of your
research because it leaves the reader wondering whether, or in what ways, -
limitation(s) in your study may have impacted the results and conclusions.
Limitations require a critical, overall appraisal and interpretation of their
impact. You should answer the question: do these problems with errors,
methods, validity, etc., eventually matter and, if so, to what extent?

Descriptions of Possible Limitations

All studies have limitations. However, it is important that you restrict

your discussion ‘to limitations related to the research problem under

-investigation. For example, if a meta-analysis of existing literature is not a

stated purpose of your research, it should not be discussed as a }limitation. Do

not apologize for not addressing issues that you did not promise to investigate
in the introduction of your paper.

Here are examples of limitations related to methodology and the research
process you may need to describe and to discuss how they possibly impacted
your results. Descriptions of limitations should be stated in the past tense
because they were discovered after you completed your research.

Possible Methodological Limitations

Sample size : The number of the units of analysis you use in your study is
dictated by the type of research probler you are investigating. Note that, if
your sample size is too small, it will be difficult to find significant relationships
from the data, as statistical tests normally require a larger sample size to
ensure a representative distribution of the population and to be considered |
representative of groups of people to whom results will be generalized or
transferred. Note that sample size is less relevant in qualitative research.

Lack of available and/or reliable data : A lack of data or of reliable
data will likely require you to limit the scope of your analysis, the size of your
sample, or it can be a significant obstacle in finding a trend and a meaningful
relationship. You need to not only describe these limitations but to offer
reasons why you believe data is missing or is unreliable. However, don’t just
throw up your hands in frustration; use this as an opportunity to describe the

need for future research.

Lack of prior research studies on the topic : Citing prior research
studies forms the basis of your literature review and helps lay a foundation for
understanding the research problem you are investigating. Depending on the
currency or scope of your research topic, there may be little, if any, prior

research on your topic. Before assuming this to be true, consult with a ‘,
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Research Methodology librarian. In cases when a librarian has confirmed that there is a lack of prior

research, you may be required to develop an entirely new research typology [for
example, using an exploratory rather than an explanatory research design].
Note again that this limitation can serve as an important opportunity to
describe the need for further research.

Measure used to collect the data : Sometimes it is the case that, after
completing your interpretation of the findings, you discover that the way in
which you gathered data inhibited your ability to conduct a thorough analysis
of the results. For example, you regret not including a specific question in a
| 'survey that, in retrospecf, could have helped address a particular issue that
emerged later in the study. Acknowledge the deficiency by stating a need for
future researchers to revise the specific method for-gathering data.

Self-reported data : Whether you are relyirig on pre-existing data or you
are conducting a qualitative research study and gathering the data yourself,
self-reported data is limited by the fact that it rarely can be independently
verified. In other words, you have to take what people say, whether in
interviews, -focus groups, or on questionnaires, at face value. However,
self-reported data can contain several potential sources of bias that you should
be alert to and note as limitations. These biases become apparent if they are
incongruent with data from other sources. These are :

(1) Selective memory [remembering or not remembering experiences or
events that occurred at some point in the past]; |

(2) Telescoping [recalling events that occurred at one time as if they
occurred at another timej;

(3) Attribution [the act of attributing positive events and outcomes to .
one’s own agency but attributing negative events and outcomes to
external forces]; and,

(4) Exaggeration [the act of representing outcomes or embellishing events
'as more significant than is actually suggested from other data].

Possible Limitations of the Researcher

Access : If your study depends on having access to people, organizations,
or documents and, for whatever reason, access is denied or limited in some way,

the reasons for this need to be described.

Longitudinal effects : The time available to investigate a research
problem and to measure change or stability over time is pretty much
constrained by the due date of your assignment. Be sure to choose.a problem
that does not require an excessive amount of time to complete the literature
review, apply the methodology, and gather and interpret the results. If you’re
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unsure whether you can complete your research within the confines of the
assignment’s due date, talk to your professor. :

Cultural and other type of bias : We all have biases; whether we are
conscience of them or not. Bias is when a person, place, or thing is viewed or
shown in a consistently inaccurate way. Bias is usually negative, though one
can have a positive bias as well, especially if that bias reflects your reliance on
research that only support for your hypothesis. When proof-reading your
paper, be especially critical in reviewing how you have stated a problem,
selected the data to be studied, what may have been omitted, the manner in
which you have ordered events, pecple, or places, how you have chosen to
represent a person, place, or thing, to name a phenomenon, or to use possible
words with a positive or neg‘ative connotation. '

Note : If you detect bias in prior research, it must be acknowledged and
you should explain what measures were taken to avoid perpetuating that bias.

Fluency in a language : If your research focuses on measuring the
perceived value of after-school tutoring among Mexican-American ESL
[English as a Second Language] students, for example, and you are not fluent
-in Spanish, you are limited in being able to.read and interpret Spanish
language research studies on the topic. This deficiency should be
acknowledged.

Structure and Writing Style

Information about the limitations of your study are generally placed
either at the beginning of the discussion section of your paper so the reader
knows and understands the limitations before reading the rest of your analysis
of the findings, or, the limitations are outlined at the conclusion of the
discussion section as an acknowledgement of the need for further study.
Statements about a study’s limitations should not be buried in the body
[middle] of the discussion section unless a limitation is specific to something
covered in that part of the paper. If this is the case, though, the limitation
should be reiterated at the conclusion of the section.

If you determine that your study is seriously flawed due to important
limitations, such as, an inability to acquire critical data, consider reframing it
as a pilot study intended to lay the groundwork for a more complete research
study in the future. Be sure, though, to specifically explain the ways that these
flaws can be successfully overcome in a new study.

But, do not use this as an excuse tjor not developing a thorough research
paper. Review the tab in this guide for developing a research topic. If serious
limitations exist, it generally indicates a likelihood that your research problem

1s too narrowly defined or that the issue or event under study is tqb recent and,
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thus, very little research has been written about it. If serious limitations do
emerge, consult with your professor about possible ways to overcome them or
how to reframe your study.

When discussing the limitations of your research, be sure to:

1. Describe each limitatibn in detailed but concise terms;

2. Explain why each limitation exists;

3. Provide the reasons why each limitation could not be overcome using

the method(s) chosen to acquire or gather the data [cite to other
studies that had similar problems when possible];

4. Assess the impact of each limitation in relation to the overall findings

and conclusions of your study; and,

5. If appropriate, describe how these limitations could point to the need
for further research.

Remember that the method you chose may be the source of a significant
limitation that has emerged during your interpretation of the results [for
example, you didn’t interview a group of people that you later wish you had]. If
this is the case, don’t panic. Acknowledge it, and explain -how applying a
different or more robust methodology might address the research problem
moare effectively in a future study. A ﬁnderlying goal of scholarly research 1s not
only to show what works, but to demonstrate what doesn’t work or what needs
further clarification.

Adopting Appropriate Research Methodology
Adopting Qualitative and Quantitative Research Methods

Introduction _

Baker (200?;) describes methodology as the critical evaluation of
alternative resedtch strategies' and methods. Methodology is a combination of
techniques used td énquire into specific situation.

Methodology is the analysis of, and the rationale for, the particular
method or methods used in a given study, and in that type of study in general
(Jankowicz, 2000).

Research approaches

The extent to which the theory is clear at the beginning of the research is
important in the design of the research project. The researcher can use the
deductive approach and/or the inductive approach.
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Deductive approach

. In this approach, a theory and hypothesis is developed and a research
strategy is desighe‘d to test the hypothesis. The theory allows examining the
specific outcome of the inquiry, which will tend to confirm the theory or indicate
modifications.

Inductive approach

In this approach, first the data is collected and theory is developed from
the result of the data analysed. The result of this analysis would be the
formulation of a theory. This approach is concerned with the context in which
the events are taking place. Therefore, the study of a small sample of subjects
might be more appropriate than a large number as with the deductive
approach.

Followers of the inductive approach would criticise the deductive
approach because of its tendency to construct a methodology that is not flexible
and that does not allow alternative explanations of what is going on. On the
other hand, the deductive approach emphasises scientific principles, moving
from theory to data, the need to explain underlying relationships between
variables, collection of quantitative data, the application of controls to ensure
validity of data, the working of concepts to ensure clarity of definition, a highly
structured-approach, researcher independence of what is being researched and
the necessity to select samples of sufficient size in order to generalise
conclusions.

The inductive approach also emphasises gaining an understanding of the
meanings humans attach to events, a close understanding of the research
context, the collection of qualitative data, a more flexible structure that allows
room for changes as the research progresses, a realisation that the researcher
is part of the research process and less concern with the need to generalise.

This approach to research also gives room for alternative theories to be
put forth. Deductive research can be quicker to complete. However, time must
be devoted to setting up the study prior to data collection and analysis. On the
other hand, inductive research can be more prolonged. While the deductive
approach to research can be a-lower risk strategy, inductive research poses the
risk that no useful data patterns and theory may emerge.

Research Design

Research design is about organising research activity, including the
collection of data, in ways that are most likely to achieve the research aim. A
research design needs to consider the extent to which you should collect data
from a research population.

Research Process
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Vogt (1993) defines research design as the science of plénning procedures
for conducting studies so as to get the most valid findings. Research design is
an overall plan for refating the conceptual research problem to relevant and

.practicable émpirical research which provides a plan or a framework for data
.| collection and its analysis.

Adopting Qualitative and Quantitative Research Methods

Research method is that section of research report that describes the
research methods used in conducting the résearch. Research’ method is a
systematic and orderly approach taken towards the collection and analysis of
data so that infermation can be obtained from data. The quantitative approach
is collecting and analysing of numerical data and applying statistical test,
while quantitative approach is more subjective in nature and involves
examining and reflecting on perceptions in order to gain an understanding of
social and human activities.

Qualitative approach is the nature and content of what is said
while quantitative approach determines the number of who said it.
Quantitative methods are usually regarded as more robust, leading to
actionable results and recommendations, whereas qualitative methods are
seen as lacking in rigour, resulting in indecisive outcomes. Van Maanen (1983)
defines qualitative techniques as an array of interpretative techniques which
seek to describe, decode, translate and otherwise come to terms with the

.| meaning, not the frequency, of certain more or less naturally occurring

phenomena in the social world. Collis and Hussey (2003) argue that
quantitative approach to data collection provides relative ease and speed with
which research can be conducted. Ghuari and Granhaug (2005) describe
qualitative method of data analysis as the interactive way where collected data

are analysed initiating new question and further data collection.

Qualitative research is thus common in social and behavioural sciences
and among practitioners who want to understand human behaviour and
functions.

Since this research has to do with social sciences, it makes qualitative
analysis relevant to the research. The rationale of using quantitative methods
for this study was in order to obtain the opinion of the management, staff and
students rather than seek only statistical data which can eliminate the human
aspect and only seek to measure a predetermined variable (Black, 2003).

The quantitative data analysis gives the research more direction, and
viable to readers by numeric interpretation of responses to the quéstionhaires
given out, dpart from this using quantitative method of analysing is rational.-
The quantitative data analysis has been used in the research by quantifying
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responses from the management,. staff and students of the organisation via
questionnaires

Questionnaires

Questionnaire is a list of carefully structured questions, chosen after

considerable testing, with a view to eliciting reliable responses from chosen |

sample. The aim of a questionnaire is to find oyt what a selected group of
participants do, think or feel (Collin and Hussey, 2003). Questionnaires are
used to collect data by asking the sample/particiﬁants torespond to exactly the
same sef of questions.

The questionnaire- method will facilitate this research due to time
constraint on the part of both the researcher and the respondents. To justify
this, other methods used iﬁ.collecting primary data are semi structured and in
depth interviéws. I ' '

The questions-in the questionnaire will be a combination of Yes/No

-questions, questions that will give .the respondent an option to add
comments/justification further to his/her answer. Openguestions are also used
to allow the respondents free to express his/her view, so that it helps in critical
—aria_lysis. ' '

Interviews

Interviews are a method of collecting data in which selected participants

are asked questions in order to find out what they think or feel. Interviews |

make it easier to gather the necessary information and opinions, maybe face to
face,voice to vaice or screen to screen; conducted with individuals or group of
individuals (Hussey and Hussey, 1997). For the purpose of this research,
conducting interviews, a qualitative method of data collection is used.

According to Saunders et al. (2003) interviéws are categorised as follows :

Structured interviews
1. Semi-structured interviews
2. Un-structured interviews

Structured interviews are based on a pre-determined set of questions that
are asked by the interviewer in a particular order with no room for flexibility,
There is no much room for interaction between the interviewer and the
interviewee. A semi-structured interview also involves a pre-aetermined set of
questions, but gives the interviewer scope to change the order of questions
asked, query certain areas of interest based on the answers given. However,
unstructured interviews are informal. This method of interviewing allows the

interviewer to ask any questions without being bound to a pre- determined set
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of questions. It looks more like a casual chat which allows the interviewer to
talk about the issues pertaining to the research (Saunders et al., 2003).

The interviewer conducted semi-structured interviews, as it is more

flexible and helpful in this research.

Interviews Procedure

Prior to the interview, each respondent will be met personally to provide
him or her with details about the topic, time and details about the topic. All the
respondents were issued a consent form, which mentioned that participation
will be voluntary, without coercion and they could withdraw from the study at
anytime. Interviews will be physically constructed in the organisation rooms,

with prior permission.

Samples and Procedures

Jankowicz (2000) describes sampling as a deliberate choice of a number of-
people, the sample who are to provide data from which you will draw
conclusions about some larger group, the population whom this represents.
Sample is a subset of a populatian, while populationis a body or any collection
of items under consideration (Collis and Hussey, 2003). Ghauri, et al. 1995
defines sampling as saving work, examining the sample instead of whole
population.

Sampling saves time; this is evident when you have tight
deadlines.Occasionslly, to save time, surveys collect data from the entire
population but analyse only a sample of the data collected. For reasons of
economy this procedure has sometimes been adopted for hard-to-code
questions, such as occupation and industry, in the United Kingdom 1991
census. Data were collected from the total population for all questions but, for
the hard-to-code questions, only 10 per cent were entered into the computer
and subsequently analysed, although it should be noted that, for the 2001 -
census, advances in automated and computer assisted coding seftware meant
all these were coded (Teague, 2000).

Many researchers, for example Henry (1990), argue that using sampling
makes possible a higher accuracy than a census. The smaller number of cases
for which the data is collected means that more time can be spent designing
and piloting the means of collecting these data. Collecting data.from fewer
cases also means that the collected information will be more detailed. For the
purpose of this research, the sampling method has been used because it is
practically impossible to reach the entire population due to time constraints on
the parf of the researcher: |
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Sampling Techniques

Sampling techniques are a range of methods that enable the researcher-to
reduce the amount of data ta be collected by considering only data from a
subgroup rather than_poésible cases or element (Saunders, et al. 2003).

"Two typés SVR of sampling techniques are identified as follows :
1. Probability or Representative sampling
2. Non-probability or Judgmeht;al sarhpling (Saunders, et al. 2003).

Probability sampling is the selection of elements based on random
sample procedure that gives 4 known and non-zero chance of being selected,
thereby minimizing selection. It involves taking large samples considered to be
representative of target population from which they are drawn (Saunders, et
al. 2003).

In non-probability sampling, the probability of each case being
selected from the total population is unknown. Non-probability sampling is
more frequently used for case study research. In this sampling the researcher
uses subjective methods such as personal experience, convenience, and expert
judgemept to select elements in the sample (Saunders, et al. 2003).

Designing a research protocol .

Use of case study approach, regearch questionnaires to sample views and
opinions about the project topic, subjective selection of sample based on the
researcher’s judgement, disregarding response questionnaires, which were
incomplete. '

What if I want to find out about social trends, or the measurable

effects of particular policies?

You will problably want to use large data sets and undertake quantitative

data analysis, and you will be adopting a realist approach to the topic|,
studied.Quantitative dissertations are likely to be nearer to the lower end of |

the range of approved lengths for the dissertation (e.g., if the length is to be
5,000-8,000 words, dissertations based on quantitative analysis are likely to be
closer to 5,000 wordé in length). They will also include tables and figures giving
your important findings. Remember that all tables must be carefully titled and
labelled and that sources of your data must be acknowledged.

What if I want to record people’s views on an issue, and give them
a ‘voice’? '

You will probably want to use in-depth qualitative data, and you may wish
to adopt a realist, a phenomenologist, or a constructionist approach to the topic.

Qualitative dissertations will include descriptive material, usually
extracts from interviews, conversations, doc;uinents or field notes, and are

therefore likely to be nearer to the upper limit of your word range (e.g., 8,000
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words). The types of method suitable for a dissertation could include content
analysis, a small scale ethnographic study, small scale in-depth qualitative
interviewing.

‘ Whether you choose qualitative or quantitative analysis will depend on
several.thiﬁgs :

1. Your p}eferred philosophical approach (realist, phe_nomeno_logist OF

constructionist)..

2. Your skills and abilities with methods of data collection (if needed)
and analysis.

3. The topic or issue you are interested in. How you frame your research

question.
Can I combine qualitative and quantitative methods?

There are many ways in which qualitative and quantitative data and |
analysis can be combined. Here are two examples. '

You may be interested in doing an analysis that is primarily quantitative,
looking at social trends, or policy implications. However, you also want to
introduce a ‘human touch’ by conducting one or several interviews asking what
these trends mean to people or how particular individuals experience events.
After doing your quantitative analysis, you should include a chapter or section
on the qualitative data you have collected. In your discussion ¢f findings, you
can use the qualitative data te help you understand the patterns in the
quantitative analysis.

You may be interested in doing an evaluative case study of a process or
policy.You will have a particular focus - a ‘case’ that you are looking at. You will
triangulate methods i.e., collect data in several different ways, and seme of
thesé data may be quantitative. You will analyse each type of data and describe
this, and then write.a discussion that shows how each piece of analysis
contributes to the overall picture of what is going on.

Your superwsor or research methods tutor may be able to give you

-detailed examples of these or other ways to combine methods.

What is secondary analysis?

Secondary analysis is when you analyse data -which was collected by
another researcher. It allows the researcher to explore areas of interest
without having to go through the process of collecting data themselves in the .

| field. The prpblem with using fieldwork methods in an undergraduate

dissertation, however, is that they are costly in terms of time ( which is
relatively scarce in your final year?) and possibly your own financial resources
too. You may choose, therefore, to undertake secondary research, analysmg
exlstlng data. ;.



. Where do I find existing research data?

There are a range of documents that already contain research data that.

you can analyse. You may, for example, be interested in exploring whether
gender stereotypes in the media are changing. This might entail content
analysis of newspapers, magazines, video or other media over different time
periods. Here you would not be collecting your own data but instead would be
_ analysing existing documents. ;

There are some advantages of doing secondary analysis, particularly if
you are doing a quantitative study. You will be able to work with much larger

data sets than you could have collected yourself. ThlS has the following
advantages :

1." They allow you to discuss trends and social changes.-

" 2. The data are often collected through a random sample, which allows
you to generalise to the popﬁlatiqn under consideration.

3. They may also allow you to make comparisons over time, as some data
sets are products ofvlongitud_inalrstudies. Examples of large data sets
include the British Crime Survey, and the Youth Cohort Study.
Smaller, more targeted data sets may also be available.

Secondary analysis lias disadvantages also, the data were collected for a

purpose different from yours. You have to find out somethiﬁg about that

purpose, as well as the methods of coIlectmn in order to justify your use of a
secondary data set.

Collecting you own data - priméry research : Quantitative data may
also result from non-particii:ant observations or other measurements (e.g., in
-an experimental’ design). Also, sometimes data that are collected through
qualitative processes (participant observation, interviev‘vs) are coded and
quantified.

Self-completion questionnaires : A series of questions that the
respbndent answers on their own. Self-completion questionnaires are good for
collecting data on relatively simple topics, and for gaining a general overview of
an issue. Questionnaires need to have clear questmns an easy to follow des1gn,
and not be too long.

Structured observation

Watching people and recor.diﬁg systematically their behaviour. Prior to
the observation, an observation schedule will be produbed which details what
ex'actly the researcher should look for and how those observations should be
recorded. If you are conducting a qualitative analysis _ybu are 1ike1y to wish to
use at least some original material. This may be colle;éted through in-depth

Research Process
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interviews, participant observation recordings and field notes, non-participant

observation, or some combination of these.

In-depth Interviews

A way of asking questions which allows the interviewee to have more
control of the interview. The interview-could be semi-structured, which uises an
interview schedule to keep some control of the interview, but also allows for
some flexibility in terms of the interviewee’s responses. The interview could be
unstructured, here thé aim is to explore the interviewee’s feelings about the
issue being explored and the style of questioning is very informal. Or the
interview could be a life history where the interviewer tries to find out about
the whole life, or a portion of the person’s life.. '

Focus grdups

A form of.interﬁeﬁng where there are several participants; there is an
emphasis in the questioning on a tightly defined topic; the accent is on
interaction within the-group and the joint construction of meaning. The
moderator tries to provide a relatively free rein to the discussion.

Participént observation

This involves studying people in naturally occurring settings. The
researcher participates directly in the setting and collects datain a systematic
manner. The researcher will observe behaviour, listen to conversations, and

| ask questions.Spend some time leoking at general books about research - they

will give you an overview of the data collection methods available and help you
to make the best choice for your ﬁroject. Bryman (2004) would be a useful

| starting point. For any piece of research, you conduct, be it empirically based

(quantitativé or qualitative) or library based, its methods must be justified.
You need to show in the final dissertation how you have given consideration to
different methods, and why you have chosen and eliminatéd these.

Conclusion

This chapter deals with the research process. It prepares the background
for research like preparing bibliography for- backgroumd- reading and
formulating research problem. It helps in making a review: of literature,
defining aims and objectives and deciding the scope and limitations. It guides
in adopting a suitable research methodology. |

Summary

A good research question should be relevant, manageable in terms of
research and in terms of your own academic abilities, substantial and with
original dimensions, consistent with the requirements of the assessment, clear
and simple and interesting.
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Following are the conditions that 'r‘1eed to be COnsi&ered while formulatiﬁg
a research problem :

-

1. Systematic Immersion in the Subject matter through first hand
observation.

2. Study of Relevant Literature on the Subject and discussions with
person shaving rich practical experience in the field of study.

The research problem may be selected from the following sources :

1. Theory of one’s own interaest, dajly problems, technological changes,
unexplored areas, and discussions with other people.

- 4. The ultimate purpose of the literature review is to bring together and
analyze significant writings on a topic.

The purpose of the literature review is to show your intellectual grasp of a
topic by sharing the knowledge that exists in your area of interest and
evaluating this knowledge. It will help you identify important theorists,
research groups and writing in your area of interest as well as the vocabulary,
methods, history, and key variables used in the field of study.

A hypothesis is a tentative assumption drawn from knowledge and theory
which is used as a guide in the investigation of other facts and theories that are
yet unknown, It is a guide, supposition or tentative inference as to the existence
of some fact condition or relationship relative to some phenomenon which
serves to explain such facts as ready are known to exist in a given area of
research and to guide the search for new truth. A hypothesis is a tentative
supposition or provisional guess which seems to explain the situation under
observation. A hypothesis states what we are looking for.

QUESTIONNARIES
m Multiple Choice Questions

1, Literatureis a:
(a) Written Record
(b) Published Record
() Unpublished Record
(d) All of these

2. Which method of literature review involves a non-statistical method to
present data having the feature of systematic Method too?

(a) Narrative Method (b) Systematic Method
(c) Meta-Analysis Method of Literature Review
(d) Meta-Synthesis Method of Literature Review )

3. Comparisons of non-statistical variables are performed under which
method of literature review?

KResearch Process
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Reseurch Methodology. ' (a) Narrative Method

(b) Systematic Method

(c) Meta-Analysis Method of Literature Review
- (d) Meta-Synthesis Method of Literature Review

4. Literature review is not similar to :

(a) Annotated Bibliography

(b) Abstract

(c) Survey

(d) All of these

5. APA Style, MLA Style, Chicago Manual, Blue Book, OSCOLA are
famously known as :

(a) Citation Manuals
(b) Directories |
(c) Abbreviation Manuals
(d) Handbooks
6. Literature collected is reviewed and preferably arranged :
(a) Alphabetically |
(b) Chronologically
(c) Randomly
(d) None of these
7. Literature collected for review includes :
(a) Primary and Secon_dary Sources
(b) Secondary and Tertiary Sources
(c) Primary and Tertiary Sources
(d) None of these
8. Literature includes :
(a) Previous Studies
(b) Scholarly publications
(c) Research Findings
(@ All of these
.9. No time frame is set to collect literature in which of the following method .
of compiling reviews?
(a) Traditional Method
(b} Systematic Method
(c) Meta-Analysis Method of Literature Review
- (d) Meta-Synthesis Method of Literature Review -
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10. Which method of the literature review is more reliable for drawing * Research Process
conclusidns of each individual researcher for new conceptualizations and :
Interpretations?

(a) Narrative Method.

(b) Systematic Method _

{(c) Meta-Analysis Method of Literature Review
(d) Meta-Synthesis Méth.od of Laterature Review

. The main purpose of finalization of résearch topics and sub-topics is :
(a) Collection of Literature |

" (b) Collection of Questions -

- {¢) Collection of Statistics
(d) Collection of Responses

. Literature review is bésically to bridge the gap between :

(2) Newly established facts

(b) Previously established facts

(c) Facts established time to time

(d) Previous to current established facts

. The last step in writing the literature review is -
(a) Developing a Final Essay
(b) Developing a Coherent Essay
(c) Developing a Collaborated Essay
(d) Developing a Coordinated Essay

. The primary purpose of literature review is to facilitate detailed
background of :

(a) Present Studies
(b) Previous studies
(o) Future Studies
(d) None of these -
. Narrative Literature Review method is also known as :
(@) Advanced Method
(b) Scientific Method
(¢) Traditional Method
(d) Systematic Method
. Which method of literature review 'sta_rts with formulating research
questions? '
(a) Narrative Method
(b) Sys‘-tematic Method
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18.

19.

20.

21.

22,

(c) Meta-Analysis Method of Literature Review
(d) Meta-Synthesis Method of Literature Review

Which method of literature review involves application of clinical

approach based on a specific subject?

(a) Narrative Method

(b) Systematic Method

(c) Meta-Analysis Method of Literature Review
(d) Meta-Synthesis Method of Literature Review

Which literature review involves timeline based collection of literature

for review :

(a) Narrative Method

(b) Systematic Method

(c) Meta-Analysis Method of Literature Review
(d) Meta-Synthesis Method of Literature Review

Which method of literature review involves application of statistical
approach? '

(a) Narrative Method

(b) Systematic Method

(c) Meta-Analysis Method of Literature Review
(d) Meta-Synthesis Method of Literature Review

Which  literature vreview method involves conclusions in
numeric/statistical form?

(a) Narrative Method

(b) Systematic Method ’

(¢) Meta-Analysis Method of Literature Review

(d) Meta-Synthesis Method of Literature Review
When planning to do social research, it is better to :
(a) Approach the topic with an open mind

(b) Do a pilot study before getting stuck into it

(¢) Be familiar with the literature on the topic

(d) Forget about theory because this is a very practical undertaking can’t
have one without the other

We review the relevant literature to know :

(a) What is already known about the topic

(b) What concepts and theories have been applied to the topic
(c) Who are the key contributors to the topic

(d) All of the above




23. A deductive theory is one that: . | | . ~ Research Process
(a) Allows -theory to emerge out of the data
(b) Involves testing an explicitly defined hypothesis
(¢) Allows for findings to feed back into the stock of knowledge
(d) Uses qualitative methods whenever possible
24, What does ‘sampling cases’ mean?
(a) Sampling using a saminling frame . e
(b) Identifying people who are suitable for research
(c) Literally, the researcher’s brief-case
(d) Sampling people, newspapers, television programmes etc. :
25. Which of the following is not a data-collection method?
(a) Research questions- |
{b) Unstructured interviewing
(c) Postal survey questionnaires
{(d) Participant observation
26. Why is data analysis concerned with data reduction?
(a) Because far too much data is collected than is required
(b) Because we need to make sense of the data
(c) Because of the repetitions in answers to questionnaires
(d) Because the sample size has been exceeded

27. The core ingredients of a dissertation are :

(a) Introduction; Data collection; Data analysis; Conclusions and
recommendations.

(b) Executive summary; Literature review; Data éathered;
Conclusions; Bibliography.

(©) Research plan; Research data; Analysis; References.

(d) Introduction; Literature review; Research methods; Results;
Discussion; Conclusion.

. 28, Which of the following is a component of ethnographic research?
(a) Being immersed in a social group or setting
(b) Participant observation, interviews, and/or documentary analysis
(c) A written account of an ethnographic study
(d) All of the above

29. What is a research design?
(a) A way of conducting research that is not grounded in theory
{(b) The choice between using qualitative or quantitative methods
(c) The style in which you present your research findings, e.g., a graph

(d) A framework for every stage of the collection and analysis of data
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30. Which of the following is not an advantage of secondary analysis?
(a) It immerses the researcher in the field they are studying
- (b) It tends to be based on high quality data
(c) It provides an opportunity for longitudinal analysis
- (d) It allows you to study patterns and social trends over time
m Short Answers Type Questions '
What are the characteristics of a good research problem?
" What are the features of a good research question? -

Why should a research question be clear and simple?

Ll

What factors need to be considered when actual research action has to
take place? ’

What are the conditions of formulating a research problem?
What are thg criterion of a good research problem?
What are the common errors in formulating a research problem?
What is the advantage of background information? )
How encyclopedias help in searching information?

10. How to use internet as source of information?
m Long Answers Type Questions

1. What is the purpose of literature review? What are the advantages of
literature review? How to organize literature review?

2. What is citation pearl searching method of literature review? What is
standard hierarchical search method of literature review?

3. What are the do’s and don’ts in constructing aims and objectives?

What is hypothesis? Elaborate the importance of hypothesis. What are
the prerequisites of a good hypothesis? What are the difficulties in
formulating a hypothesis?

5. Elaborate the importance of scope and limitations. What are the possible
methodological limitations in research?

6. What limitations are possible for a researcher while conducting
research? What are the possible research approaches for the researcher?

What is research design?

What are the types of sampling techniques?

Answers
2 Multiple Choice Questions
1. (d) 2(d 3 d 4.(d 5@ 6.0 7. 8
9. (a) 10.(d) 1.(a) 12.(d) 13.(c) 14.(b) 15.(c) 16.(b)
17. (b) 18.() 19.(¢) 20.(c) 21.(c) 22.(d) 23.(b) 24.(d
25. (a) 26.(b) 27.(d) 28.(d) 29.(d) 36.()
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CHAPTER .

4

BASIC OF RESEARCH

Objectives

Friends, this chapter will introduce you to dimensions of research in
English language and English literature. After studying this chapter, you will
be able to : :

L. To know the kinds of research possible in English literature
2. To know the kinds of research possible in English language
3. To know the areas of qualitative research in linguistics
4

To know the areas of quantitative research in linguistics

Introduction

In the previous chapter we have studied the research process. In this
chapter we will study the various areas of research possible in English
Language and Literature. Also we will study the areas of qualitative and
quantitative research in English language and literature.

Dimensions of Research in English Language

English language education in India is an impressively large and highly

complex phenomenon endowed with major strengths along with equally large"'

failures and limitations. This complex situation can be traced in research
themes, findings, and policy statements during the last five decades as scholars
have attempted to find empirical evidences in the way English as a second
language has shaped itself. The change in the status (the role and place) of
English language from a colonial legacy to the prominence that it has gained
today is another development, which has attracted research over the last three
decades, besides language policy and medium of instruction. Researchers have
also concentrated on the effectiveness of various methods and approaches to
second language teaching-learning and language learning/acquisition,
attempting to understand its different ‘dimensions. Research on continuous
professional development (CPD) of teachers; use of ICT in English language
teaching, teaching English to young learners, teacher research, classroom
research and English for professional and specific purposes are the emerging
areas of research, which this review discusses.

Basic of Research
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Earlier surveys of research in education in India revealed the trends for
further research and action. Of the six research surveys conducted so far,
fourth and sixth surveys contained a separate section for language education
and language learning research. Other surveys saw the lahguage education
research subsumed in curriculum, materials and methodology research. A
closer look at the survey informs that not much research was available in
Indian language(s) education, while English language teaching-learnin.g
research was well doctimented. All the surveys in their analysis brought to the
notice that language education in general and English language education in
particular could not meet the system related demands such as expansion,
provisions and quality dimensions and learner related (individualised
learning) issues. The demand for English language and English medium was
well traced in the researches three decades ago. Language policy, development
of materials and individual skills were also explored. Most of the observations

of this review are in consonance with the inferences of the previous surveys and

have implications for policy and curriculum planning and implementation.

A. General Introduction

‘Language Teaching’ (known as LT) is specialized skill or science of
providing the learning of language features to trainee by utilizing several
dimensions, methodologies, tools, etc. English Language Teaching (known as
ELT) has multiple aspects usually at the time of teaching as secondary or
tertiary language or as a global language in nations differ from those which are
communicating in English. In India, English is adopted as a secondary
language (Koul, 2004).

ELT in India has crossed various levels of progress to acquire gbod outputs
in English language learning. Also, it can’t be opposed that it is however in
demand of new concepts and skills to bear to the upcoming requirements of the
trainee. In short LT is not a new and current action: there is a regular
inspection and checking for inventing naovel-strategies to advance the training
action of several categories-of individuals.

B. First language

The language obtained by a teenager by the fellows of his group and by the
nearby areas is known as ‘first language’ (known as L) to that teenager.
Talking about the first language learning, the teenager pass nearly low work
in comparison to the measure of work that needs to pass for the action of
grasping a ‘second language’ (known as SL). Each of the common teenagers
obtains its first language in its initial period of existence and language

possession is closely linked to the teenager’s intelligence and societal growth

126 Self-Instructional Material



C. Global and secondary language

Various term differences are sketched out in the area of LT. An
individual’s native language L1 differs from other several languages that can
be received by the person [(L2). (L3)], etc.]

The term 1 ‘global language’ is-commonly defined to tell about some
language which is not the mother tongue of a nation, and the term ‘secondary
language’ is too usually termed in this manner. Yet several interpreter
differentiate amid ‘global’ and secondary language finding huge distinctions in
particular of the acquiring targets, educating strategies and accomplishment
rank etc. '

‘Foreign language’ (hereafter FL), in a much limited means is a not
mother tongue language which is educated in schools and it has no position as a
regular means of conversation in that nation. An SL is not a mother tongue
language which is mainly utilized for means of conversation, commonly as a
means of learning, and as a medium of conversation in gov or incorporates.
English, for e.g., has the position of FL in Japan, where as SL ranks in Nigeria
and India. ‘

D. Language Acquisition and Language Learning

Language acquisition is an insensible method and it begins at the initial
stage. Native language or L1 is not provided through education but captured.
Acquisition varies from learning. Learning method needs best means
education and participation.

Language acquisition is primarily attainment of language purposely since
early age and through a specific language domain and learning is a strategic
method which arises from systematic learning. '

Language acquisition defines that a language is obtained as a

consequence of organic and hugely casual display to a specific language buyer. |

The phrase ‘language learning’ is utilized where the display is assembled
through language learning Acquisition is an underlying method through
which verbal skills are evolved due to the outcome of utilizing language for
actual conversation. Learning is the strategic method through which learning
of a language is thrived by education.

E. Language Expertise

Mostly four primary abilities of language fall below language learning.
These are, specifically, listening, speaking, reading and writing (LSRW).
Listening and speaking are the primary language which is learnt via built-in
methods and reading and writing expertise are learnt knowingly. Also, at the
time of student going to college then that individual might be educated about
the reading and writing in a language (learning).- .

Basic of Research
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