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UNIT – I  

INTRODUCTION TO RESEARCH 

Research 

 Research in common parlance refers to a search for knowledge. Once can also define 

research as a scientific and systematic search for pertinent information on a specific topic. In 

fact, research is an art of scientific investigation. 

The Advanced Learner’s Dictionary of Current English lays down the meaning of 

research as “a careful investigation or inquiry specially through search for new facts in any 

branch of knowledge”.  

Redman and Mory define research as a “systematized effort to gain new knowledge”. 

Some people consider research as a movement, a movement from the known to the 

unknown. It is actually a voyage of discovery. We all possess the vital instinct of 

inquisitiveness for, when the unknown confronts us, we wonder and our inquisitiveness 

makes us probe and attain full and fuller understanding of the unknown. This inquisitiveness 

is the mother of all knowledge and the method, which man employs for obtaining the 

knowledge of whatever the unknown, can be termed as research. 

Research is an academic activity and as such the term should be used in a technical 

sense. According to Clifford Woody research comprises defining and redefining problems, 

formulating hypothesis or suggested solutions; collecting, organising and evaluating data; 

making deductions and reaching conclusions; and at last carefully testing the conclusions to 

determine whether they fit the formulating hypothesis. 

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 or with which it is 

associated with something else (studies with this object in view are known as 

diagnostic research studies); 
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4. To test a hypothesis of a causal relationship between variables (such studies are 

known as hypothesis-testing research studies). 

Motivation in Research 

What makes people to undertake research? This is a question of fundamental 

importance. The possible motives for doing research may be either one or more of the 

following: 

1. Desire to get a research degree along with its consequential benefits; 

2. Desire to face the challenge in solving the unsolved problems, i.e., concern over 

practical problems initiates research; 

3. Desire to get intellectual joy of doing some creative work; 

4. Desire to be of service to society; 

5. Desire to get respectability. 

However, this is not an exhaustive list of factors motivating people to undertake research 

studies. Many more factors such as directives of government, employment conditions, 

curiosity about new things, desire to understand causal relationships, social thinking and 

awakening, and the like may as well motivate (or at times compel) people to perform research 

operations. 

Types of Research 

 The basic types of research are as follows: 

(i) Descriptive vs. Analytical: Descriptive research includes surveys and fact-finding 

enquiries of different kinds. The major purpose of descriptive research is description of 

the state of affairs as it exists at present. In social science and business research we quite 

often use the term Ex post facto research for descriptive research studies. The main 

characteristic of this method is that the researcher has no control over the variables; he 

can only report what has happened or what is happening. Most ex post facto research 

projects are used for descriptive studies in which the researcher seeks to measure such 

items as, for example, frequency of shopping, preferences of people, or similar data. Ex 

post facto studies also include attempts by researchers to discover causes even when they 

cannot control the variables. The methods of research utilized in descriptive research are 

survey methods of all kinds, including comparative and correlational methods. In 

analytical research, on the other hand, the researcher has to use facts or information 

already available, and analyze these to make a critical evaluation of the material.  

(ii) Applied vs. Fundamental: Research can either be applied (or action) research or 

fundamental (to basic or pure) research. Applied research aims at finding a solution for an 
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immediate problem facing a society or an industrial/business organisation, whereas 

fundamental research is mainly concerned with generalisations and with the formulation 

of a theory. “Gathering knowledge for knowledge’s sake is termed ‘pure’ or ‘basic’ 

research”. Research concerning some natural phenomenon or relating to pure 

mathematics are examples of fundamental research. Similarly, research studies, 

concerning human behaviour carried on with a view to make generalisations about human 

behaviour, are also examples of fundamental research, but research aimed at certain 

conclusions (say, a solution) facing a concrete social or business problem is an example 

of applied research. Research to identify social, economic or political trends that may 

affect a particular institution or the copy research (research to find out whether certain 

communications will be read and understood) or the marketing research or evaluation 

research are examples of applied research. Thus, the central aim of applied research is to 

discover a solution for some pressing practical problem, whereas basic research is 

directed towards finding information that has a broad base of applications and thus, adds 

to the already existing organized body of scientific knowledge. 

(iii)Quantitative vs. Qualitative: Quantitative research is based on the measurement of 

quantity or amount. It is applicable to phenomena that can be expressed in terms of 

quantity. Qualitative research, on the other hand, is concerned with qualitative 

phenomenon, i.e., phenomena relating to or involving quality or kind. For instance, when 

we are interested in investigating the reasons for human behaviour (i.e., why people think 

or do certain things), we quite often talk of ‘Motivation Research’, an important type of 

qualitative research. This type of research aims at discovering the underlying motives and 

desires, using in depth interviews for the purpose. Other techniques of such research are 

word association tests, sentence completion tests, story completion tests and similar other 

projective techniques. Attitude or opinion research i.e., research designed to find out how 

people feel or what they think about a particular subject or institution is also qualitative 

research. Qualitative research is especially important in the behavioural sciences where 

the aim is to discover the underlying motives of human behaviour. Through such research 

we can analyse the various factors which motivate people to behave in a particular 

manner or which make people like or dislike a particular thing. It may be stated, however, 

that to apply qualitative research in practice is relatively a difficult job and therefore, 

while doing such research, one should seek guidance from experimental psychologists. 

(iv) Conceptual vs. Empirical: Conceptual research is that related to some abstract idea(s) or 

theory. It is generally used by philosophers and thinkers to develop new concepts or to 
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reinterpret existing ones. On the other hand, empirical research relies on experience or 

observation alone, often without due regard for system and theory. It is data-based 

research, coming up with conclusions which are capable of being verified by observation 

or experiment. We can also call it as experimental type of research. In such a research it is 

necessary to get at facts firsthand, at their source, and actively to go about doing certain 

things to stimulate the production of desired information. In such a research, the 

researcher must first provide himself with a working hypothesis or guess as to the 

probable results. He then works to get enough facts (data) to prove or disprove his 

hypothesis. He then sets up experimental designs which he thinks will manipulate the 

persons or the materials concerned so as to bring forth the desired information. Such 

research is thus characterised by the experimenter’s control over the variables under study 

and his deliberate manipulation of one of them to study its effects. Empirical research is 

appropriate when proof is sought that certain variables affect other variables in some way. 

Evidence gathered through experiments or empirical studies is today considered to be the 

most powerful support possible for a given hypothesis. 

(v) Some Other Types of Research: All other types of research are variations of one or more 

of the above stated approaches, based on either the purpose of research, or the time 

required to accomplish research, on the environment in which research is done, or on the 

basis of some other similar factor. Form the point of view of time, we can think of 

research either as one-time research or longitudinal research. In the former case the 

research is confined to a single time-period, whereas in the latter case the research is 

carried on over several time-periods. Research can be field-setting research or laboratory 

research or simulation research, depending upon the environment in which it is to be 

carried out. Research can as well be understood as clinical or diagnostic research. Such 

research follows case-study methods or in-depth approaches to reach the basic causal 

relations. Such studies usually go deep into the causes of things or events that interest us, 

using very small samples and very deep probing data gathering devices. The research may 

be exploratory or it may be formalized. The objective of exploratory research is the 

development of hypotheses rather than their testing, whereas formalized research studies 

are those with substantial structure and with specific hypotheses to be tested. Historical 

research is that which utilizes historical sources like documents, remains, etc. to study 

events or ideas of the past, including the philosophy of persons and groups at any remote 

point of time. Research can also be classified as conclusion-oriented and decision-

oriented. While doing conclusion oriented research, a researcher is free to pick up a 
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problem, redesign the enquiry as he proceeds and is prepared to conceptualize as he 

wishes. Decision-oriented research is always for the need of a decision maker and the 

researcher in this case is not free to embark upon research according to his own 

inclination. Operations research is an example of decision oriented research since it is a 

scientific method of providing executive departments with a quantitative basis for 

decisions regarding operations under their control. 

Selecting the Problem 

The research problem undertaken for study must be carefully selected. The task is a 

difficult one, although it may not appear to be so. Help may be taken from a research guide in 

this connection. Nevertheless, every researcher must find out his own salvation for research 

problems cannot be borrowed. A problem must spring from the researcher’s mind like a plant 

springing from its own seed. If our eyes need glasses, it is not the optician alone who decides 

about the number of the lens we require. We have to see ourselves and enable him to 

prescribe for us the right number by cooperating with him. Thus, a research guide can at the 

most only help a researcher choose a subject. However, the following points may be observed 

by a researcher in selecting a research problem or a subject for research: 

(i) Subject which is overdone should not be normally chosen, for it will be a difficult task to 

throw any new light in such a case. 

(ii) Controversial subject should not become the choice of an average researcher. 

(iii) Too narrow or too vague problems should be avoided. 

(iv) The subject selected for research should be familiar and feasible so that the related 

research material or sources of research are within one’s reach. Even then it is quite 

difficult to supply definitive ideas concerning how a researcher should obtain ideas for 

his research. For this purpose, a researcher should contact an expert or a professor in the 

University who is already engaged in research. He may as well read articles published in 

current literature available on the subject and may think how the techniques and ideas 

discussed therein might be applied to the solution of other problems. He may discuss 

with others what he has in mind concerning a problem. In this way he should make all 

possible efforts in selecting a problem. 

(v) The importance of the subject, the qualifications and the training of a researcher, the 

costs involved, the time factor are few other criteria that must also be considered in 

selecting a problem. In other words, before the final selection of a problem is done, a 

researcher must ask himself the following questions: 
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a) Whether he is well equipped in terms of his background to carry out the research? 

b) Whether the study falls within the budget he can afford? 

c) Whether the necessary cooperation can be obtained from those who must participate 

in research as subjects? 

If the answers to all these questions are in the affirmative, one may become sure so far as 

the practicability of the study is concerned. 

(vi) The selection of a problem must be preceded by a preliminary study. This may not be 

necessary when the problem requires the conduct of a research closely similar to one that 

has already been done. But when the field of inquiry is relatively new and does not have 

available a set of well developed techniques, a brief feasibility study must always be 

undertaken. 

If the subject for research is selected properly by observing the above mentioned points, 

the research will not be a boring drudgery, rather it will be love’s labour. In fact, zest for 

work is a must. The subject or the problem selected must involve the researcher and must 

have an upper most place in his mind so that he may undertake all pains needed for the study. 

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 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 methodological 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 primary 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 
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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 practitioners 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 often 

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 

delays in 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. 

7. Library management 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 problem 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 and/or the state capitals. 
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Thus, efforts should be made for the regular and speedy supply of all governmental 

publications 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. 
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UNIT – II 

PROCESS OF RESEARCH 

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 following figure well illustrates a research 

process. 

 

 

The chart indicates that the research process consists of a number of closely related 

activities, as shown through I to VII. 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; 
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(10)  generalisations and interpretation, and (11) preparation of the report or presentation of 

the results, i.e., formal write-up of conclusions reached. 

A brief description of the above stated steps will be 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 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.  

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 the researcher should undertake 

extensive literature survey connected with the problem. 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 etc., must 

be tapped depending 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 at this 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 draw 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 
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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:  

a) Discussions with colleagues and experts about the problem, its origin and the 

objectives in seeking a solution; 

b) Examination of data and records, if available, concerning the problem for possible 

trends, peculiarities and other clues; 

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

d) 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, (ii) 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 
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suitable design will be one that minimises bias and maximises the reliability of the data 

collected and analysed.  

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, after-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 (if any); 

(iii) explanation of the way in which selected means of obtaining information will 

be organized 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 

obtained. 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. 

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 
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data, with the help of which he examines the truth contained in his hypothesis. But in the 

case of a survey, data can be collected by any one or more of the following ways: 

1. By observation: This method implies the collection of information by way of 

investigator’s own observation, without interviewing the respondents. The 

information obtained relates to what is currently happening and is not complicated by 

either the past behaviour or future intentions or attitudes of respondents. This method 

is no doubt an expensive method and the information provided by this method is also 

very limited. As such this method is not suitable in inquiries where large samples are 

concerned. 

2.  Through personal interview: The investigator follows a rigid procedure and seeks 

answers to a set of pre-conceived questions through personal interviews. This method 

of collecting data is usually carried out in a structured way where output depends 

upon the ability of the interviewer to a large extent. 

3. Through telephone interviews: This method of collecting information involves 

contacting the respondents on telephone itself. This is not a very widely used method 

but it plays an important role in industrial surveys in developed regions, particularly, 

when the survey has to be accomplished in a very limited time. 

4. By mailing of questionnaires: The researcher and the respondents do come in contact 

with each other if this method of survey is adopted. Questionnaires are mailed to the 

respondents with a request to return after completing the same. It is the most 

extensively used method in various economic and business surveys. Before applying 

this method, usually a Pilot Study for testing the questionnaire is conduced which 

reveals the weaknesses, if any, of the questionnaire. Questionnaire to be used must be 

prepared very carefully so that it may prove to be effective in collecting the relevant 

information. 

5. Through schedules: Under this method the enumerators are appointed and given 

training. They are provided with schedules containing relevant questions. These 

enumerators go to respondents with these schedules. Data are collected by filling up 

the schedules by enumerators on the basis of replies given by respondents. Much 

depends upon the capability of enumerators so far as this method is concerned. 

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 adequate and dependable. The researcher should see that the project is 

executed in a systematic manner and in time. If the survey is to be conducted by means of 
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structured questionnaires, data can be readily machine-processed. In such a situation, 

questions as well as the possible answers may be coded. If the data are to be collected 

through interviewers, arrangements should be made for proper selection and training of 

the interviewers. The training may be given with the help of instruction manuals which 

explain 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 survey as 

much realistic as possible. This, in other words, means that steps should be taken to 

ensure that the survey is under statistical control so that the collected information is in 

accordance with the pre-defined standard of accuracy. If some of the respondents do not 

cooperate, some suitable methods should be designed to tackle this problem. One method 

of dealing with the non-response problem is to make a list of the non-respondents and 

take a small sub-sample of them, and then with the help of experts vigorous efforts can be 

made for securing response. 

8. Analysis of data: After the data have been collected, the researcher turns to the task of 

analyzing them. The analysis of data requires a number of closely related operations such 

as establishment of categories, the application of these categories to raw data through 

coding, tabulation and then drawing statistical inferences. The unwieldy data should 

necessarily 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 operation is usually done at this stage through which the categories of data are 

transformed into symbols that may be tabulated and counted. Editing is the procedure that 

improves the quality of the data for coding. With coding the stage is ready for tabulation. 

Tabulation is a part 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, especially 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 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 in different parts of 
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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. Hypothesis-testing: After analysing the data as stated above, the researcher is 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 researcher 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; (ii) the main 

text, and (iii) the end matter. 
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In its preliminary pages the report should carry title and date followed by 

acknowledgements and foreword. Then there should be 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 well 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. 

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 analysis of data. As such the design includes an outline of what 
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the researcher will do from writing the hypothesis and its 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? 

(ii) 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 periods of time will the study include? 

(vii) What will be the sample 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; and 

(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: 

(a) It is a plan that specifies the sources and types of information relevant to the research 

problem. 

(b) It is a strategy specifying which approach will be used for gathering and analysing the 

data. 

(c) 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; (c) the 

population to be studied; and (d) methods to be used in processing and analysing data. 
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UNIT – III 

SAMPLING 

CENSUS AND SAMPLE SURVEY 

All items in any field of inquiry constitute a ‘Universe’ or ‘Population.’ A complete 

enumeration of all items in the ‘population’ is known as a census inquiry. It can be presumed 

that in such an inquiry, when all items are covered, no element of chance is left and highest 

accuracy is obtained. 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 observation 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. Therefore, when the field of inquiry is large, this method becomes 

difficult to adopt because of the resources involved. At times, this method is practically 

beyond the reach of ordinary researchers. Perhaps, government is the only institution which 

can get the complete enumeration carried out. Even the government adopts this in very rare 

cases such as population census conducted once in a decade. Further, many a time it is not 

possible to examine every item in the population, and sometimes it is possible to obtain 

sufficiently accurate results by studying only a part of total population. In such cases there is 

no utility of census surveys.  

However, it needs to be emphasised that when the universe is a small one, it is no use 

resorting to a sample survey. When field studies are undertaken in practical life, 

considerations of time and cost almost invariably lead to a selection of respondents i.e., 

selection of only a few items. The respondents selected should be as representative of the 

total population as possible in order to produce a miniature cross-section. The selected 

respondents constitute what is technically called a ‘sample’ and the selection process is called 

‘sampling technique.’ The survey so conducted is known as ‘sample survey’. Algebraically, 

let the population size be N and if a part of size n (which is < N) of this population is selected 

according to some rule for studying some characteristic of the population, the group 

consisting of these n units is known as ‘sample’. Researcher must prepare a sample design for 

his study i.e., he must plan how a sample should be selected and of what size such a sample 

would be. 
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STEPS IN SAMPLE DESIGN 

While developing a sampling design, the researcher must pay attention to the 

following points:  

(i) Type of universe: The first step in developing any sample design is to clearly define 

the set of objects, technically called the Universe, to be studied. The universe can be 

finite or infinite. In finite universe the number of items is certain, but in case of an 

infinite universe the number of items is infinite, i.e., we cannot have any idea about the 

total number of items. The population of a city, the number of workers in a factory and 

the like are examples of finite universes, whereas the number of stars in the sky, 

listeners of a specific radio programme, throwing of a dice etc. are examples of infinite 

universes. 

(ii) Sampling unit: A decision has to be taken concerning a sampling unit before selecting 

sample. Sampling unit may be a geographical one such as state, district, village, etc., or 

a construction unit such as house, flat, etc., or it may be a social unit such as family, 

club, school, etc., or it may be an individual. The researcher will have to decide one or 

more of such units that he has to select for his study. 

(iii) Source list: It is also known as ‘sampling frame’ from which sample is to be drawn. It 

contains the names of all items of a universe (in case of finite universe only). If source 

list is not available, researcher has to prepare it. Such a list should be comprehensive, 

correct, reliable and appropriate. It is extremely important for the source list to be as 

representative of the population as possible. 

(iv) Size of sample: This refers to the number of items to be selected from the universe to 

constitute a sample. This a major problem before a researcher. The size of sample 

should neither be excessively large, nor too small. It should be optimum. An optimum 

sample is one which fulfills the requirements of efficiency, representativeness, 

reliability and flexibility. While deciding the size of sample, researcher must determine 

the desired precision as also an acceptable confidence level for the estimate. The size of 

population variance needs to be considered as in case of larger variance usually a bigger 

sample is needed. The size of population must be kept in view for this also limits the 

sample size. The parameters of interest in a research study must be kept in view, while 

deciding the size of the sample. Costs too dictate the size of sample that we can draw. 

As such, budgetary constraint must invariably be taken into consideration when we 

decide the sample size. 
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(v) Parameters of interest: In determining the sample design, one must consider the 

question of the specific population parameters which are of interest. For instance, we 

may be interested in estimating the proportion of persons with some characteristic in the 

population, or we may be interested in knowing some average or the other measure 

concerning the population. There may also be important sub-groups in the population 

about whom we would like to make estimates. All this has a strong impact upon the 

sample design we would accept. 

(vi) Budgetary constraint: Cost considerations, from practical point of view, have a major 

impact upon decisions relating to not only the size of the sample but also to the type of 

sample. This fact can even lead to the use of a non-probability sample. 

(vii) Sampling procedure: Finally, the researcher must decide the type of sample he will 

use i.e., he must decide about the technique to be used in selecting the items for the 

sample. In fact, this technique or procedure stands for the sample design itself. There 

are several sample designs (explained in the pages that follow) out of which the 

researcher must choose one for his study. Obviously, he must select that design which, 

for a given sample size and for a given cost, has a smaller sampling error. 

CRITERIA OF SELECTING A SAMPLING PROCEDURE 

In this context one must remember that two costs are involved in a sampling analysis 

viz., the cost of collecting the data and the cost of an incorrect inference resulting from the 

data. Researcher must keep in view the two causes of incorrect inferences viz., systematic 

bias and sampling error. A systematic bias result from errors in the sampling procedures, and 

it cannot be reduced or eliminated by increasing the sample size. At best the causes 

responsible for these errors can be detected and corrected. Usually a systematic bias is the 

result of one or more of the following factors: 

1. Inappropriate sampling frame: If the sampling frame is inappropriate i.e., a biased 

representation of the universe, it will result in a systematic bias. 

2. Defective measuring device: If the measuring device is constantly in error, it will result 

in systematic bias. In survey work, systematic bias can result if the questionnaire or the 

interviewer is biased. Similarly, if the physical measuring device is defective there will be 

systematic bias in the data collected through such a measuring device. 

3. Non-respondents: If we are unable to sample all the individuals initially included in the 

sample, there may arise a systematic bias. The reason is that in such a situation the 

likelihood of establishing contact or receiving a response from an individual is often 

correlated with the measure of what is to be estimated. 



II M.Com.  RESEARCH METHODOLOGY                18PCO8 

21 

 

4. Indeterminancy principle: Sometimes we find that individuals act differently when kept 

under observation than what they do when kept in non-observed situations. For instance, 

if workers are aware that somebody is observing them in course of a work study on the 

basis of which the average length of time to complete a task will be determined and 

accordingly the quota will be set for piece work, they generally tend to work slowly in 

comparison to the speed with which they work if kept unobserved. Thus, the 

indeterminancy principle may also be a cause of a systematic bias.  

5. Natural bias in the reporting of data: Natural bias of respondents in the reporting of 

data is often the cause of a systematic bias in many inquiries. There is usually a 

downward bias in the income data collected by government taxation department, whereas 

we find an upward bias in the income data collected by some social organisation. People 

in general understate their incomes if asked about it for tax purposes, but they overstate 

the same if asked for social status or their affluence. Generally in psychological surveys, 

people tend to give what they think is the ‘correct’ answer rather than revealing their true 

feelings. 

Sampling errors are the random variations in the sample estimates around the true 

population parameters. Since they occur randomly and are equally likely to be in either 

direction, their nature happens to be of compensatory type and the expected value of such 

errors happens to be equal to zero. Sampling error decreases with the increase in the size of 

the sample, and it happens to be of a smaller magnitude in case of homogeneous population. 

Sampling error can be measured for a given sample design and size. The 

measurement of sampling error is usually called the ‘precision of the sampling plan’. If we 

increase the sample size, the precision can be improved. But increasing the size of the sample 

has its own limitations viz., a large sized sample increases the cost of collecting data and also 

enhances the systematic bias. Thus the effective way to increase precision is usually to select 

a better sampling design which has a smaller sampling error for a given sample size at a 

given cost. In practice, however, people prefer a less precise design because it is easier to 

adopt the same and also because of the fact that systematic bias can be controlled in a better 

way in such a design. 

In brief, while selecting a sampling procedure, researcher must ensure that the 

procedure causes a relatively small sampling error and helps to control the systematic bias in 

a better way. 
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CHARACTERISTICS OF A GOOD SAMPLE DESIGN 

From what has been stated above, we can list down the characteristics of a good 

sample design as under: 

a) Sample design must result in a truly representative sample. 

b) Sample design must be such which results in a small sampling error. 

c) Sample design must be viable in the context of funds available for the research study. 

d) Sample design must be such so that systematic bias can be controlled in a better way. 

e) Sample should be such that the results of the sample study can be applied, in general, 

for the universe with a reasonable level of confidence. 

DIFFERENT TYPES OF SAMPLE DESIGNS 

There are different types of sample designs based on two factors viz., the 

representation basis and the element selection technique. On the representation basis, the 

sample may be probability sampling or it may be non-probability sampling. Probability 

sampling is based on the concept of random selection, whereas non-probability sampling is 

‘non-random’ sampling. On element selection basis, the sample may be either unrestricted or 

restricted. When each sample element is drawn individually from the population at large, then 

the sample so drawn is known as ‘unrestricted sample’, whereas all other forms of sampling 

are covered under the term ‘restricted sampling’. The following chart exhibits the sample 

designs as explained above. 

Thus, sample designs are basically of two types viz., non-probability sampling and 

probability sampling. We take up these two designs separately. 

Non-probability sampling: Non-probability sampling is that sampling procedure which does 

not afford any basis for estimating the probability that each item in the population has of 

being included in the sample. Non-probability sampling is also known by different names 

such as deliberate sampling, purposive sampling and judgement sampling. In this type of 

sampling, items for the sample are selected deliberately by the researcher; his choice 

concerning the items remains supreme. In other words, under non-probability sampling the 

organisers of the inquiry purposively choose the particular units of the universe for 

constituting a sample on the basis that the small mass that they so select out of a huge one 

will be typical or representative of the whole. For instance, if economic conditions of people 

living in a state are to be studied, a few towns and villages may be purposively selected for 

intensive study on the principle that they can be representative of the entire state. Thus, the 

judgement of the organisers of the study plays an important part in this sampling design.  
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In such a design, personal element has a great chance of entering into the selection of 

the sample. The investigator may select a sample which shall yield results favourable to his 

point of view and if that happens, the entire inquiry may get vitiated. Thus, there is always 

the danger of bias entering into this type of sampling technique. But in the investigators are 

impartial, work without bias and have the necessary experience so as to take sound 

judgement, the results obtained from an analysis of deliberately selected sample may be 

tolerably reliable. However, in such a sampling, there is no assurance that every element has 

some specifiable chance of being included. Sampling error in this type of sampling cannot be 

estimated and the element of bias, great or small, is always there. As such this sampling 

design in rarely adopted in large inquires of importance. However, in small inquiries and 

researches by individuals, this design may be adopted because of the relative advantage of 

time and money inherent in this method of sampling. Quota sampling is also an example of 

non-probability sampling. Under quota sampling the interviewers are simply given quotas to 

be filled from the different strata, with some restrictions on how they are to be filled. In other 

words, the actual selection of the items for the sample is left to the interviewer’s discretion. 

This type of sampling is very convenient and is relatively inexpensive. But the samples so 

selected certainly do not possess the characteristic of random samples. Quota samples are 

essentially judgement samples and inferences drawn on their basis are not amenable to 

statistical treatment in a formal way. 

Probability sampling: Probability sampling is also known as ‘random sampling’ or ‘chance 

sampling’. Under this sampling design, every item of the universe has an equal chance of 

inclusion in the sample. It is, so to say, a lottery method in which individual units are picked 

up from the whole group not deliberately but by some mechanical process. Here it is blind 

chance alone that determines whether one item or the other is selected. The results obtained 

from probability or random sampling can be assured in terms of probability i.e., we can 

measure the errors of estimation or the significance of results obtained from a random 

sample, and this fact brings out the superiority of random sampling design over the deliberate 

sampling design. Random sampling ensures the law of Statistical Regularity which states that 

if on an average the sample chosen is a random one, the sample will have the same 

composition and characteristics as the universe. This is the reason why random sampling is 

considered as the best technique of selecting a representative sample. 

Random sampling from a finite population refers to that method of sample selection 

which gives each possible sample combination an equal probability of being picked up and 

each item in the entire population to have an equal chance of being included in the sample. 
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This applies to sampling without replacement i.e., once an item is selected for the sample, it 

cannot appear in the sample again (Sampling with replacement is used less frequently in 

which procedure the element selected for the sample is returned to the population before the 

next element is selected. In such a situation the same element could appear twice in the same 

sample before the second element is chosen). In brief, the implications of random sampling 

(or simple random sampling) are: 

a) It gives each element in the population an equal probability of getting into the sample; 

and all choices are independent of one another. 

b) It gives each possible sample combination an equal probability of being chosen. 

Methods of Data Collection 

The task of data collection begins after a research problem has been defined and 

research design/plan chalked out. While deciding about the method of data collection to be 

used for the study, the researcher should keep in mind two types of data viz., primary and 

secondary. The primary data are those which are collected afresh and for the first time, and 

thus happen to be original in character. The secondary data, on the other hand, are those 

which have already been collected by someone else and which have already been passed 

through the statistical process. The researcher would have to decide which sort of data he 

would be using (thus collecting) for his study and accordingly he will have to select one or 

the other method of data collection. The methods of collecting primary and secondary data 

differ since primary data are to be originally collected, while in case of secondary data the 

nature of data collection work is merely that of compilation. We describe the different 

methods of data collection, with the pros and cons of each method. 

Collection of Primary Data 

We collect primary data during the course of doing experiments in an experimental 

research but in case we do research of the descriptive type and perform surveys, whether 

sample surveys or census surveys, then we can obtain primary data either through observation 

or through direct communication with respondents in one form or another or through personal 

interviews.* This, in other words, means that there are several methods of collecting primary 

data, particularly in surveys and descriptive researches. Important ones are: (i) observation 

method, (ii) interview method, (iii) through questionnaires, (iv) through schedules, and (v) 

other methods which include (a) warranty cards; (b) distributor audits; (c) pantry audits; (d) 

consumer panels; (e) using mechanical devices; (f) through projective techniques; (g) depth 

interviews, and (h) content analysis. We briefly take up each method separately. 

 



II M.Com.  RESEARCH METHODOLOGY                18PCO8 

25 

 

Collection of Data through Questionnaires 

This method of data collection is quite popular, particularly in case of big enquiries. It 

is being adopted by private individuals, research workers, private and public organisations 

and even by governments. In this method a questionnaire is sent (usually by post) to the 

persons concerned with a request to answer the questions and return the questionnaire. A 

questionnaire consists of a number of questions printed or typed in a definite order on a form 

or set of forms. The questionnaire is mailed to respondents who are expected to read and 

understand the questions and write down the reply in the space meant for the purpose in the 

questionnaire itself. The respondents have to answer the questions on their own. The method 

of collecting data by mailing the questionnaires to respondents is most extensively employed 

in various economic and business surveys. The merits claimed on behalf of this method are as 

follows: 

1. There is low cost even when the universe is large and is widely spread geographically. 

2. It is free from the bias of the interviewer; answers are in respondents’ own words. 

3. Respondents have adequate time to give well thought out answers. 

4. Respondents, who are not easily approachable, can also be reached conveniently. 

5. Large samples can be made use of and thus the results can be made more dependable 

and reliable. 

Collection of Secondary Data 

Secondary data means data that are already available i.e., they refer to the data which 

have already been collected and analysed by someone else. When the researcher utilises 

secondary data, then he has to look into various sources from where he can obtain them. In 

this case he is certainly not confronted with the problems that are usually associated with the 

collection of original data. Secondary data may either be published data or unpublished data. 

Usually published data are available in: (a) various publications of the central, state are local 

governments; (b) various publications of foreign governments or of international bodies and 

their subsidiary organisations; (c) technical and trade journals; (d) books, magazines and 

newspapers; (e) reports and publications of various associations connected with business and 

industry, banks, stock exchanges, etc.; (f) reports prepared by research scholars, universities, 

economists, etc. in different fields; and (g) public records and statistics, historical documents, 

and other sources of published information. The sources of unpublished data are many; they 

may be found in diaries, letters, unpublished biographies and autobiographies and also may 

be available with scholars and research workers, trade associations, labour bureaus and other 

public/private individuals and organisations. 
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Researcher must be very careful in using secondary data. He must make a minute 

scrutiny because it is just possible that the secondary data may be unsuitable or may be 

inadequate in the context of the problem which the researcher wants to study. In this 

connection Dr. A.L. Bowley very aptly observes that it is never safe to take published 

statistics at their face value without knowing their meaning and limitations and it is always 

necessary to criticize arguments that can be based on them. 

By way of caution, the researcher, before using secondary data, must see that they 

possess following characteristics: 

• Reliability of data 

• Suitability of data 

• Adequacy of data 

Precautions in preparation of questionnaire 

The researcher must pay attention to the following points in constructing an 

appropriate and effective questionnaire or a schedule: 

1. The researcher must keep in view the problem he is to study for it provides the 

starting point for developing the Questionnaire/Schedule. He must be clear about the 

various aspects of his research problem to be dealt with in the course of his research 

project. 

2. Appropriate form of questions depends on the nature of information sought, the 

sampled respondents and the kind of analysis intended. The researcher must decide 

whether to use closed or open-ended question. Questions should be simple and must 

be constructed with a view to their forming a logical part of a well thought out 

tabulation plan. The units of enumeration should also be defined precisely so that they 

can ensure accurate and full information. 

3. Rough draft of the Questionnaire/Schedule be prepared, giving due thought to the 

appropriate sequence of putting questions. Questionnaires or schedules previously 

drafted (if available) may as well be looked into at this stage. 

4. Researcher must invariably re-examine, and in case of need may revise the rough 

draft for a better one. Technical defects must be minutely scrutinized and removed. 

5. Pilot study should be undertaken for pre-testing the questionnaire. The questionnaire 

may be edited in the light of the results of the pilot study. 

6. Questionnaire must contain simple but straight forward directions for the respondents 

so that they may not feel any difficulty in answering the questions. 
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UNIT – IV 

ANALYSIS OF DATA 

The data, after collection, has to be processed and analysed in accordance with the 

outline laid down for the purpose at the time of developing the research plan. This is essential 

for a scientific study and for ensuring that we have all relevant data for making contemplated 

comparisons and analysis. Technically speaking, processing implies editing, coding, 

classification and tabulation of collected data so that they are amenable to analysis. The term 

analysis refers to the computation of certain measures along with searching for patterns of 

relationship that exist among data-groups. Thus, “in the process of analysis, relationships or 

differences supporting or conflicting with original or new hypotheses should be subjected to 

statistical tests of significance to determine with what validity data can be said to indicate any 

conclusions”. But there are persons (Selltiz, Jahoda and others) who do not like to make 

difference between processing and analysis. They opine that analysis of data in a general way 

involves a number of closely related operations which are performed with the purpose of 

summarising the collected data and organising these in such a manner that they answer the 

research question(s). We, however, shall prefer to observe the difference between the two 

terms as stated here in order to understand their implications more clearly. 

1. Editing: Editing of data is a process of examining the collected raw data (specially in 

surveys) to detect errors and omissions and to correct these when possible. As a matter of 

fact, editing involves a careful scrutiny of the completed questionnaires and/or schedules. 

Editing is done to assure that the data are accurate, consistent with other facts gathered, 

uniformly entered, as completed as possible and have been well arranged to facilitate 

coding and tabulation. 

2. Coding: Coding refers to the process of assigning numerals or other symbols to answers 

so that responses can be put into a limited number of categories or classes. Such classes 

should be appropriate to the research problem under consideration. They must also 

possess the characteristic of exhaustiveness (i.e., there must be a class for every data 

item) and also that of mutual exclusively which means that a specific answer can be 

placed in one and only one cell in a given category set. Another rule to be observed is that 

of unidimensionality by which is meant that every class is defined in terms of only one 

concept. 

3. Classification: Most research studies result in a large volume of raw data which must be 

reduced into homogeneous groups if we are to get meaningful relationships. This fact 

necessitates classification of data which happens to be the process of arranging data in 
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groups or classes on the basis of common characteristics. Data having a common 

characteristic are placed in one class and in this way the entire data get divided into a 

number of groups or classes. Classification can be one of the following two types, 

depending upon the nature of the phenomenon involved: 

• Classification according to attributes 

• Classification according to class-intervals 

4. Tabulation: When a mass of data has been assembled, it becomes necessary for the 

researcher to arrange the same in some kind of concise and logical order. This procedure 

is referred to as tabulation. Thus, tabulation is the process of summarising raw data and 

displaying the same in compact form (i.e., in the form of statistical tables) for further 

analysis. In a broader sense, tabulation is an orderly arrangement of data in columns and 

rows. 

Tabulation is essential because of the following reasons. 

• It conserves space and reduces explanatory and descriptive statement to a minimum. 

• It facilitates the process of comparison. 

• It facilitates the summation of items and the detection of errors and omissions. 

• It provides a basis for various statistical computations. 

Generally accepted principles of tabulation 

Such principles of tabulation, particularly of constructing statistical tables, can be 

briefly states as follows: 

1. Every table should have a clear, concise and adequate title so as to make the table 

intelligible without reference to the text and this title should always be placed just 

above the body of the table. 

2. Every table should be given a distinct number to facilitate easy reference. 

3. The column headings (captions) and the row headings (stubs) of the table should be 

clear and brief. 

4. The units of measurement under each heading or sub-heading must always be 

indicated. 

5. Explanatory footnotes, if any, concerning the table should be placed directly beneath 

the table, along with the reference symbols used in the table. 

6. Source or sources from where the data in the table have been obtained must be 

indicated just below the table. 
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7. Usually the columns are separated from one another by lines which make the table 

more readable and attractive. Lines are always drawn at the top and bottom of the 

table and below the captions. 

8. There should be thick lines to separate the data under one class from the data under 

another class and the lines separating the sub-divisions of the classes should be 

comparatively thin lines. 

9. The columns may be numbered to facilitate reference. 

10. Those columns whose data are to be compared should be kept side by side. Similarly, 

percentages and/or averages must also be kept close to the data. 

11. It is generally considered better to approximate figures before tabulation as the same 

would reduce unnecessary details in the table itself. 

12. In order to emphasise the relative significance of certain categories, different kinds of 

type, spacing and indentations may be used. 

13. It is important that all column figures be properly aligned. Decimal points and (+) or 

(–) signs should be in perfect alignment. 

14. Abbreviations should be avoided to the extent possible and ditto marks should not be 

used in the table. 

15. Miscellaneous and exceptional items, if any, should be usually placed in the last row 

of the table. 

16. Table should be made as logical, clear, accurate and simple as possible. If the data 

happen to be very large, they should not be crowded in a single table for that would 

make the table unwieldy and inconvenient. 

17. Total of rows should normally be placed in the extreme right column and that of 

columns should be placed at the bottom. 

18. The arrangement of the categories in a table may be chronological, geographical, 

alphabetical or according to magnitude to facilitate comparison. Above all, the table 

must suit the needs and requirements of an investigation. 

Kinds of Charts 

1. Column Chart 

2. Bar Chart 

3. Line Chart 

4. Area Chart 

5. Pie Chart 

6. Scatter Plot 
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7. Bubble Chart 

8. Gauge 

9. Radar Chart 

10. Frame Diagram 

11. Rectangular Tree Diagram 

12. Funnel Chart 

13. Word Cloud Chart 

14. Gantt Chart 

15. Map 

a. Regional Map 

b. Point Map 

c. Flow Map 

16. Heatmap 

Analysis OF Variance (ANOVA) 

Analysis of variance (abbreviated as ANOVA) is an extremely useful technique 

concerning researches in the fields of economics, biology, education, psychology, sociology, 

business/industry and in researches of several other disciplines. This technique is used when 

multiple sample cases are involved. As stated earlier, the significance of the difference 

between the means of two samples can be judged through either z-test or the t-test, but the 

difficulty arises when we happen to examine the significance of the difference amongst more 

than two sample means at the same time.  

The ANOVA technique enables us to perform this simultaneous test and as such is 

considered to be an important tool of analysis in the hands of a researcher. Using this 

technique, one can draw inferences about whether the samples have been drawn from 

populations having the same mean. The ANOVA technique is important in the context of all 

those situations where we want to compare more than two populations such as in comparing 

the yield of crop from several varieties of seeds, the gasoline mileage of four automobiles, the 

smoking habits of five groups of university students and so on. In such circumstances one 

generally does not want to consider all possible combinations of two populations at a time for 

that would require a great number of tests before we would be able to arrive at a decision. 

This would also consume lot of time and money, and even then certain relationships may be 

left unidentified (particularly the interaction effects). Therefore, one quite often utilizes the 

ANOVA technique and through it investigates the differences among the means of all the 

populations simultaneously. 



II M.Com.  RESEARCH METHODOLOGY                18PCO8 

31 

 

t-test 

t-test is based on t-distribution and is considered an appropriate test for judging the 

significance of a sample mean or for judging the significance of difference between the 

means of two samples in case of small sample(s) when population variance is not known (in 

which case we use variance of the sample as an estimate of the population variance). In case 

two samples are related, we use paired t-test (or what is known as difference test) for judging 

the significance of the mean of difference between the two related samples. It can also be 

used for judging the significance of the coefficients of simple and partial correlations. The 

relevant test statistic, t, is calculated from the sample data and then compared with its 

probable value based on t-distribution (to be read from the table that gives probable values of 

t for different levels of significance for different degrees of freedom) at a specified level of 

significance for concerning degrees of freedom for accepting or rejecting the null hypothesis. 

It may be noted that t-test applies only in case of small sample(s) when population variance is 

unknown. 

z-test 

z-test is based on the normal probability distribution and is used for judging the 

significance of several statistical measures, particularly the mean. The relevant test statistic*, 

z, is worked out and compared with its probable value (to be read from table showing area 

under normal curve) at a specified level of significance for judging the significance of the 

measure concerned. This is a most frequently used test in research studies. This test is used 

even when binomial distribution or t-distribution is applicable on the presumption that such a 

distribution tends to approximate normal distribution as ‘n’ becomes larger. z-test is generally 

used for comparing the mean of a sample to some hypothesised mean for the population in 

case of large sample, or when population variance is known. z-test is also used for judging he 

significance of difference between means of two independent samples in case of large 

samples, or when population variance is known. z-test is also used for comparing the sample 

proportion to a theoretical value of population proportion or for judging the difference in 

proportions of two independent samples when n happens to be large. Besides, this test may be 

used for judging the significance of median, mode, coefficient of correlation and several 

other measures.  

Uses of SPSS 

SPSS is a widely used program for statistical analysis in social science. It is also used 

by market researchers, health researchers, survey companies, government, education 

researchers, marketing organizations, data miners, and others. 
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To improve your data analysis skills and simplify your decisions, execute these five 

steps in your data analysis process: 

• Step 1: Define Your Questions 

• Step 2: Set Clear Measurement Priorities 

• Step 3: Collect Data 

• Step 4: Analyze Data 

• Step 5: Interpret Results 
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UNIT – V 

REPORT WRITING 

Research report is considered a major component of the research study for the research task 

remains incomplete till the report has been presented and/or written. As a matter of fact even the most 

brilliant hypothesis, highly well designed and conducted research study, and the most striking 

generalizations and findings are of little value unless they are effectively communicated to others. The 

purpose of research is not well served unless the findings are made known to others. Research results 

must invariably enter the general store of knowledge. All this explains the significance of writing 

research report. There are people who do not consider writing of report as an integral part of the 

research process. But the general opinion is in favour of treating the presentation of research results or 

the writing of report as part and parcel of the research project. Writing of report is the last step in a 

research study and requires a set of skills somewhat different from those called for in respect of the 

earlier stages of research. This task should be accomplished by the researcher with utmost care; he 

may seek the assistance and guidance of experts for the purpose. 

Layout of the Research Report 

Anybody, who is reading the research report, must necessarily be conveyed enough 

about the study so that he can place it in its general scientific context, judge the adequacy of 

its methods and thus form an opinion of how seriously the findings are to be taken. For this 

purpose there is the need of proper layout of the report. The layout of the report means as to 

what the research report should contain. A comprehensive layout of the research report 

should comprise (A) preliminary pages; (B) the main text; and (C) the end matter. Let us deal 

with them separately. 

(A) Preliminary Pages 

In its preliminary pages the report should carry a title and date, followed by 

acknowledgements in the form of ‘Preface’ or ‘Foreword’. Then there should be a table of 

contents followed by list of tables and illustrations so that the decision-maker or anybody 

interested in reading the report can easily locate the required information in the report. 

(B) Main Text 

The main text provides the complete outline of the research report along with all 

details. Title of the research study is repeated at the top of the first page of the main text and 

then follows the other details on pages numbered consecutively, beginning with the second 

page. Each main section of the report should begin on a new page. The main text of the report 

should have the following sections: (i) Introduction; (ii) Statement of findings and 

recommendations; (iii) The results; (iv) The implications drawn from the results; and (v) The 

summary. 
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(C) End Matter 

At the end of the report, appendices should be enlisted in respect of all technical data 

such as questionnaires, sample information, mathematical derivations and the like ones. 

Bibliography of sources consulted should also be given. Index (an alphabetical listing of 

names, places and topics along with the numbers of the pages in a book or report on which 

they are mentioned or discussed) should invariably be given at the end of the report. The 

value of index lies in the fact that it works as a guide to the reader for the contents in the 

report. 

Precautions for Writing Research Reports 

Research report is a channel of communicating the research findings to the readers of 

the report. A good research report is one which does this task efficiently and effectively. As 

such it must be prepared keeping the following precautions in view: 

1. While determining the length of the report (since research reports vary greatly in length), 

one should keep in view the fact that it should be long enough to cover the subject but 

short enough to maintain interest. In fact, report-writing should not be a means to learning 

more and more about less and less. 

2. A research report should not, if this can be avoided, be dull; it should be such as to sustain 

reader’s interest. 

3. Abstract terminology and technical jargon should be avoided in a research report. The 

report should be able to convey the matter as simply as possible. This, in other words, 

means that report should be written in an objective style in simple language, avoiding 

expressions such as “it seems,” “there may be” and the like. 

4. Readers are often interested in acquiring a quick knowledge of the main findings and as 

such the report must provide a ready availability of the findings. For this purpose, charts, 

graphs and the statistical tables may be used for the various results in the main report in 

addition to the summary of important findings. 

5. The layout of the report should be well thought out and must be appropriate and in 

accordance with the objective of the research problem. 

6. The reports should be free from grammatical mistakes and must be prepared strictly in 

accordance with the techniques of composition of report-writing such as the use of 

quotations, footnotes, documentation, proper punctuation and use of abbreviations in 

footnotes and the like. 

7. The report must present the logical analysis of the subject matter. It must reflect a 

structure wherein the different pieces of analysis relating to the research problem fit well. 
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8. A research report should show originality and should necessarily be an attempt to solve 

some intellectual problem. It must contribute to the solution of a problem and must add to 

the store of knowledge. 

9. Towards the end, the report must also state the policy implications relating to the problem 

under consideration. It is usually considered desirable if the report makes a forecast of the 

probable future of the subject concerned and indicates the kinds of research still needs to 

be done in that particular field. 

10. Appendices should be enlisted in respect of all the technical data in the report. 

11. Bibliography of sources consulted is a must for a good report and must necessarily be 

given. 

12. Index is also considered an essential part of a good report and as such must be prepared 

and appended at the end. 

13. Report must be attractive in appearance, neat and clean, whether typed or printed. 

14. Calculated confidence limits must be mentioned and the various constraints experienced 

in conducting the research study may also be stated in the report. 

15. Objective of the study, the nature of the problem, the methods employed and the analysis 

techniques adopted must all be clearly stated in the beginning of the report in the form of 

introduction. 


