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1.0 aims and objectives 

At the end of this unit, you should be able to 

· define the term research 

· list and describe the objectives of research 

· list and describe the attributes of research 

· distinguish between research and common sense 

1.1 introduction 

This unit attempts to explain the concept, objectives, and characteristics of research.

1.2 scientific methods of research 

All of us today realize the tremendous importance of the findings of ‘Science’ or ‘Scientific Research’. Scientific developments have brought great changes in our way of life. Scientists of different fields are constantly engaged in the advancement of knowledge of their own areas. In spite of the tremendous influence of science upon modern civilization, there exists as yet no standard definition of science. Therefore, it is essential to define the term ‘science’ before we go to the procedures of scientific research.

1. Definition of science

 ‘Science’ is a systematized knowledge derived through observation, experimentation or any other systematic method or procedure in order to determine the nature of the phenomena being studied or the causes behind specific events. 

The above definition of science considers it both as 

I. A body of knowledge and 

II. A system of procedures and methods.

These two aspects of science should be dealt with in further detail.

I. Science as a body of knowledge

Science has often been taken to refer to all sorts of rigorously obtained and ordered bodies of knowledge. The scientific knowledge can be divided into several branches on the basis of areas covered by them and on the basis of their structural differences. 

(a) Rationalistic science: Philosophy & Theology.

(b) Formal Science: That deas with logic and pure mathematics. 

(c) Applied Science: Medicine and Engineering.

(d) Natural Science: Physics, Chemistry and Biology.

(e) Social Science: Sociology, Political Science, Psychology, Economics and so on.

Even those persons, who take ‘Science’ as a body of knowledge, define it in different ways. This will be clear from the following definitions:

i) Henry Poincare, a famous mathematician, defined ‘Science’ as knowledge of not of things but of their relations.

ii) Havelock Ellis, a noted Psychologist, regards science as the search for the reasons of things.

These two definitions are, however, not contradictory to each other. They explain the same thing in two different ways. Knowing the relation among the different things helps to know the reasons of things.

The wide definition of science given above includes both pure and applied subjects. Some important methodologists in sociology, take it in more specific sense, i.e., in empirical terms. As such science to term is one sub-part of ordered knowledge which is concerned with the empirical phenomena only, i.e., the world or phenomena which can be observed or experimented. The statements which constitute the scientific knowledge explain the phenomena. Such statements or explanation must satisfy a set of criterion that determine their accuracy. Moreover, bodies of scientific knowledge consist of statements about classes of empirical sciences, like logic and mathematics. Such statements are of different levels, taking different forms, depending upon the number of units or the size of the sample. A body of scientific knowledge may thus consist of such different statements, known as hypothesis, theory and law. 

II. Science as a system of procedures and methods 

The present state of knowledge is important of course. But it is important mainly because it is a base for further scientific operation, for further scientific theory and research. It is this scientific operation that generates a system of procedures and methods to discover new theory and inter-connected conceptual schemata that are fruitful for further research. Science has, therefore, been defined also in terms of the major processes that take place within it, like definition, identification, organization, verification, prediction and application. This sort of definition of science indicates the actual procedures of research followed in the development of scientific knowledge. 

Here we are talking of science as an activity. This second view is called a dynamic view, which means serving to discover or reveal. Its stress is on the problem solving activities of the scientists. George Lundberg in his book ‘Social Research’ holds the second view of science, i.e., considering it as a method. To him “Scientific method consists of systematic ‘Observation’, ‘Classification’ and ‘Interpretation’ of data …. Scientific generalizations are characterized by their degree of formality, rigorousness, verifiability and general validity.” 

Emphasizing the importance of the scientific methods in collection of the information about facts, Mr. Karl Pearson in his book ‘The Grammar of Science’ says, “There is no short-cut to truth, no work to gain knowledge of the universe except through this gateway of scientific method”. 

Many socialists, social scientists and scientists hold this second definition of science. As between the two approaches, scientists would perhaps lay more stress on the method and the process rather than on knowledge and the results. 

As said in the beginning, science should be taken in terms of both as a body of knowledge and also as a system of procedures and methods. ‘Knowledge’ and ‘Activities’ are the two different aspects of science. Both taken together alone give a complete definition of science. The two aspects of science are closely inter-related with each other. Activity is a necessary condition for the existence and development of any kind of knowledge. In other words, progress is possible only through conservation, transmission, and the accumulation of knowledge which is possible only through a process of analysis and verification. The reverse relation also exists in some respects. All scientific activities and their success depend upon knowing the environment, which is provided by the existing scientific knowledge. 

The difficulty encountered in attempting to define the term ‘Science’ arises mainly from the tendency to confuse the content to science with its method. Much of the content of science is constantly changing, so what may be scientific, i.e., accepted as true today, may become unscientific tomorrow. 

At the end it can be concluded that the different definitions given about science by many persons, did not find any clear and comprehensive meaning. But there is a consensus among authoritative writers with regard to the essential attributes of scientific method and process of scientific research. On the basis of such a consensus, science may be defined quite accurately and functionally as ‘an objective, logical and systematic method of analysis of phenomena, devised to permit the accumulation of reliable knowledge’. The key terms of this definition indicate what we call ‘essential criterion’ of scientific methods and will be dealt in detail subsequently, but before that the difference between scientific knowledge and common sense should be clearly understood. 

1.3 scientific knowledge and common sense knowledge 

Scientific knowledge is definitely different from the common sense knowledge because of the specific systematic procedures involved in it. Before we come to the specific differences between the two, let us take a few examples of each. Examples of common sense knowledge or statements are given below: 

1. Illness is the punishment for committing crime.

2. Economic depression is due to the Jews.

3. The earth is flat and the sun goes round the earth causing day and night.

4. Night follows the day. So day is the cause of night.

5. Bad omens, like a cat crossing the street while going to the examination hall, lead to the failure in examination. 

Examples of scientific statements are also given here to indicate the difference in their structure and nature: 

1. Christians are more conservative towards adoption of birth control methods than the Hindus.

2. Muslims tend to vote for congress.

3. Higher rates of crime occur among residents of slum than among residents from developed housing areas.

4. Intermediate students are politically less socialized than the graduates. 

Difference between scientific knowledge and common sense knowledge 

Examining the nature and structure of the above groups of statements we can differentiate scientific knowledge from the common sense one: 

1. The uses of concepts, conceptual schemes and theoretical structures are strikingly different in each of them. In common sense we find loose use of theories and concepts. As such fanciful explanations of the phenomena, natural or human, are blindly accepted. For example take the statements - 

(a) Illness is the punishment for crime.

(b) An economic depression is due to Jews. 

The scientists on the other hand systematically build their theoretical structures. They test them for internal consistency. They put of concepts to empirical tests. The scientists realize that the concepts are man made terms to represent reality but there are always chances of lack of close relation between the concepts and the reality. Hence they must always be empirically tested. 

2. Besides the concepts the scientists also test the hypothesis systematically. A common man may test his hypothesis or theory, but in a selective fashion. That means he selects those factors or evidences, which are consistent with his hypothesis. Take statements like ‘Bengalis are musical.’ This includes only those Bengalis who are musical but neglects, those, who are not. This type of statements are results of preconceptions and peoples’ tendencies of selective support. This quality has been found among armchair philosophers or social evolutions who first formed some ideas, concepts, hypothesis and then selected those examples which support their concepts or hypothesis. 

Contrary to this the scientists take into consideration not only those variables that have been hypothesized as the possible causes, but also those variables which are not effective or are not related. Take the statement “Higher rates of crime occur among residents of slum than among the residents from developed housing projects.”

A scientist would not make above types of statements in the beginning without making observation. He will first simply assume some sort of relationship between living conditions and delinquency rates. He would then take into consideration delinquency rates of different areas or of different neighborhoods, for example, of slums and developed areas. He would compare them, and then only after finding empirically slum and delinquency to be related, he will make such type of statements. His statements are thus based upon systematic observations and recording of facts and not upon purely personal judgments. Unscientific statements are found in the areas of both the social and the natural sciences. As for example, unless and until through observation and logical demonstration it was established that the earth is round and moves on its own axis around the sun, the people considered that the earth is flat and the sun moves around the earth causing day and night.

3. A scientist not only observes the relationship between two or more variables under different natural conditions but also tests the relationship under controlled conditions. He does not assume any causal relationship between the antecedent event and the consequent event simply on the basis of their occurrence after one another. He tests it empirically as well as under controlled condition whenever possible. 

A layman takes even fortuitous or accidental simultaneous occurrence of two events as causal viz., ‘night follows the day. Therefore, day is the cause of night.’

4. Final difference between the common sense knowledge and the scientific knowledge is that the scientist, while attempting to explain the relationship among the observed phenomena, carefully rules out metaphysical explanation for they are not testable. It is different from statements based upon belief.

Thus, the two types of knowledge differ in: (a) their manner of assumptions, (b) objectives, and (c) procedures. Second and third are the most important criterion.

1.4 scientific research 

By the term ‘research’ is meant any enquiry or investigation regarding any phenomena or event in order to discover facts. ‘Science’ as explained before, includes a body of knowledge and a system of procedures. A scientific research, therefore, means ‘an investigation carried on through systematic procedures.’ Thus, investigation carried on in the field of any science comes under scientific research. In this sense research in social sciences is also scientific. In the next chapter why and how of social science will be examined.

The best definition of scientific research, in the opinion of the present writer has been given by Fred, N. Kerlinger in his book, ‘Foundations of Behavioral Research.’ To him, ‘Scientific research is systematic, controlled, empirical, and critical investigation of hypothetical propositions about the presumed relations among natural phenomena.” 

1. The above definition of scientific research includes its two major characteristics. That the scientific research is systematic and controlled, which means that scientific investigation is ordered and the research situation is tightly disciplined. Among the many alternative explanations of a phenomenon, all but one are systematically ruled out. One can thus have greater confidence in the tested and established relationship among the variables.

2. That scientific investigation is empirical, which means that it has to be tested or checked against objective reality. It is easy to exaggerate or to over generalize. Hence each study must be subjected to the court of empirical enquiry and test. Thus, criterion of testing one’s hypothesis or theories systematically and empirically makes the results of scientific research different from the no-scientific ones.

To fulfill the above two characteristics scientific research makes use of what we call the ‘scientific method’.

4. Scientific method

(A) Definition 

It has been emphasized before that science implies two things, a body of knowledge as well as a system of methods.

When we talk about scientific method we are actually talking about the methodological aspect of science, i.e., its system of procedures, followed in any investigation. Science or scientific method has been defined differently by different persons. Some definitions spell out the steps or procedures to be followed to make it scientific, while the others point out its characteristics. A few of these are given below to make evident the steps or procedures of it as well as its characteristics. George A. Lundberg in his book ‘Social Research’, has specified its procedures and some of its essential characteristics. To him a scientific method consists of systematic observation, classification and interpretation of data. And the main difference between our day to day generalizations in one hand and the conclusions derived through the application of the scientific methods on the other, lie in the degree of formality, rigorousness verifiability and general validity of the latter.”

Another social scientist defines science in terms of its six major processes that take place within it. “These are testing, verification, definition, classification, organization and orientation which include prediction and application.” The above definitions indicate that scientific method is a system of techniques and processes. Techniques may differ from one science to other. But all the sciences are similar in the sense that they all aim to fulfill the essential characteristics of scientific methods, like objectivity, reliability and validity. They all aim to discover general laws.

From the above definition and discussion we can make the following derivations about scientific method.

1. It is a system of procedures which are similar to some extent and different in others in case of different sciences. However, it has some basic standardized steps or procedures, which are observation, classification, interpretation and application. Following these procedures, any study or investigation can be made scientific.

2. It has some specific goals, which are development of theories or laws, which provide explanations and predictions.

3. There are different techniques for different category of sciences, viz., natural, formal, social and so on. The techniques differ in relation to the phenomena to which they are suited and in terms of their exactness or other scientific characteristics. 

4. That there are certain essential criterion which must be fulfilled in order that any study can be called scientific. These are objectivity, reliability and validity. Besides these the study must also fulfill the notion of prediction and control. 

(B) Goals of science and scientific method

Any science or scientific study aims to explain the occurrence of events in terms of their causes. Such explanations are general in nature in the sense that they instead of trying to explain each and every separate behavior or characteristics of the individuals or the units, deal with them in common.

Such explanations, when derived through scientific procedures and stated in the form of scientific language are known as theory. Therefore, the ultimate goal of science is the development of theories. A scientific theory provides explanation of the events by specifying the exact relations of one set of empirical events with the others. Therefore, on the basis of scientific theories one can predict the occurrence of events in future. Natural or physical sciences are able to provide explanations or show relationship among the events more specifically than the social sciences and, therefore, are able to provide more exact predictions. But due to varying and changeable nature of the society or the social events such explanations or predictions in social sciences are not that exact. 

(C) Essential criterions of scientific methods

The essential criterions of scientific methods are (i) objectivity, (ii) reliability, (iii) validity, (iv) verifiability, (v) definiteness, (vi) generality, (vii) control and predictability. 

(i) Objectivity 

The study of any phenomena may be either subjective or objective. A study is called  ‘subjective’ when it is influenced by the scientist’s individual values, feelings and beliefs. On the contrary, any study is considered as ‘objective’ when it is based upon the objective observation of the factual events and not upon personal judgments. Any scientific study has also to be free from the remarks like, good or bad. 

Objectivity is an essential criterion to consider any study as scientific or non-scientific. Therefore, the scientific methods provide a rigorous, impersonal mode of procedure dictated by the demands of logic. The criterion of objectivity is easily maintained in natural or physical sciences, whereas it is very difficult to maintain objectivity in social sciences, because here our units of study are human beings themselves with whom we live and share our feelings and opinions. Besides this, people often have the tendency to consider their culture as superior. As a result often sociological and anthropological studies have suffered from ‘Ethnocentrisms’. By ethnocentrism is meant judging other’s culture according to ones own culture and values.

In social sciences achieving absolute objectivity has not yet been possible. Therefore, the social scientists are constantly engaged in improving the techniques or methods of data collection. Besides improving the methods it is also essential to train the investigators in techniques of observation and interview. 

Given below are examples of subjective and objective statements: 

Subjective statement 

(a) ‘Western families are highly individualistic and disorganized.’

(b) ‘Jews are cruel and selfish.’

Objective statement 

(a) Muslims are more conservative than Hindus in adaptation of family planning.

(b) Birth rate in developing nations is higher than that in developed nations. 

(ii) Reliability 

This is the second essential characteristic of a scientific method. In simple language reliability means the degree of accuracy of measuring instrument. It refers to the degree to which scores of a test remain constant for the same unit of measurement over times. According to F. N. Kerlinger, “Reliability can be defined as the relative absence of errors of measurement in a measuring instrument.” It would be wrong to expect that a measuring instrument will be perfectly free from errors. Achieving absolute reliability like the achieving of absolute objectivity of the measuring instruments is less possible in social or behavioral subjects, like, sociology, psychology or education. Here, therefore, the success of measurement depends upon the degree or extent to which errors can be eliminated. Important instruments of investigation in the areas of social or behavioral sciences are questionnaire, schedule, interview, content analysis and case history. Their reliability depend upon the way they are constructed and used. The extent to which they are reliable, they are dependable also.

Therefore, synonymous words, used for the term reliability are dependability, stability, consistency, predictability and accuracy.

When the events or the nature of the phenomena or the behavior of the units vary from one occasion to another we can say that they are of instable nature and therefore, are variable or unpredictable. Predictability, which is a rather essential quality of a scientific study, depends upon stability and consistency of events. The extent to which a measuring instrument has achieved accuracy, precision or exactness is the extent to which it is dependable also.

Science strives constantly for exactness. It is not satisfied with half-truths and is intolerant of careless procedures. In science we aspire to promote more specific description, reliable prediction and control. Kerlinger in his book, ‘Foundations of Behavioral Research’ and Jahoda & Selltiz in ‘Research Methods in Social Relations’ mention three different ways of testing reliability of a measuring instrument. 

(1) If repeated study of the same thing with the same or comparable measuring instrument under the same conditions gives the same or similar result then the instrument can be reliable. 

In case the instrument is reliable the difference in results will occur either when the conditions determining or affecting the results have changed, or when the sample on which the study is carried on is completely a different one. But such difference should not be due to the measuring instrument, as for example, due to different observers or due to difference in the mental position of the observer from time to time. This definition indicates the quality of stability of the reliable instruments.

(2) The second way of knowing the reliability of a measuring instrument is by knowing whether the measures obtained from a measuring instrument are true measures of the property being measured. This is an accuracy definition of reliability. Here we are really asking whether the measures are accurate or not.

(3) The third way of testing reliability is by measuring the exact amount of error in a measuring instrument. Reliability can thus be defined as the relative absence of errors of measurement in a measuring instrument. 

(iii) Validity 

Any measuring instrument is valid when it measures most accurately the objects or individuals and their characteristics. The questions that emerge in relation to the validity of a measuring instrument are: - 

(1) What does it measure?

(2) Are the data it provides relevant to the characteristics in which we are interested?

(3) Do the differences in scores represent true differences in the characteristics we are trying to measure or are the differences due to the influence of other factors? 

The “best” definition of validity has been given in Selltiz and others in their book, ‘Research Methods in Social Relations’. 

“Validity of a measuring instrument may be defined as the extent to which differences in scores on it reflect true differences among individuals, groups, or situations in the characteristics which it seeks to measure, or true differences in the same individual, group or situation from one occasion to another, rather than constant or random errors.

There is often a direct and close congruence between the nature of the object measured and the measuring instrument. If we are measuring certain physical properties, like color of the body or hair or of eyes, or are measuring some attributes that are direct and concrete in nature, like, age, income, and level of education then maintaining validity is not a great problem. The length of an object can be easily measured by laying of the sticks or measures that contain a standard number system in feet or meters. Weight of any movable object can also be measured easily. On the other hand, there are many social characteristics which are highly abstract in nature and can be measured only indirectly. Examples of such characteristics are achievement, aspiration, attitude, aggressiveness, socialization and authoritarianism. It is difficult to measure these characteristics validly, i.e., in exact amount. Such abstract characteristics need first to be defined in measurable terms. For example, to measure aggressiveness we will first have to define which behaviors can be taken as aggressive and which not. Unfortunately, there are no established scales to measure such type of abstract characteristics nor definite standardized rules to develop a scale. As a result, we have a large number of scales being used in Sociology or Psychology, but none of them have been repeatedly tested for reliability or validity.

A valid and reliable measuring instrument can be said to be one that is able to measure the characteristics both accurately and distinctly. That means the differences in scores on the measuring instruments should reveal true differences among the individuals, objects or units of measurement. The measuring instruments vary among themselves in the specificity or exactness of measurement. Among the different techniques of data collection, observation becomes comparatively less reliable and valid than the questionnaire and interview methods.

Types of Validity 

The most important classification of the types of validity has been provided by a joint committee of the American Psychological Association, the American Educational Research Association, and the National Council on Measurements used in education. The four types of validity that have been discussed by them and by many other methodologists, are: (a) Predictive Validity (b) Concurrent Validity, (c) Content Validity, and (d) Construct Validity.

Each of these will be examined briefly in the following pages. The greatest emphasis has always been laid on construct validity, for it is considered as the most important form of validity from the point of view of scientific research.

(a) Predictive Validity: By predictive validity is meant the extent to which the study implies predictive power. We predict a dependent variable from an independent one. We predict the existence or non-existence of a relation between any two variables, like ‘relation between method of teaching and students performance in the class’ or ‘relation between family background and voting behavior’. Predictions do not essentially mean predicting the occurrence of some event in future only. We may predict some present or future state of affairs. As for example if we are studying students’ class achievement on the basis of some tests, we can predict what would be their achievement in future. We can also assess and predict as to students of which year are the best or are likely to be the best. 

(b) Concurrent Validity: Concurrent validity and predictive validity is often considered as the same by many persons, like F. N. Kerlinger in his book “Foundations of Behavioral Research”. But there is slight difference between the two. Tests that help to distinguish the individuals who differ in their present state is said to have concurrent validity, and a test which distinguishes individuals who would differ in the future is said to have the predictive validity. Accuracy of the second one depends upon the first. Thus, they are similar and related to each other. Both are equally important. Predictive validity is ordinarily associated with practical problems and outcomes. Here interest is mainly in the extent to which such studies would help to solve problems. When we use one criteria to measure other characteristic we are faced with the problem of adequacy of the criteria we are using as indicator. Teacher’s effectiveness in the class may be determined on the basis of his or her knowledge of the subject, expression, fluency of the language, capability to answer students’ questions logically in the class, extent to which the students grasp his teachings, his capacity to maintain discipline in the class and so on. Predictive validity depends upon choosing the test criterion or indicators to measure each of the relevant concepts.

(c) Content Validity: Content validity is the representativeness of the content. It involves judging the representativeness of the items, i.e., how far they represent the content or the universe of the content of the property being measured. Here one selects from the universe of many items related to a property only those, which are considered as representative in the context of a particular research work. As previously discussed a teachers’ effectiveness can be measured through several different criteria. The set of criteria can be called  content of the universe ‘effectiveness.’ One has to select some items from these according to the nature of the subject of study and the population. Take another example. In a study of social status one would take the criteria of income, education, occupation and sex as indicators. 

Difficulty in determining content validity lies in the fact that it is easier to select items from universe of content which are more obvious than others, which are not. Difficulty is also faced when items are too few or when the items vary from one place to another, as in case of the study of social status. It also becomes difficult when items are too many. This difficulty is often faced in case of the construction of scales. Content validity of a collection of items can always be challenged in respect of how large or how good the contents are. 

(d) Construct Validity: We have seen before that the validity of the tests or measurement depends upon the extent to which differences in scores on it reflect true differences among units of observation. ‘Construct validity’ means determining which factors or properties can explain the variation in the scores or say variance of the test. In other words, which factors are responsible and, therefore, should be used to explain the differences among individuals or groups in their test scores on a measuring instrument. Thus, the researcher wants to locate the variables or factors which are called  constructs. All the characteristics are not measurable or identifiable directly. They are abstract in nature and need to be defined operationally for measurement. These are called  ‘constructs’. The researcher after locating the variables or factors attempts to trace out the nature, type and degree of relationship among different variables. For example, in the study of political socialization and political participation by the author it was found that scores on socialization and participation of students varied. Attempting to trace out the factors it was found that the scores varied with level of education of the students and their family background.

Thus in a study of any problem the scientists are interested in the measurement of the property, in test performance of the individuals in order to categorize them in groups and to distinguish the groups. They are also interested in the relationship between variables or constructs. This helps in predicting the behavior of the individuals.

(iv) Verifiability 

Scientific research is a continuous process of verification. The process of verification consists of repeated study of the same thing under  similar conditions in order to check the accuracy of the conclusion or inferences drawn. If the predictions made are found to be correct or if repeated study gives the same result then the study can be considered as accurate, reliable or valid. In a descriptive study verification consists of corroboration of the expressed results, generally by replication of the observations by unbiased observers. How many replicate observations are needed, and how much difference among the various observations is to be tolerated are questions that can be answered only by reference to the hypothesis. 

Examples of unverifiable statements are:

(a) God is kind

(b) Democracy is good

Examples of verifiable statement are:

(a) Marriage choice and religion are related,

(b) Voting behavior varies with religiously.

(v) Definiteness

Scientific method implies the quality of definiteness. Any conclusion derived through this are always definite in nature. The scientist, can test the correctness of or accuracy of generalization drawn by him when they are definite in nature. As for example the conclusion ‘The Degree of Political Consciousness and Participation increases with age and education’, is definite in nature and therefore can be tested. But it would be difficult to test the statements, like, ‘change in modes of production leads to change in the society.’

(vi) Generality 

Scientific conclusions are not particularistic but general in nature. They are not related to the specific or unique characteristics or behaviors of the individual units rather are related to the common characteristics of a class of individuals. This does not mean that the scientists are not at all interested in individuals. They study the individuals as the elements of groups, of classes, or of society, that supply us with information about classes or groups. As such the generalizations drawn about them cover not only the individuals who have been studied but also the similar individuals who were not selected in sample. The generalizations thus cover groups or classes irrespective of place, and time. 

(vii) Control and predictability 

Another criteria of scientific method is control. This is perhaps, the most important criteria in the sense that it is the degree of control which differentiates physical and natural sciences from the social sciences. Also that it determines the fulfillment of other criteria, as, reliability, validity, verification, predictive generality, etc. How to achieve control has been discussed in detail in the chapter ‘Research Design.’

1.5 objectives of research 

1. Curiosity about unknown

“Curiosity is an intrinsic trait of human mind and a compelling drive in the exploration of man’s surroundings.” It is a natural instinct in the mankind. Even a small child is curious about the unknown objects that he notices around him and tries to understand them in his own ways. The same curiosity drives a scientist to explore unknown factors working behind the social phenomena. When he observes various social activities of man so complex and varied, he simply marvels at their nature and tries to understand them in their true significance. 

2. Desire to understand the cause and effect of widespread problems of human beings
According to P.V. Young – “The search for cause and effect relationship has been more relentless than almost any other scientific effort upon which human energies have been spent.” People want not only an account of events but want to know how they happened.

3. Appearance of Novel and Unanticipated Situations 

Man is often faced with many acute and difficult problems. An ordinary person reacts emotionally to these, but a scientist sets down dispassionately to find out their cause and thus evolves a lasting solution to such intricate problems. In quite a large number of cases such problems have inspired the scientist to go into their detail and study the basic factors causing these problems. 

4. Desire to discover new and test old scientific procedure as an efficient way to gain useful and fundamental knowledge 

Such research is not in fact a research in  phenomena, but a research in techniques or methods used in research. A number of such researches have been made to evolve better and most refined techniques for dealing with human problems. Of late there has been growing emphasis upon the use of quantitative or statistical methods in research in order to make it more definite and mathematically precise. 

1.6 summary

We have said that research is used for understanding, explaining, predicting and to some degree controlling human behavior. It has the attributes of scientific method. It is carefully directed, formal, systematic and intensive process, which is closed, tied to theory and to theory development ultimately, however, it has a unique and specific purpose, and that is to provide ‘information’ or knowledge.

Exercise 1 

1. In your own words, define ‘research’ 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Exercise 2 

1. Why do we engage in the research process? 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Exercise 3

1. How do you characterize research? 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.7 Answers to check your progress exercises

Exercise 1. 

In simple terms, it is an attempt to find solutions to felt, real human problems. 

Exercise 2

Primarily we want to solve immediate problems.

We can also carry it out to broaden our understanding of the issue at stake. 

We may like to prove or disprove an existing state of affairs, etc.

Exercise 3

There are a number of characteristics of effective research undertakings.

It is an objective treatment of problems.

It is a step by step approach to solving problems.

It is systematic or scientific (for example, there are well established tools of data collection, sampling techniques, etc.) In other words, we make careful considerations and justifiable moves in the research process.

It is controlled activity i.e. factors or variables outside the objective of the research process are kept constant or are controlled so that they will not affect the process itself.

Exercise 4

Common sense knowledge is accepted blindly while this is not the case in research; hypothesis in common sense is tested selectively and so on. 
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2.4 Answers to check your progress Exercises
2.0 AIMS AND OBJECTIVES
  At the end of this unit you are expected to

· List and describe the major types of research

· Describe the steps followed in carrying out some of these types of research

2.1 INTRODUCTION

Although research may not always lend itself to rigid system of classification, it is usually possible and desirable to put it into one of the many general categories

 2.2 TYPES OF RESEARCH
	       2.2.1 Experimental Research 
 Experimental Research - An attempt by the researcher to maintain control over all factors that may affect the result of an experiment. In doing this, the researcher attempts to determine or predict what may occur.

Steps involved in conducting an experimental study


Identify and define the problem.
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Formulate hypotheses and deduce their consequences.
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Construct an experimental design that represents all the elements, conditions, and relations of the consequences.
1. Select sample of subjects.

2. Group or pair subjects.

3. Identify and control non-experimental factors.

4. Select or construct, and validate instruments to measure outcomes.

5. Conduct pilot study.

6. Determine place, time, and duration of the experiment.
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Conduct the experiment.
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Compile raw data and reduce to usable form.
[image: image5.png]



Apply an appropriate test of significance.
 Essentials of Experimental Research
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Manipulation of an independent variable.
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An attempt is made to hold all other variables except the dependent variable constant - control.
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Effect is observed of the manipulation of the independent variable on the dependent variable - observation.
Experimental control attempts to predict events that will occur in the experimental setting by neutralizing the effects of other factors.

Methods of Experimental Control

Physical Control
. Gives all subjects equal exposure to the independent variable.
. Controls non-experimental variables that affect the dependent variable.



	.
	Selective Control - Manipulate indirectly by selecting in or out variables that cannot be controlled.


	.
	Statistical Control - Variables not conducive to physical or selective manipulation may be controlled by statistical techniques (example: covariance).


Check your Progress Exercise1
1. Define experimental research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. List six steps involved in conducting an experimental study.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.2.2 Descriptive Research
Descriptive research is used to obtain information concerning the current status of the phenomena to describe, "what exists" with respect to variables or conditions in a situation. The methods involved range from the survey that describes the status quo, the correlation study that investigates the relationship between variables, to developmental studies that seek to determine changes over time.

Steps in carrying out descriptive studies

· Stating problems

· Identifying information 
· Selecting tools of data collection 
· Sampling 
· Designing procedures for data collection 
· Collecting data 
· Analyzing and making predictions 
Check Your Progress Exercise 2
1. Define descriptive research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. List eight steps involved in a descriptive investigation.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. State the purpose of survey studies.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.2.3 Historical Research
This is a procedure supplementary to observation in which the researcher seeks to test the authenticity of the reports or observations made by others.

Researchers who are interested in reporting events and/or conditions that occurred in the past employ the historical method. An attempt is made to establish facts in order to arrive at conclusions concerning past events or predict future events.

Steps to Follow

	.
	Isolate the problem

	.
	Collect source materials, including primary and secondary sources

	.
	Evaluate source material

	.
	Formulate hypotheses

	.
	Report and interpret findings


Primary Sources of Information - Direct outcomes of events or the records of eyewitnesses

Secondary Sources of Information - Information provided by a person who did not directly observe the event, object, or condition

External Criticism - As if the evidence under consideration is authentic. The researcher checks the genuineness or validity of the source. Is it what it appears or claims to be? Is it admissible as evidence?

Internal Criticism - After the source is authenticated, it asks if the source is accurate, was the writer or creator competent, honest, and unbiased? How long after the event happened until it was reported? Does the witness agree with other witnesses?

Establishing the Genuineness of a Document of Relic

	
	. Does the language and writing style conform to the period in question and is it typical of other work done by the author?


	.
	Is there evidence that the author exhibits ignorance of things or events that man of his training and time should have known?


	
	. Did he report about things, events, or places that could not have been known during that period?


	
	. Has copying altered the original manuscript either intentionally or unintentionally?


	
	. Is the document an original draft or a copy? If it is a copy, was it reproduced in the exact words of the original?


	· 
	. If manuscript is undated or the author unknown, are there any clues internally as to its origin?


 Checking the Content of a Source of Information

	
	. What did the author mean by each word and statement?


	
	. How much credibility can the author’s statements be given?


 Advantages

	
	. The research is not physically involved in the situation under study.


	
	No danger of experimenter-subject interaction.


	
	. The researcher locates documents, data is gathered, and conclusions are drawn out of sight.


 

Check your Progress Exercise 3
1. Define the historical method of research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. List the five steps to be followed in conducting a historical investigation. 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Differentiate between the following primary and secondary sources by placing an "X" in the blank before each primary source.

______ Original documents 

______Newspapers

______Textbooks 

______Artifacts

______Encyclopedias 

______Periodicals

______Relics 

______Reviews of research

______Remains

2.2.4 Empirical Research
Empirical research is at the core of many fields of study. Empirical research often defines relationships, demonstrates cause and effect and sparks our own minds to begin thinking of other possibilities to be tested and studied. Because empirical research is so important to so many fields, it is essential that researchers have the skills necessary to locate empirical research articles on their topics of study. 

The American Heritage Dictionary of the English Language defines empirical as follows;

1a.  It relies on or derived from observation or experiment

1b.  It is verifiable or provable by means of observation or experiment

2.   It is guided by practical experience and not theory, especially in medicine

So what does this tell us about empirical research? This definition tells us that empirical research is research, which is based on, observed and measured phenomena and it is research that derives knowledge from actual experience rather than from theory or belief. By understanding what empirical research is, we are better able to identify it within our own disciplines. 

Check your progress exercise 4

1. Define empirical research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.2.5 Qualitative Vs. Quantitative
The simplest way to define qualitative research is to say that it is a type of research that involves interpreting nonnumeric data. The underlying belief of qualitative research is that "meaning is situated in a particular perspective or context, and, since different people and groups have different perspectives and contexts, there are many different meanings in the world, none of which is necessarily more valid or true than another" (Gay & Airasian, 1996). A qualitative researcher, therefore, believes that the world cannot be pinned down objective meanings, but that all variables must be taken into account when conducting research, including the past experiences and personalities of the researcher. According to Peck and Secker (1999), this idea has three important implications from a research perspective:

First, it follows that the purpose of research is not to establish objective facts about the social world because objective knowledge is impossible; rather, the aim is to explore how research participants understand, or make sense of, the topics in which we are interested. Second, the theories we arrive at as researchers are also inevitably our own interpretations of research participants' understandings and not simply a reflection of them. Finally, for readers and reviewers to assess qualitative research, it is necessary to present a "thick description" of the data, illustrate this with substantial extracts, and make the processes of the analysis transparent.

How Qualitative Research differs from Quantitative Research:

In order to gain a clearer understanding of qualitative research, it is necessary to compare its basic purpose and focus to those of quantitative research. The differences mainly result from the positivist (the belief that the world can be measured, understood, and generalized about) perspective of quantitative research versus the non-positivist (the belief that the world cannot be generalized about) perspective of qualitative research. The following chart found on page ten of Educational Research: Competencies for Analysis and Application by Gay and Airasian (1996) makes this point very clear:

	 Characteristic
	Quantitative Research
	Qualitative Research

	Approach
	Deductive
	Inductive

	Purpose
	Theory testing, prediction, establishing facts, hypothesis testing
	Describing multiple realities, developing deep understanding, capturing everyday life

	Research Focus
	Isolates variables, uses large samples, is often anonymous to participants, uses tests and formal instruments
	Examines full context, interacts with participants, collects data face-to-face from participants

	Research Plan
	Developed before study is initiated, structured, formal proposal
	Begins with an initial idea that evolves as researcher learns more about participants and setting, flexible, tentative proposal

	Data Analysis
	Mainly statistical, quantitative
	Mainly interpretive, descriptive

	
	

	
	


Check Your Progress Exercise 5

1. Define qualitative research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. Define quantitative research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Which one is more preferable? And why?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.2.6 Clinical Research

Clinical research is about people - patients, former patients, and people who are well. The goal is to find out what causes human disease, and how it can be prevented and treated. 

Check Your Progress Exercise 6
1. What is clinical research?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.2.7 Action Research 

Action Research is a three-step spiral process of (1) planning which involves reconnaissance;  (2) taking actions; and (3) fact-finding about the results of the action.

Kurt Lewin (1947)
Action Research is the process by which practitioners attempt to study their problems scientifically in order to guide, correct, and evaluate their decisions and actions.

Stephen Corey (1953) 
Action Research in education is study conducted by colleagues in a school setting of the results of their activities to improve instruction. 

Carl Glickman (1992) 

Action Research is a fancy way of saying let’s study what’s happening at our school and decide how to make it a better place. 

Check your progress exercise 7

1. Define action research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.2.8 Analytical Research 
To analyze means to break a topic or concept down into its parts in order to inspect and understand it, and to restructure those parts in a way that makes sense to you. In an analytical research paper, you do research to become an expert on a topic so that you can restructure and present the parts of the topic from your own perspective. For example, you could analyze the role of the mother in Ethiopian family. You could break down that topic into its parts--the mother's duties in the family, social status, and expected role in the larger society--and research those parts in order to present your general perspective and conclusion about the mother's role.

Check your progress exercise 8

1. Define analytical research.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.3 summary

This unit has familiarized you to the most common types of research available in different fields of study. In this vein, we have looked at experimental, historical, descriptive, etc versions of research. Each type is suited to a specific kind of problem. It is also worth nothing that each has its own steps or designs. 

2.4 ANSWERS TO CHECK YOUR PROGRESS EXERCISES

Check Your Progress Exercise 1

1. It is a type of research in which one variable is manipulated to see its effect on the 

    other.

2. Identify problem; formulate hypothesis; construct experimental design; conduct   

   experiment; compile raw data; apply test of significance

Check Your Progress Exercise 2

1. It studies or describes people or situations, as they currently exist.

2. Stating problems; identification of information; selection of tools for collecting information; sampling; design procedures for data collection; collect data; analyze data; make predictions

3. The are used to assess the features of whole population or situations

Check Your Progress Exercise 3

1.Historical research attempts to study past events.

2. Identify problem; collect source materials; evaluate them; formulate hypothesis; report  and interpret finding.

3.  Try yourself

Check Your Progress Exercise 4

1.It is a type of research dependent on observation and experiment, provable by them and      guided by experience rather than theory

Check Your Progress Exercise 5

1. It is an attempt to describe the qualitative aspect of human behavior such as feelings, emotions, etc

2. It is an attempt to quantify human behavior and offer interpretations

3. Each one is suited to a specific type of topic or problem. Therefore one should use them accordingly or in combination

Check Your Progress Exercises 6

1. It studies about the causes and remedies of human diseases.

Check Your Progress Exercise 7

1.Action research is a study conducted on specific problem(s) by practitioners in different fields of study in an attempt to improve their practices.

Check Your Progress Exercise 8

1. It is an attempt to break down a topic and study its parts carefully to fully understand it

Unit 3: the research process
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3.0 aims and objectives 

At the end of this unit you are expected to 

· list the steps involved in carrying out research 

· describe the steps briefly 

3.1 introduction 

As research is a continuous process, a number of steps are involved from choosing a subject or selecting a researchable problem to reporting the findings of the study. This unit familiarizes you with the major steps involved in carrying out studies or research.

3.2 the research process 

3.2.1 Selection of the problem 

The first and the foremost thing to be decided by the research worker is the selection of the research problem itself. It is probably the most important matter to be decided by the research workers. Selection of an unsuitable problem would result in the inevitable failure. Following factors may be kept in mind while selecting the problem.

(a) The problem should be such, in which researcher may be deeply interested. His own interest will not only inspire him to work hard but also increase his power to grasp things quickly and keep his morale high in items of difficulties. 

(b) The problem should be allied with the chain of thinking or research already in existence. Stray problems if selected become difficult to co-ordinate and do not add to the wholesome development of the theory. 

(c) The problem selected should not necessarily be new. It may be an old problem or one on which work has already been done. There is a general temptation for the new research worker to hit upon some new problems, as it satisfies his sense of vanity, but from purely scientific point of view verification of an old problem may be equally useful. Any hypothesis successfully proved in the repeated tests that hypothesis assumes the form of a perfect theory.

(d) The topic should be within manageable limits. It should not be too comprehensive. Here again a good deal of caution has to be taken. There is general tendency to select vast topics, as they appear more grand. Lundberg has remarked at one place. “That social scientists tend to be impatient of pains-taking study of limited problems and incline rather towards the grandiose method of philosophy of history.” 

Vast subject of study, howsoever, grand they may appear, are unfit for real research work. It requires a real sense of humility and a definite control over temptation on the part of the research worker to confine himself to narrow topics. But they are very essential for successful scientific study. Al Lundberg remarks – “If some problems of physics today have fewer variables than some problems of sociology it is because physicists have found it advisable to exercise modesty in the scope of the problem which they set for themselves. They have been content to work patiently on a number of small but related problems, but their efforts in aggregate have produced the magnificent synthesis of the physical science as a whole.” 

(e) The topic should preferably possess some direct utility. This point raises the controversy of basic versus applied research. Basic research although so important for social theory has little practical value. Applied research may process immediate utility to some interested persons. Both of them have to be taken up but in order to make the research work financially self-sufficient due stress has to be given to applied part. 

(f) The topic should be practically feasible. Practical feasibility conveys many implied conditions. They relate to technique, time, money and other resources at the disposal of the research worker. The topic selected should not be such as cannot be dealt with through existing techniques. Time, money and other resources at our disposal not only limit the dimension of our studies but also the nature of studies. All these factors must be thought out well in advance and a budget showing the proposed expenditure should be prepared before the research work is actually started. 

3.2.2 Preliminary Preparations

After the broad topic of study has been selected certain preliminary preparations are essential. The researcher must acquaint himself with all the material that is available on the matter. This may consist of written texts, research work, unpublished information. The research scholar should go through them. Allied matter should also be read. He should find out the persons who have conducted research should contact them, discuss with them, the problem, their findings, technique followed by them and the difficulties faced. This early preparation will make him more equipped and better suited to tackle the problem under study. 

3.2.3 Selection of sample 

Social phenomena is very vast. It is practical impossible to contact each and every person. Moreover, the problem under study may not concern everybody. Therefore, a sample is generally drawn from amongst the people about whom the study has to be made. There are different methods of drawing out a sample and they have been explained in detail in on of the chapters. For this part only a brief mention is enough. The most essential feature of a good sample is its representativeness. The sample should include as fully as possible the qualities and attributes of the universe. It must be capable of yielding as accurate and reliable picture of the total. The sampling must be simple and easy to be drawn. It should be possible to assess the precision of the sampling and determining mathematically the limit to the errors. Above all, it must be practicable. An unpredictable sample, however excellent, is of not real use. In order to draw a representative sample the ‘universe’ or the total population that has to be studied, must be known. Thus, for example, if it is proposed to conduct a survey of the employment among middle class women and its effect upon the family organization in the city of Addis, we must know the total number of middle class women employed in different jobs in Addis. A list of all cases, of universe, known as source list is thus prepared and the sample is drawn according to systematic sampling methods. 

3.2.4 Deciding the method of study 

It has been explained in the previous part of this book that different kinds of methods are used in research. Each method has its own advantages and limitation. The research worker should, therefore, decide in the very beginning as to what particular method he is going to use. In selecting the method he should take into consideration not only the suitability of the method, but his own knowledge of it also, more than one method may be applied but a prior planning of the same is essential. 

3.2.5 Nature of information to be collected 

Social phenomena is generally very complex and influenced by a number of variables. It is, therefore, essential to decide before hand what information is to be collected. Questionnaire and schedules are generally prepared for this purpose. They contain certain set of questions that are to be asked from the informants. Questionnaire and are schedule bring uniformity and thus introduce objectivity in the study. A proper drafting of these documents is very essential. Any slip in the language may distort the meaning and many create distortion in the replies. Information required should be complete. If some important information has been left out it will require the same amount of labor and effort again to do it. Therefore, enough care should be exercised in this respect. 

3.2.6 Organization of survey 

If it is quantitative survey a good deal of organizational work is required for successfully conducting it. A number of field workers may be required. If they are not trained, they must be given necessary training. Proper arrangement should be made for checking and supervising their work so that they may not give false reports. After the report has been received, it has to be edited. A thorough checking of the form has to be undertaken. After this the data has to be classified, coded and presented in the form of tables. It is subjected to various kinds of analysis and ultimately conclusions are drawn proving or disproving the hypothesis. All this organizational work should be pre-planned. The researcher may put up his own organization or may take the help of some already existing professional body. If the project is quite big and likely to take enough time, it is generally, more useful to set up one’s own research organization. In short surveys, help may be taken from professional organizations because selection and training of the field workers is a time-consuming process and may require a lot of preparatory expenditure. Even if a separate arrangement is made for this purpose, occasional guidance may be taken and consultations made whenever some special technique is involved. 

3.2.7 Report

After the data have been analyzed deductions are drawn. These generalizations are often put in form of a report. If the surveys have been undertaken at the instance of a third party care should be taken to see that all the information demanded by him has been supplied. At such times the surveyor may give his own opinion as well as the suggestions regarding the problem under study. The form of report to be submitted should be decided before hand as it is very helpful in deciding the nature of information to be collected and the form in which it is to be analyzed. 

3.2.8 Protesting or pilot study 

Even after a theoretical preparation has been made some sort of trial survey is necessary to gain specific knowledge of the subject and get an idea of the various problems likely to be faced in the course of the survey. These trial surveys are variously known as pilot study, pretesting, test-tube surveys, etc. 

In pretesting the same procedure is followed as is to be adopted in actual survey. Every detail is to be followed with same precision. The number of cases to be included in the pilot study sample differs according to nature of survey. Generally 100 or 200 cases are taken. Sometimes even 25 cases are considered enough. 

The pilot study sample should be as far as possible representative of the main sample, in other words, it must include cases from all the different strata. Necessary amendments should be made in the questionnaire, method of study, the sample drawn and other plans of field organization. If a substantial change has been introduced as a result of the pre-testing a second or even a third pilot study may be essential.

3.2.9 Cost Estimates 

Every survey entails some financial expenditure which varies from survey, according to the scope and size of survey, time required, nature of information to be collected, etc. A prior estimate of financial requirement is absolutely essential. A hurried start without a definite plan may result in financial bottle-neck in the advanced stage of the survey and may even result in utter waste of time and money previously employed on it. Not only the expenditure required but also the resources through which the finances are to come should be pre-planned and definitely ascertained. 

In preparing cost budget all the necessary items of expenditure may be taken into account. They may include such items of as purchase of books, stationery, files, payment to be made to staff both clerical and field workers, conveyance and traveling expenses as well as other charges incidental to the survey work. A reserve of 10% for any contingencies must be made. Expenditure to be incurred on report must also be taken into account. 

No hard and fast rules can be framed regarding the amount of expenditure likely to be incurred. It entirely depends upon the nature of the survey and the circumstances in which it is to be carried. The general method is to divide the survey into following three parts, each part, requiring almost equal expenditure.

1. Planning the survey and drafting questionnaire, etc. 

2. Investigation in the field, collecting data, editing schedules. 

3. Coding, tabulating, analyzing data and writing report. 

As described above, formation of correct budget is a matter of experience and it will not be unwise if help is taken from professional organizations in this respect. 

3.2.10 Time estimates 

In any kind of planning, time factor plays a dominant role. The work has to be carried on according to time schedule. In fundamental research work time may not be an important factor and the researcher may take any period of time for completing his research, but in many types of short surveys specially those dealing with problems of immediate and transitory interest only, the time factor has a great importance and the survey must be completed within specified time if findings are to be of any interest to the people. 

Sometimes the report of the survey has to be given as quickly as within 48 hours. Telegraphic or telephonic surveys are conducted in such cases. Such surveys generally deal with attitude and opinion polls about some problems of immediate importance e.g., chances of a particular candidate in election. In such a case information may be collected on telephone or actual interview is dispatched telegraphically to the head office. Day and night work has to be done to tabulate the information collected and bring out the result in time. 

In preparing time schedule pretest surveys are very useful, but the space of work in the beginning should not be taken as standard. According to Parten. “Few people can continue to work at the pace established during the early days at a new job. Sickness, fatigue, holidays, extremely hot and cold weather, dismissals, errors, lack of supplies and many other factors tend to slow down the best of plans. A satisfactory time schedule takes into account as many of those contingencies as possible, but it should also show time for the unforeseen.”

No hard and fast rules can be given for calculating the time to be taken in survey. This depends upon the nature of information to be collected, the number and efficiency of the field workers, co-operation of the respondents, length of questionnaire or schedule, the geographical distribution of the informants, arrangement for dispatch, tabulation, analysis and printing of report, etc. 

Check your progress 

1. The steps involved in research across different fields of study are different. Argue for or against this. 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. What techniques are involved in defining research problems?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Summarize the major steps in research process. 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3.3 summary 

The steps are logical and sequential, that is, one step leads to the other, and provides good stepping ground for the next one. If you follow these steps, you should have little difficulty in writing you research paper, and you can see how well the steps fit together.

3.4 answers to check your progress exercises

1. Even if there are slight variations across disciplines, the basic steps in the research process start with problem identification and culminate with reporting findings. 

2. Even though these are not directly discussed, the following might be considered brainstorming, asking questions, scanning books, researching one’s friends or families, etc. 

3. Choosing a subject, narrowing/defining the subject; reviewing relevant literature; gathering data; analyzing data, summarizing and reporting finds. 
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4.0 Aims and Objectives 

At the end of this unit you should be able to 
· define the term ‘research design’

· list the different research designs

· describe the advantages and disadvantages of the designs

4.1 introduction 

After the selection and formulation of the research problem we have to decide about the type of research design to be followed. The design of a sociological research project can be said to be the plan of action, the strategy and the structure of the overall procedure by which we intend to gain more knowledge of a specific problem or a specific aspect of the society. 

4.2 the meaning of 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. 

This definition emphasizes fulfillment of research purpose within the limited economy. However, this definition does not make the structure of research design very clear. In the opinion of the author of this book the best definition of ‘Research design’ has been given by F.N. Kerlinger which specifies the process and structure and strategy of investigation conceived so as to obtain answers to research questions and to control “Variance”.

The terms, plan, structure and strategy need to be defined further to make the structure and procedure of research design more clear. The ‘plan’ includes everything to be done by the investigator in research procedure, that is from writing the hypothesis, defining the hypothesis operationally and collecting data to the final analysis of data. Thus, it means the overall scheme or programme of research. The term structure is taken to mean more specifically the outline scheme or the paradigm of the specific research project. By paradigm we mean a structure of a guiding model that regulates specifying their relationship or juxtaposition to each other. When we draw diagrams that outline the variables and their relation and juxtaposition, we build structural schemes for accomplishing operational research purposes. The term ‘strategy’ refers to the methods to be used to gather and analyze the data. After fixing up the objectives of the research project, one has to specify the procedures and methods of investigation. One has also to apprehend the problems that may emerge and decide the steps to be taken to tackle the problem. 

4.3 purpose of research design 

Any research design has two basic purposes, (a) to provide answers to research-questions as validly, objectively, accurately, and economically as possible, and (b) to bring empirical evidence to bear on the research problem by controlling variance. All the research activities have the purpose of answering research questions. However, the manner of seeking answers to the research questions differs from situation to situation according to the nature of the problems. In any project the research problems are further stated in specific hypothesis so that they can be measurable. There are various ways of testing the hypothesis depending upon their structure. The different research designs differ among them in the manner of seeking answers to research questions and also in the manner of testing the hypothesis. (b) The second basic purpose of research design is the control of variance. Research designs help in manipulation of experimental variables, i.e., in seeking and establishing the relationship between the assumed cause or the experimental variable and the effect, i.e., the dependent variable. In establishing such a relationship it is essential that the effect of other variables, besides the experimental one, should be controlled. Such variables are known as extraneous variables. By stating that the purpose of any research design is to control variance we mean that it specifically aims to:

(i) Maximize systematic variance 

(ii) Control or eliminate extraneous variance, and 

(iii) Minimize error variance

The extent to which these ends can be and are fulfilled depends upon the type, structure, and adequacy of the research design. Each type of variance needs further elaboration.

I. Maximizing systematic variance

The systematic variance is the variation or the difference caused in the dependent variable by the experimental variable alone and not by any other variable. By maximizing the systematic variance means to magnify or make evident the effect of the experimental variable on the dependent variable. The concept of variance and its control can be explained further one the basis of an example. Suppose a professor of English, or an university administrator wants to improve the students, performance in the class. For this he has to find a better method of imparting education. He makes the hypothesis that students’ reading habit is increased or their class performance is improved by the ‘Participation Method.’ , i.e., by participating in the class discussions or seminars than by simple lecture method. In this example the experimental variable will be ‘Participation Method of Teaching’, the effect of which the professor or the administrator desires to measure, as compared to the effects of Lecture Method of Teaching. Students’ performance is the dependent variable. In another study students’ reading habit can be taken as the dependent variable, the experimental variable being the same.

II. Control of extraneous variance

It means the control or elimination of the impact of other independent variables, which are likely to influence the dependent variable but are considered as unwanted or extraneous in the context of particular research work. It is essential to eliminate their impact so that variation in the dependent variable takes place only because of the assumed cause. In case of the above example – age, intelligence, previous school environment, family background etc., are the additional factors which might influence the reading habit or the class performance of the students. 

The researcher’s job is to isolate, minimize, nullify or eliminate the effect of such extraneous variables in order to demonstrate the effect of experimental variable ‘teaching methods,’ on the dependent variable, ‘the students class performance or the students’ ‘reading habit’.

The best way of doing this is to make the elements (the individuals) of the two groups, ‘experimental’ and ‘controlled’ to be equal or matched on the extraneous variables. This means that persons of same age, of similar family background and, or of same school should be equally distributed in both the groups. Randomization and matching are the two processes of making the elements of the groups equal or of making the two groups homogenous. These two processes would be discussed in detail under ‘experimental research design.’

III. Minimizing Error Variance 

A third group of factors, besides those mentioned above, influencing the dependent variable are known as random variables because they are temporary factors which vary from situation to situation. Their influence is considered as error variance. There are a number of determinants of error variance, for instance, factors associated with individual differences among subjects due to errors of measurement, variation of response from one trial to another, guessing, momentary lose in attention, temporary fatigue, lapses of memory, and transient emotional sate of subjects. Minimization of error variance can be achieved through:

(i) Measuring under controlled conditions, and 

(ii) By increasing the reliability of measure or measuring instruments.

2. functions of a research design

Any research design tells the researcher as to what steps to follow. It tells us what things are to be observed, how many observations should be made, i.e., what should be the size of the sample and how should the sample units be selected. It helps to locate the variable, and tells us how to manipulate the variables. It also tells us how to test the relationship among variables and which statistical methods are suitable to test the relationship. Finally, it tells us how to analyze the qualitative or the quantitative representations of the observations. It outlines the possible conclusions to be drawn from the analysis.

4.4 requirements for a good research design

The characteristics given below are to be followed for the development of a good research design. There is not any particular example of formulated research design which perfectly fits the model of a good research design. However, the researchers try their best to develop one that approximates to what can be called  an adequate or a good research design. 

These are

(i) Nature and scope of the problem to be studied must be stated clearly, or  must be well defined and formulated. 

(ii) If any hypothesis is to be tested it must be clearly formulated. 

(iii) The research design must adequately answer the research questions and test the hypothesis.

(iv) Relevant variables must be clearly identified and operationalized. Adequate method of collecting the information and methods of logically deriving the conclusion must be developed. Only then control of variance is possible.

(v) The research design must be structured in a manner that it fulfills the need of internal and external validity. 

The extent to which these are fulfilled determines the scientific validity of our knowledge. The different types of research designs differ among themselves in the extent to which the above criteria can be fulfilled. These will be examined while discussing different types of research designs. Before discussing the different types of research designs we need to define the terminologies ‘internal validity’ and ‘external validity’.

By ‘Internal Validity’ we mean whether the experimental manipulation really makes a significant difference. It is the extent of control that determines internal validity by differentiating experimental variance from extraneous variance. External Validity means generalizability, or representativeness. By generalizability we mean whether the relationship established between the variables is applicable to the sample that has been selected. The question that arises is in relation to the ecological and variable represntativeness of studies. This means that if the social setting in which the study or the experiment was conducted is changed whether the relationship between the said variables will still hold. For example, whether the relationship found between methods of teaching and class performance will be true for the students on whom the study was conducted or would be true for the students of different levels (post-graduate, graduate, high school and middle school) of different faculties, of different counties and times? Similarly, does the relationship found between political awareness and participation hold true for college students from different levels, faculties and even for students from different types of universities, namely residential and non-residential? ‘External Validity’ depends also upon equivalence of definitions from situation to situation. suppose we are studying the variables ‘achievement’, ‘aggression’ or ‘anxiety’. Do the variables mean the same for people from different areas or from different cultures? For this we have to define the terminologies. For example, when we are studying ‘anxiety’ we have to define what kind of anxiety we mean We have to see whether all kinds of anxiety are the same or not. For example, anxiety may be created in different ways, in one situation it may be created by verbal statements and in another situation by electric shock. The question is whether the two methods induce anxiety of the same type. 

4.5 types of research design

Once the problem to be investigated has been formulated perfectly, the investigator has to design the structure of his research. Any research work has the common purpose of finding answers to meaningful questions. Besides this, each research has its own specific purpose of studying, analyzing and explaining the events in a different manner. It is one the basis of these specific purposes that we can divide the research designs into the following four different types. The research designs vary from each other in their specific purposes.

(I) Exploratory or formularize research design

This research design is applied when the researcher is not acquainted with the problem or the community he wants to study. Therefore, it aims to gain familiarity with a new phenomena or community. It aims to achieve new insights into the problem or community in order either to formulate a more precise research problem or to formulate specific hypothesis and to locate the possible variables.

(II) Descriptive research design

It aims to gain accurate description of the community, institution or events in a manner that involves minimum bias and is maximum reliable.

(III) Experimental and Ex-Post facto research design

Both of these research designs aim to test causal hypothesis but in a different manner.

Besides the above-mentioned specific purpose the research designs differ from each other in their form or structure, in the proposition of hypothesis, and in the extent to which control of variance is needed and is possible. The four research designs would be explained in the following pages in terms of their specific purpose, proposition of hypothesis, structure and control of variance. The selection of the correct research design or combination of designs determine the scientific validity of a research. 

4.5.1 Exploratory or formulative research design 

It has been mentioned before that this research design aims to gain familiarity with the problem, or situation, or the community not known before. It helps in the discovery of ideas and insights that helps in understanding and formulating a problem for the development of hypothesis and for its more precise investigation. Without sufficient information about the phenomenon or the setting in which the study is to be carried out, it is not possible to develop a highly structured study design that would test specific hypothesis. Exploratory studies also help in clarification of concepts, in locating important variables, in establishing priorities for further research, in gathering information about practical possibilities for carrying out research in real life setting, and in providing a census of problems regarded as urgent by people working in a given field of study. As for example, if we want to make a study on minority group relations we will have to explore detailed information regarding the problem, the concept and the setting before we develop any structured research design. This happens when much empirical work has not been done in the specific filed. Study of minority relations involves similar problems as faced by Jahoda, Seltiz and others in the study of relations between member of different social and religious groups within the United States. For them it was essential to select such settings where the members of the different groups are in face to face condition, possibly in neighborhood housing colony, grocery, shops, drug store, etc. Since these investigators had little knowledge in the above mentioned areas of interest, they needed to first make an exploratory study design for six months. For gaining familiarity they interviewed housing experts, managers of housing projects, and race relation official of public housing agencies. Experience and insights of these experts made a valuable contribution towards gaining familiarity with the problem and in developing more systematic study of the same. On the basis of the acquainted knowledge they selected public housing areas or inter-racial housing project areas as integrated or suggested areas of race relationship. Such exploratory studies also helped them to identify other possible factors than occupancy studies also helped them to identify other possible factors than occupancy pattern (viz. integrated inter-racial pattern and segregated bi-racial pattern), such as the neighborhood where the projects were located, the racial composition of the tenants, the attitude of the management staff, project facilities, differences in religion, education or political views, etc. Only on the basis of all these information the investigators could develop a systematic study to determine how the difference in occupancy pattern might produce the observed differences in attitudes towards Negroes.  

In exploratory research design one makes use of the following methods for collecting information.

(a) Review of the related and other pertinent literature;

(b) Survey or interview of experienced people; and 

(c) Analysis of insight stimulating experiences.

One may use one or more of these methods. Whatever method is chosen, it is used in a flexible way. As one gains greater knowledge and understanding of the problem one needs to make frequent changes in the research procedure. 

(a) Survey of literature 

One of the simplest, short-cut and economic way to gain knowledge of or insight into the unfamiliar phenomena is to build ones research work based upon the works already done. One can collect explicitly formulated hypothesis from similar studies and use them as a basis for development of further research guidelines or for the development of hypothesis. Theories and concepts not only from similar areas of study but also from other studies might be useful in defining the problem in hand and in developing hypothesis.

(b) The experience survey 

The aim of the experience survey is to obtain insight into the problem or into the relationships between variables and to get an accurate picture of current practices by interviewing the experienced people. Mere statistical information is not sufficient for developing insight or for exploration into the problem. For example, the nature and amount of changes in tribal society can be assessed better by interviewing tribal welfare officers or tribals themselves than by going through the statistical figures along which show the change in terms of the amount of money invested or in terms of the number of tribal persons getting education, housing, or other facilities. The author also had to take help from experienced persons, the bureaucrats themselves, in developing a project to study the role of bureaucrats in the political development.

Though in our day-to-day experiences we are in a position to observe the effects of alternative decisions and actions with respect to problems of human relations, yet very few of us ever remember it, or put it into written form, or might have the competence to communicate it. Therefore, the researcher has to carefully select the respondents for experience survey in a manner that ensures a representation of different types of experience. As for example, in a study of the relationship between work performance and job satisfaction one will need to know above people’s job satisfaction, their work performance and also the working conditions or facilities available to the people. 

(c) Insight stimulating experiences 

Specially when the area under investigation is unformulated and there are few or no experienced persons to provide necessary information for development of insights and hypothesis for specific research, then intensive study of a few selected examples have been found to be highly fruitful. As for example the remarkable theoretical insights of Sigmund Freud were stimulated by his intensive study of some patients. Similarly, deep intensive anthropological studies of few primitive cultures have thrown light to the understanding of not only similar other tribes but also in the understanding of modern man. Utility of such examples in the formulation of the problem and hypothesis depends upon the intensity of the study of the individuals, as in case of Freud, or up on the intensity of the study of the group, community or culture as in case of the anthropology studies it depends upon the attitude of the investigator. His attitude should be of seeking greater and greater amount of knowledge rather than of testing specific hypotheses. He must have integrative power, i.e., can combine diverse pieces of information in a manner that it leads to unified interpretation. Its utility can be realized from the fact that often a study of a few instances may produce a wealth of new insights new ideas, whereas, a huge collection of facts may not.

4.5.2 Descriptive research design

(a) Meaning and purpose of descriptive design 

As the name itself implies, the purpose of this research design is to provide description of an individual, a community, a society, an event, or of any other unit under investigation. The description, provided by it, is aimed to involve minimum bias and maximum reliability. As different from the exploratory study design, the descriptive study design tests specific but non-causal hypothesis.

(b) Types of descriptive research design

Depending upon its structure description may be of two types:

(i) Qualitative, and 

(ii) Quantitative 

(i) Qualitative description: Studies related to culture, patterns or processes of social and cultural change and of their elements, like, customs, norms or values, of social structure and organization or of patterns of human behavior lead to qualitative descriptions of general nature. Contributions of early sociologists or anthropologists were related to these areas and were most general and wholistic in nature. They dealt with societies as a whole. Therefore, these descriptions were too general in nature. The qualitative description is obtained with the help of historical method or comparative method which looks into the origin and the processes of development of any culture or society and their parts. Though descriptive studies are not limited to any one method yet observation method, and specially the participant observation method has been more commonly used for collection of information. Participant observation is more useful than the non-participant one in providing such detailed description. Besides the use of participant observation method the researchers have made use of other methods like, formal or informal interviews, reading diaries or other secondary sources of data and so on. Information drawn from different sources have been combined together for drawing inferences. 

(ii) Quantitative description: It is achieved through the use of questionnaire method, structured interview, or through any other structured method. Such descriptions have covered different areas of human life and can be organized under different categories. These are:

For example, take (i) Description of characteristics of individuals, groups, or communities: Under such descriptions come the age distribution of individuals, their racial background, caste, income, occupation, nationality, or religion. These may also include description of groups or communities in terms of their socio-economic condition, cultural pattern, attitude, etc. 

(ii) Describing facilities: Such descriptions may be about the conditions of living in terms of average number of persons per room, per dwelling unit, per school, or per hospital bed in a year. Again, total calories of food intake of persons from different status, number and types of articles per family from different standards of living etc. also come under this type. 

(iii) Description of habits: Many studies have been carried on in sociology to describe different types of habits of the people, namely, their cinema going habit, their reading habit, etc. These are studied in terms of the number of times, like, regularly occasionally, or rarely, one visits or uses them.

(iv) Studies describing attitudes of the people: These are becoming more common since the emergence of modern democracy increased emphasis on people’s greater participation in activities of the government or in the development of the society. A large number of attitudinal studies have been carried on by sociologists and psychologists to assess peoples’ opinion and attitude towards political parties, government, socio-economic systems, cultural values and so on. One may estimate on the basis of such attitudinal studies as to what number or percentage of people from a community or from a given population will be holding certain views or attitude. As for example one may state that greater number of protestants than Muslims prefer family planning. Highly specific descriptions help in making predictions. In case of the above example on would be able to predict as to what percent of people from Addis will vote for EPRDF as against the percentage of persons who will vote for EDP. 

(v) Descriptive studies do not only provide picture about variation or distribution of a characteristics in the population, they also help in discovering how different variables are associated. For example, the study of students’ political awareness and political behavior may reveal that their political awareness and political behavior varies with their levels of education, their family background, and parents’ level of education. Such studies help in the development of theories. 

(c) Importance of descriptive research design

In behavioral sciences as a whole, descriptive approaches have been most widely used. These days there is greater demand of making our studies as accurate as possible like those in natural sciences. Studies in natural sciences are highly structured as they are carried on under controlled conditions through experimentation. This helps in making accurate predictions and control. Therefore, there is greater emphasis on the use of experimental method behavioral sciences.

Even then descriptive studies would continue to occupy important place as a part of survey research work; specially if and when developmental programme would be based upon assessment of peoples’ opinion and attitude.

Besides, descriptive approaches have great value because of their use in both the preliminary and final stages of an experimental study. Thus, the descriptive approaches may serve as the ‘reconnaissance’ phase of an investigation in a new area in which the purpose is to identify factors which are most promising for experimental investigation. The descriptive approaches may be used to portray the status of a situation after some procedure suggested by an experimental analysis has been put into effect. A second reason for the widespread use of descriptive approaches is that the kind of data yielded from such a study is highly useful to applied workers. It provides descriptive but concrete and factual information about the characteristics of any phenomenon or event and the situation under which it takes place. This also suggests the possible factors behind the occurrence of events which help the applied workers to deal with every day practical problems and to make definite plans for further action. Finally, the descriptive studies are also very useful, because they apply to a very broad class of problems. 

(d) Steps of descriptive research design 

Of scientific investigation, which are formulating the objective of the study, designing the methods of data collection, selecting the sample, collecting information, processing and analyzing the data, and reporting of the findings. These steps or procedures are followed in order to obtain complete and accurate information. This provides greater protection against bias than is possible in exploratory studies. 

The first requisite of a good descriptive study is to clearly and specifically state the purpose, goals and objectives of the investigation. If the purpose is stated in a vague manner, then it may not clearly direct the appropriate sources of information. The data to be collected must be appropriate or relevant to the questions raised. The second logical step of a descriptive study is spelling out in detail exactly the processes, products, conditions, or characteristics of the things to be examined. Naturally at this stage one has to clearly define the variables in operational terms, that means defining them in terms of the ways in which they are to be measured or observed. At the third stage, one decides precisely as to how the descriptive information will be gathered and analyzed and through which methods. The methods of data collection has not only to be selected from those available methods like, questionnaires, observation, interview, projective techniques etc. but has also to be constructed and evaluated in terms of their objectivity, reliability and validity. One has also to decide about the structures and procedures of sampling and the size and reliability of the sample. One has to determine exactly how the data will be categorized, what descriptive indexes will be used to summarize the information. Furthermore, one has to identify which, if any, statistical test of hypothesis will be applied, and lastly, plan the charts, graphs and tables that might be appropriate for the ultimate presentation of the results. 

After the above decisions have been made, the next step is to carefully and accurately implement them.

At the final stage of descriptive study comes analyzing the data and making inferences. The process of analysis includes coding the interview, replies and observations, tabulating the data, and performing statistical computations, like, average, percentages, correlations, etc. Steps are taken to observe economy and safeguard errors at each step of research.

Thus, we have seen that the technique of data collection in descriptive research design are more specific. Also that it has more specific hypothesis to be tested. One can make more accurate predictions on the basis of descriptive studies which is not possible in exploratory research designs. 

(e) Similarities and differences between descriptive and exploratory research designs

(i) Specific structure of hypothesis, of methods of data collection and analyses make descriptive studies much more structured than the exploratory research designs.

(ii) Exploratory research designs develop hypotheses at the end of the study whereas descriptive research designs begin with hypotheses. This is because exploratory research designs are applied when one does not have knowledge or clear ideas about a community. Descriptive research designs are applied when one has ideas or knowledge about the community which he tries to present in a systematic or organized manner. Therefore, with the existing amount of knowledge, development of hypotheses becomes possible. 

(iii) In descriptive studies hypotheses are much more specific in comparison to the exploratory studies.

(iv) Often exploratory and descriptive study designs are used in sequence. Exploratory study of a problem is done at the initial stage of research and hypotheses are developed at the later stage. These hypotheses are tested through descriptive study designs.

Common advantages and disadvantages of the descriptive approaches 

Advantages 

(i) One may desire to isolate the effect of one or two variables upon a dependent variable. To isolate such effect, it is necessary to test them under the controlled conditions of a laboratory. However, it is not possible to bring many social events or units from a ‘real life’ situation to the laboratory for controlled study, for example, ‘locating cause behind social movements.’ Nor is it possible to lift the findings from the laboratory and apply them directly in the field. In such cases effects of different variables may be marked out through statistical computation of data achieved through descriptive studies.

(ii) The different research designs are suited to the study of problems of different nature. Therefore, there are specific types of problems which can be studied only through the descriptive method.

(iii) Many of our developmental plans or welfare policies are related to a big population. Before such plans or policies are made and implemented we may need information about the characteristics, nature, or problems of the people. We may also need to know the attitude of the people towards specific government plans or policies. Such attitudinal studies would reflect the possible type of reaction of the people towards the policies. This would help the government to find out suitable methods of implementing the policies, like ‘family planning.’ These can be easily achieved through descriptive studies.

Disadvantages 

Defects in the results of descriptive studies occur due to the structure of the research design itself, i.e., ‘faults of the method per se’, and secondly, because of avoidable faults involved at the stage of its construction and application.

(i) The first fault involved is in its structure, that is, it appears to be simple on the surface. People, therefore, tend to apply it without care. In such cases the descriptive studies remain mainly tools of gathering information and not of doing research.

(ii) People tend to collect only those evidences that support the ideas of the investigators or their hypothesis. This leads to over generalization. 

(iii) Other disadvantages of the descriptive studies are that they do not provide very much information about the effects of the variables because in them one cannot manipulate the variables to go their effects isolated. Hence, no real evidence of cause and effect relationship is provided. Thus, the description of natural situation supply us with information about the events in terms of their concomitant variation. But they do not show causal sequences of events. They provide us with information or description of the conditions under which an event takes place but do not provide evidences for inferring causation.

(iv) Faults may also occur because of respondent’s or investigators bias. Descriptive studies require the co-operation of respondents over whom the investigator has no direct control. A great deal of time and effort has to be spent after creating their interest and co-operation. Even when they co-operate, there are chances of miss-information and forgetting.

4.5.3 Experimental research design

By experiment we refer to that portion of research in which variables are manipulated and their effects upon other variables are observed.

Thus, experiment is the procedure for gaining knowledge by collecting new or fresh observation under controlled conditions. When a scientist fails to find out through simple observation the possible factors operating in a given problem, he resorts to experiment. Thus, the difference between simple observation and experiment is that in the second one, observation is done under controlled situation. ‘Experiment may be considered to have begun when there is actual human interference with the conditions that determine the phenomenon under observation. The above statements show that the fundamental rule of the experimental method is to vary only one condition at a time and see its effect on the dependent variable. Here one creates simple cause and effect situations under which one or more variables, the causes, are manipulated and their effects upon the dependent variables are observed, while the other conditions are rigidly kept to be constant. 

Experimental research design is different from the previous two research designs, i.e., the ‘Exploratory Research Design’ and the ‘Descriptive Research Design’ in its objective, structure, and procedures. The purpose of experimental research design is to test a causal hypothesis which is highly structured. It has been mentioned before that a causal hypothesis is one that states the cause and effect relationship between two or more variables. The structure and procedure of experimental research will be discussed later on. To understand its structure and procedure, it is essential to define first of all some basic concepts related to experiment, the logic behind experiment, the concept of evidence and of validity.

(a) Concept of variables and its types 

It has been said before that scientists set up relatively simple cause-and-effect situation where one or more variables are manipulated and their effects upon others are observed while other conditions are held constant.

It can be said that the term ‘variable’ can be defined in simple language as the property of individuals, groups, community or any object that varies from one unit to another and can be represented through definite values. According to F.N. Kerlinger, ‘A variable is a property that takes on different values.’ The variables, most frequently used in sciences, like sociology, education and psychology, are class, income, occupation, age, intelligence, etc. These properties do not only vary from individual to individual or from group to group but do also influence and thus create variation in the peoples’ aptitude, opinion, behavior and even their inter-social relations and interaction. 

In an experiment a researcher is to deal with two sets of variables:

Independent variables: i.e., the variables or factors which act as determinant of other factors or events or say do influence them. These are called  cause.

Dependent variables: These cover those characteristics or behavior of units which are influenced by the first group of factors. This means that whenever there is a variation in the independent variable or cause there would be a variation in these. Individual’s behavior, attitude, interaction, etc. can be called dependent variables or the effect when seen as the facts affected by the individual’s age, income, education or intelligence which are seen as cause or the independent variables.

The experimenter may be interested to measure the degree of effect of one or two independent variable upon the dependent variable. Which characteristics will be considered as independent variable and which one as dependent variable depends upon the nature of the problem under study and varies from one research work to another. For example in one study, population growth and population density can be taken as determinant factor of the increasing slum condition, which is the effect, whereas in another study slum may be taken as a condition that creates and increases the rate of delinquency. In the first example ‘slum’ is the assumed effect and in the second example it is the assumed cause.

A third group of variables which come into the picture while conducting an experiment can be termed as extraneous variables. The extraneous variables are those independent variables which are likely to influence the assumed effect but since the researcher is interested in establishing the causal relation between the specific assumed cause and effect, therefore, the effect of such extraneous variables have to be controlled, eliminated, or at least minimized. Besides this, the effect of the random variables have to be eliminated. 

In his attempt to establish causal relationship between an independent and dependent variable, the experimenter tries to manipulate or say create variation in the independent variable, and see its effect upon the dependent variable.

Any variable that can be manipulated or in which variation can be created is called  active variable. Imparting educating by different teaching methods or creating different environments of play, creating anxiety etc. can be called  active variable. Contrary to these are the assigned variables which cannot be manipulated or in which we cannot create any change. These are like sex, age, caste characteristics of the individuals. 

(b) Procedures of experimental research design

The steps or processed involved in experimental research design can be divided into the following:

(i) Construction of control and experimental groups.

(ii) Pre-test

(iii) Exposure of the experimental groups to the experimental variable.

(iv) Post-test

Step 1. Construction of control and experimental groups: This step consists of the selection of the units of measurement, i.e., the individuals from a given population, called  universe for the purpose of a specific study. The process or method of selecting the individuals is same or at least related to the process or method of assignment of individuals to the control and experimental groups.

Whatever be the structure or type of experimental research design, it involves comparison of two or more groups of subjects. One group, the experimental group is exposed to the effect of experimental variable whereas the control group is not. If the two groups are found to be similar on all other characteristics, except the exposure to the experimental variable, then the difference in the dependent variable is assumed to have been caused by the experimental variable. Sometimes more than one experimental group is constructed and exposed to different experimental treatments in order to find out the effect of different amount of exposure to the experimental variables or the effect of several but similar experimental variables. One may make several control groups to isolate the effect of measurement, or the instrumentation effect from the other effects. As an example of studying the effect of similar experimental variable, we can take the example of studying the effect of different teaching methods on the students’ performance. We may assume that the different teaching methods, viz. (1) Lecture, (2) Lecture and demonstration, and (3) Lecture and class participation through seminars – will determine the students’ class performance differently. For this we will need three groups of students who will be taught by the different methods and then be compared on the basis of their performance.

In order to test the effect of experimental variable, we need to control the effect of other variables, which may create difference in the results. In case of the above example, besides the method of teaching, class performance of the students may vary from one to the other according to their varying economic position, family background, occupation of the parents, pre-university environment, and so on. These variables can be called  extraneous variables for they are likely to determine the effect but we are not interested to measure the degree of their influence on the dependent variable, because we want to measure the effect of methods of teaching by isolating them from the above mentioned factors. The way to culminate or control the effects of such extraneous variables is to make the control and experimental groups to be equal or similar to each other on these characteristics. Control of social conditions cannot always be obtained by manipulating the subjects or by exerting any physical force on them or by creating an artificial condition as is done in the areas of natural or physical sciences. Here control is achieved by selecting the individuals for different groups in a manner that they are similar on extraneous variables like, income, occupation, chronological etc. 

There are two different processes through which the individuals are selected from the universe and assigned to the different groups in a manner that they become similar to each other. These two methods of selection and assignment are called  (a) processes of Randomization, and (b) the process of matching.

(a) Randomization: Process of randomization includes the process of selecting the units of people at random from the total population and assigning them to the control and experimental groups at random. According to the principles of randomization any social characteristics is distributed in the population systematically and not haphazardly. Secondly,  in random procedures every member of a population has an equal chance of being selected. Therefore, all the characteristics of the population are expected to be equally or truly represented in the sample if the selection is made on the basis of random principles. Thus, to study the effect of teaching methods on the performance of the English students we would select a given number of them from 3rd year and 4th year English classes and then assign them into groups at random. Randomization is the fundamental process of achieving control in experiment in social sciences. It is assumed that random allocation of subjects to treatments should make the groups equal on the dependent variable. Whether it does so or not depends upon chance, which with careful planning will be reliable in most cases. 

(b) Matching: Matching is the second process or technique, used to make groups, control and experimental, equal. The units of the groups or say the individuals are compared and matched on selected characteristics. One may select the experimental groups in a way that each group has the same number of members having the same experience, or the same intelligence level and so on. This sort of matching can be called  group matching or frequency matching. Here the subjects are allocated in a manner so as to create groups with similar distributions on a few relevant variables, but not necessarily on all of them simultaneously. Thus, two groups might have the same age distribution and the same sex distribution but not the same age by sex distribution. This method is less rigorous and can be attained with small number of subjects. A second way is to match the individuals for these characteristics in a way that if a member of group ‘A’ has a high level of intelligence, comes from a given social class and has a certain amount of past experience, then each of the other groups should have one member with the same characteristics. This sort of individual to individual matching is difficult. The process here is more rigorous more time consuming and more costly than the group matching. If we are studying students’ political socialization it would be easy to select two students who have same age, same level of education and same marks. But if we add the characteristics caste, I.Q., and school environment, to those mentioned above, then the task would become difficult. The greater the number of factors on which the individuals are to be matched, the more difficult is the task of finding identical persons. Since the problem of matching makes the process a complex one, the researchers use randomization more commonly. 

Step 2. Pre-test: Pre-test helps to establish the original equality and thus comparability of the different groups. By measuring certain given characteristics of the units of different groups say for example age, income, I.Q., level of education etc. we can know whether and to what extent the groups have been equal on extraneous variables.

Secondly, pre-test also helps to measure the initial position of the different groups on the dependent variable. This help us to safely conclude that the difference found between the experimental and control groups is due to the influence of the experimental variable. 

Step 3. Exposure of the experimental group to the experimental variable: After giving pre-test the experimental group is exposed to the experimental variables or is given a treatment. For example, an experimental group of students might be exposed to a new method of teaching or be shown a picture or be made to use new cosmetic products. But at the same time the control group is denied of the exposure to the same variable.

Step 4. Post-test: at the fourth stage, observation or measurements on a sociometric scale are made of each group and are compared with the pre-test measurement available. Comparative changes or differences in the two measurements, pre-test and after-test, indicate the possibility of influence of the causal factors. Sometimes changes in the final measurement or differences between the groups may be due to fluctuations of random sampling or because of extraneous factors. However, if we are sure that such effects have already been successfully controlled, then we can safely conclude that the difference between the control and experimental groups or between the results of pre-test and the post-test are due to the impact of the experimental variable. Such relationships cannot be considered as proved, unless confirmed and established by repeated testing of the relationship exactly under similar conditions. In case of experimenting on human beings, it becomes very difficult to maintain the similarity of the experimental condition. 

Check your progress Exercise 

1. What is research design?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. What is the purpose research design? 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. List and define each types of research design.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4. What we thuds do you use for collecting data in exploratory research design?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5. Why do we prefer one research design over the other?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.6 summary

Research design is the arrangement  of conditions for collection and analysis of data. It is the plan, structure, and strategy of investigation worked out to obtain answers to research questions. We have identified a number of types of research designs suited to specific research problems. In this regard, we made mention of experimental, exploratory, and descriptive research designs. 

4.7 answers to check your progress exercises

1. It is the plan or design used to facilitate conditions for the collection and analysis of data. This is done with the view to answering research questions.

2. a) To maximize systematic variance 

      b) Control external variables 

      c) Minimize error variance 

3. a) Experimental research design – tests relation between different variables 

     b) Formulative research design – helps to identify research problems 

     c) Descriptive research design – focuses on offering specific descriptions without focusing on causal relations 

4. a) Review of related literature 

     b) Survey 

     c) Analysis of insight stimulating experiences 

5. The choice of one design over the other depends among others, on the nature of the research problem selected for study.    

Unit 5: sampling techniques
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5.0 aims and objectives 

At the end of this unit you should 

· define the term ‘sampling’

· define the term non-probability sampling 

· define the term probability sampling 

· list and describe the many types of sampling 

· describe the advantages of sampling 

5.1 introduction 

The purpose of this unit is to briefly discuss about the concept, advantages, and types of sampling which is one of the basic components of the research design.

5.2 sampling techniques 

5.2.1 Sampling Defined

In simple words sampling consists of obtaining information from a portion of a larger group or  universe. Often a  researcher has to collect information about universe that consists of vast, differentiated population spread over a larger territory; and that too within limited amount of time and money. Measuring or collecting information from each and every member of such a vast population is, therefore, always not possible. It is known that part of a whole can give sufficient dependable information if the procedures followed in selection of the part had been scientific. It is this part of a whole which is called  a sample.

While dealing with sample and techniques of selection the first question that arises is ‘what should be the desired characteristics of a sample? In an answer to this it can be said that: (i) a proper sample must give a precise but correct picture of the population from which it is drawn; (ii) the sample must be obtained by probability process. This would permit the use of statistical procedures to relate the sample to the population from which it has been drawn; (iii) the sample should be as small as precision considerations permit, and (iv) it should be as economical as possible and gathered swiftly to be completed within the time schedule.

Before we elaborate the advantages and disadvantages of sampling in comparison to non-sampling studies, the different techniques of drawing a sample, and the problem of reliability of sample, it is essential to define the concepts most commonly used in this concern, that is: (i) universe or population, (ii) stratum, (iii) elements, and (iv) sample.

Universe 

In simple language a population or universe can be defined as any collection of persons or objects or events in which one is interested.

Universe or population differs for each research problem depending upon the nature and type of information sought. In other words, population consists of the people who are related to the specific problem under investigation. “A population is the aggregate of all the cases that conform to some designated set of specification”. Thus for example, if we are studying the relationship between the class achievements of the university students and the methods of teaching, then the students of any place and of any time will come under our population. For another example, if we are studying the voting behavior or political participation of the citizens of Ethiopia then all the adult citizens of Ethiopia living in Ethiopia or outside will come under ‘population’. In research we often speak in terms of population characteristics, examples of which are age, sex, income, place of residence, caste, occupation, population, size, density, migration rate and so on. At a time all of these characteristics are not measured. Which characteristics are to be measured depends upon the nature and type of problem under investigation. According to the number of characteristics in which we are interested at a time or which we intend to measure at a time, we can divide the population into several types. 

(a) Univariate population.

(b) Bivariate population.

(c) Multivariate population.

(a) Univariate Population 

Univariate population is one in which one considers only one characteristics at a time. This characteristics may be any one, for example, age, income, sex, T.V. listening habit, or cinema going habit, and so on.

This dose not, however, mean that the population has one characteristic, rather that we are considering only one out of the several at a time. 

(b) Bivariate Population 

Our population can be defined as a bivariate type when we are measuring two characteristics simultaneously of each member. As for example, we may want to know-how cinema-going habit varies from urbanites to ruralites or how political participation is determined by degree of political awareness, or by political orientation.

(c) Multivariate population 

A multivariate population is one in which we consider observations on three or more characteristics simultaneously. A car accident on the road is often caused not only by the mechanical failure of the car but also by one or several of other factors, like, the driver’s mental and physical condition, pedestrian’s behavior, traffic volume, slipperiness of road, improper signals at cross section, disregard of traffic rules and regulations, careless driving, mechanical failure of vehicle etc. Take another example ‘poverty’. Poverty is caused by many factors, such as big and fastly growing population, lack of proper industrialization according to the growing need of the population, discriminate distribution of wealth, religiosity, and so on. 

Stratum

When a population is divided into several groups on the basis of one or several characteristics we call each group  a stratum. Thus, stratum can also be called  a sub-population. A stratum may be defined by one or more specifications that divide a population into mutually exclusive segments. For instance, a given population may be divided into different stratums on the basis of the cinema going habit of the people, viz., (i) males who visit cinema frequently, (ii) males who visit cinema occasionally, (iii) males who rarely visit cinema, and (iv) those males who do not at all visit cinema. Males, females, students, non-students, persons of different age groups, all can be divided into the above four stratums on the basis of their cinema going habit. Thus the number of stratums would be increased depending upon the number of characteristics included for stratification. 

Population element

By a population element we mean the units that make the population. Such unit may be an individual, an object, or even a small group. We often want to know-how certain characteristics of the elements are distributed in a population.

Sample 

By sample we mean the aggregate of objects, persons, or elements selected from the universe. It is a portion or a sub-part of the total population. To collect information about a population one can follow any of the two methods, (i) Census, or (ii) Sampling.

(i) Census 

A census method is one in which one counts of all the elements of a given population. Here determination of the distributions of their characteristics is done on the basis of information obtained for each of the elements.

(ii) Sampling

Sampling consists of obtaining information from a portion of a larger group, or universe. Elements are selected in a manner that they yield almost all information about the whole universe, if and when selected according to some scientific principles and procedures. Thus, for example, if we want to know what proportion of people from Addis favor EPRDF, then we may select a sample of 100 persons form certain part of Addis and ask them about their preference. Again if we want to know what the university students think about Indira Gandhi’s 20 point programme and how far this has helped to solve their unemployment problem then we would select a reasonable number of students from one or two universities and ask them. However, the proportion of the sample preferring a particular political party or the population of the students from sample favoring the twenty-point programme may or may not be the same as their corresponding proportion in the population. The more approximately the sample presents the true characteristics of the population, the more representative and dependable it is. Then only the conclusions drawn on the basis of the sample will be more clearly applicable to the population. All these depend upon how we have drawn the sample from the population. If and when the sample is drawn on the basis of proper sampling plans, devised and executed according to the problem under investigation and the nature of the population, we can be more sure that repeated study on a number of different samples, selected from a given population, would yield findings that would not differ much from each other and also from the true population figures by more than a specified amount for a given confidence limit. Thus it should represent not only the total population characteristics but also the various sub-classes of the population. The validity of findings, as in above examples, would also depend upon how people willingly and correctly report of their opinion, attitude, preferences and favorableness. In nut shell it can be said that the validity or dependability also depends upon: (i) the measuring instrument, i.e., questionnaire, observations, (ii) the measurement procedures, and (iii) the observer’s qualities, experiences and training. 

5.2.2 Why sampling

Advantages 

We prefer sampling, while doing research, to the census method for it involves a large number of advantages over the second one.

1. Sampling helps to collect vital information more quickly. Even small samples, when properly selected, help to make estimates of the characteristics of the total population in a shorter time. The modern world is highly dynamic. Therefore, any study must be completed in short times, otherwise, by the time the survey is completed the situations, characteristics, or conditions might have changed.

2. Sampling cuts costs. Enumeration of total population is much more costly than the sample studies. Any research process includes selection of elements or objects for study, collecting information from them, organizing the data and drawing conclusions from them. All these are based upon a much smaller number of elements, than in the census method. Much of time and cost is saved at each stage of research. The money, that is saved by using the sampling method, can be further used for more detailed study of the population, and for a more comparative study of it with other groups or population and also in tabulation and analysis. Thus, it helps to obtain more comprehensive data that could not be possible within short time and money, and could not be available in the absence of comparative study. Often time and money available is so short that sampling becomes not only preferable but also essential.

3. So far accuracy is concerned, sampling techniques often increase the accuracy of the data. With small sample it becomes easier to check the accuracy of the data. Some sampling methods make it possible to measure the reliability of the sample estimates from the sample itself.

4. Lastly, from administrative point of view also sampling becomes easier. Study through census method would involve the hiring of a large staff, the task of training and supervising provides short-cut ways to solve these problems.

Disadvantages 

1. Sampling is not feasible in a situation where knowledge about each element or unit or a statistical universe is needed. As for example, estimate or our national income for the current year 97 cannot be based upon sample records, similarly if any university wants to make a quick assessment of payable amount as Bivr advances or bonus to its employees it cannot do so on sample basis to save time or money.

2. The sampling procedures must be correctly designed and followed, otherwise, what we can call  a ‘Wild Sample’, would crop up with misleading results. Census method should also be followed carefully. But in case of sampling study the sampling error may be larger than expected if the sampling procedure is improperly designed or incorrectly carried out. This leads to biased data and incorrect generalizations.

3. There are numerous situations in which the units to be measured are rare and highly variable. Here a very large sample is required in order to yield enough cases for achieving statistically reliable information. 

4. Most of the sampling techniques require the services of sampling experts or statisticians. Knowing statistical techniques to determine size and reliability of a sample and to estimate sampling error is not sufficient. In research one also needs considerable experience of dealing with and of collecting  data accurately.

5. Complicated sampling plans may ultimately involve almost the same amount of time, money, energy or labor, as is required in the census method.

6. Each type of sampling has got its own limitations.

7. Scientists or researchers are faced with additional problems in sampling because of scattered distribution of sample units, non-cooperative nature of respondents, inaccessibility to respondents and so on. These problems can be solved to a great extent when researchers are experienced and trained.

8. to know certain population characteristics, like, population growth rate, population density, etc., census of population at regular intervals is more appropriate than studying by sampling. 

A sample can be representative of population when it has all the significant characteristics of the population in relative proportions. Different techniques are available and are employed to achieve representative sample. The different sampling techniques can be broadly divided into two groups: (a) probability sampling techniques, and (b) Non-probability sampling techniques. 

(1) Probability sampling techniques 

A probability sampling technique is one in which one can specify for each element of population the probability of its being included in the sample. Every probability can be expressed in the form of a proportion. We can say that the probability of getting a head in tossing a coin is ½ or say 1 chance 2 trials. Again in throwing a dice the probability of getting any one of the six faces or way a specific face with 6 spots is 1 to 6. For certain types of samples the degree of precision devised from the sample estimate can be stipulated in advance. Thus, probability samples are characterized by the fact that the probability of selection of each unit is known.

In the simplest, example each of the elements has the same probability of being included as in random sampling method. For being a probability sample, it is not essential that all the units have same or equal probability but that the probability of the unit being included can be specified. 

An essential quality of a probability sample is that it makes possible representative sampling plans. It also provides an estimate of the extent to which the sample characteristics or findings are likely to differ from the total population. Here one can also specify the size of the sample or the size of the components of the sample required to guarantee that the sample findings will not differ by more than a specified amount from that of the total population. Major forms of probability sampling methods are

(i) Simple random sampling method, and 

(ii) Stratified random sampling method.

(II) Non- probability sampling 

In non-probability sampling techniques, one cannot estimate before hand the probability of each element being included in the sample. It also does not assure that every element has a chance of being included. In probability sampling one has to prepare or know a list of all the elements of the total population from which the sample is to be drawn. This makes the sampling procedures costlier and more time-consuming, which is saved in non-probability sampling. The major forms of non-probability samples are (i) accidental samples, (ii) quota samples, and (iii) purposive samples. 

5.2.3 Types of probability sampling

(i) Simple and random sampling methods

In day-to-day language the term random is used frequently to mean careless, unpremeditated, casual haphazard activities or processes. As such a random sampling would mean a sample drawn carelessly in unplanned manner, i.e., without a definite aim or deliberate purpose. This concept is not correct in case of random sampling.

By random sampling is correctly meant the arranging of conditions in such a manner that every item of the whole universe from which we are to select the sample shall have the same chance of being selected as any other item. It also makes the selection of every possible combination of the desired number of cases equally likely. 

Random sampling, therefore, involves careful planning and orderly procedure. ‘Random selection is often sufficiently secured by the process of spreading out a consignment of goods etc., and marking one here and another there, avoiding the first, the last and the most obvious ones and testing the objects marked.’ When random sampling is applied to material objects, cards or capsules objective selection is easily achieved. But there are occasions when in selection of individuals or goods subtle, unconscious preference or prejudice may take place and make the sample a biased non-representative one.

Among all the probability sampling procedures random sampling method is the most basic and least complicated. 

Steps of a simple random sampling 

1. It involves listing or cataloguing all the elements in the population and assigning them consecutive numbers from I to N or putting symbols to them according to the requirement. 

2. Deciding upon the desired sample size. 

3. Using any method of selection, discussed later on, a certain number of elements from the list of elements I to N is selected.

4. One can then interview the people or measure the items designated by the sample elements. 

Advantages of random sampling method

1. It is the most basic, simple and easy method. It, therefore, requires less money, time and labor.

2. It provides a representative sample. As the sample size is enlarged, it becomes increasingly representative of the universe. Only when the random sample contains a small number of cases it may deviate considerably from the universe.

Disadvantages of random sampling method

1. It is in most of the cases difficult to find an up-to-date list of all the units in the population to be sampled. For random sampling we need a completely catalogued universe.

2. The task of numbering every unit before the sample chosen is time-consuming and expensive, except in regular interval samples.

3. The units need not only to be numbered but also to be arranged in a specified order.

4. As the size of the sample required is often large enough in order to achieve statistical reliability and representativeness, the cost and time consumed becomes equal to the stratified sampling method which is much more reliable.

5. From the point of view of field surveys, it has been claimed that cases selected by random sampling method tend to be too widely dispersed geographically and that the time and cost of going from one address to another is too large.

6. The possibility of obtaining a poor or misleading sample is always present when random selection is used.

Methods of drawing sample in random method

(a) Lottery method – in this method the number of all the elements of the universe are written on different tickets or pieces of papers of equal size and shape and color which are then shuffled thoroughly in a box bag or pot. Then the tickets are drawn at random, their numbers noted and the corresponding individuals or objects are studied. The number of tickets drawn are equal to the sample size desired.

This method is followed in our day-to-day life like in allotment of questions in the practical examinations or in drawing lottery tickets for money. 

The process is thus designed to maintain objectivity and avoid any type of preference or bias towards any one unit. 

(b) Tippet’s Numbers – This method of drawing samples was first developed by Prof. L.H.C. Tippet and since then is known by his name. He developed a list of 10,400 sets of numbers randomly, each set being of four digits. These numbers were written on several pages in unsystematic order. Examples of such 30 sets developed by Tippet are given below. 

2370

7483

3408

2762

3563

1089

0560

5246

1112

6107

6008

8126

2754

9143

1405

9025

7002

6111

6641

3991

9792

7979

5911

3170

9524

1545

1396

7203

5356

1300

This method was developed and suggested by Tippett to increase the accuracy of random sampling so that the researcher selects the elements by not seeing the elements directly but from the list. Suppose we want to select a sample of 30 students from a population of 5000 students of a high school who matriculated this year. For the purpose of selection through Tippet’s method we have to follow the steps given below:

(i) First of all, prepare a complete list of the universe. Every name has to be written in systematic order. In case of our example we can consider the examination roll number of the students as their serial number, since list of roll number is prepared systematically and alphabetically and is available.

(ii) Select any thirty number from any page of Tippett’s list systematically. Often the size of the universe is smaller than that expressed in Tippett’s list. In such case we can pick up the first two or first three or last two or last three digits of each of the 30 sets selected from the Tippett’s list. Comparing our prepared list with these selected lists we can select those persons who carry the same number.

Suppose for our universe of 5000 students we decide to make selecting on the basis of first three digits. Then the following process would be followed to select numbers: 

237 
0 
748 
3

056 
0 
524 
6

275 
4 
914 
3

664 
1 
399 
1

952 
4 
154 
5

Then the persons carrying the number like 237, 056, 275, 664, 952, 748, 524, 914, 399, 154 and so on would come under our sample. 

Tippet prepared this list for selection of elements from population. It is not essential to use his specified list of number. One can develop his own list. The basic principle is selecting the number at random.

In selection of numbers form such types of lists two criteria have to be kept in mind; viz., 1. Set of number can be considered or selected once only and 2, zero number cannot be selected. As for example if Tippett’s sets are 9772 and 9734, and we are considering first two digits only, then in both cases the numbers would be 97(92) and 97(34). Thus, the elements carrying the number 97 has to be included but should be included only once. 

(c) Grid method – this method is applied in selection of areas. Suppose we have to select any number of areas from a town or any number of towns from a province for survey. For selection, first a map of the whole areas is prepared. The area is often divided into different blocks. A transparent plate is made equivalent to the size to the map that consists of several squared holes in it which carry different numbers. By random sampling method it is decided as to which number are to be included in the sample. 

(ii) Systematic sampling method

In this method first of all a list is prepared of all the elements of the universe on the basis of a selected criterion. A list may be prepared in alphabetical order, as given in the telephone directory. Then from the list every third, every tenth, every twenty or any other number in the like manner can be selected. We can start with any number, say five, then every tenth number will be 5, 15, 25, 35, 45, 55 and so on. For the application of this method, preparing a list of all the elements and numbering them is essential. Secondly, the population need to be homogenous in nature since social phenomenon is variable in nature and the individuals are heterogeneous in their social characteristics on which they are homogenous. Thus we may decide to cover only students,  professors, slum-dwellers and so on. The characteristics to be selected for this purpose must be relevant to the problem under study. In other words, the research worker decides upon a sampling fraction or percentages of the population which is to be included in the final sample. 

(iii) Stratified random sampling method

We have seen before that in case of simple random sampling the accuracy of the sample is increased by increasing the size of the sample. The same result can be achieved without increasing the size of the sample through the application of stratified random sampling method. The stratified random sampling method can be applied only when the population characteristics are known.

1. Definition: When the population is divided into different strata or groups and then samples are selected from each stratum by simple random sampling procedure or by regular interval method we call it  stratified random sampling method.

The characteristics and utility of stratified sampling method may further be clarified by illustrating the steps or procedures followed. 

2. Steps: (a) according to the nature of the problem relevant, criteria are selected for stratification. Among possible stratifying criteria; come age, sex, family income, number of years of education, occupation, religion, race, place of residence and so on. 

(b) On the basis of the characteristics, universe can be divided into different strata or stratum. Each stratum has to be homogenous from within. Such a division can be done on the basis of any single criterion. As for example on basis of age we can divide people into below 25 and above 25 groups, and on basis of education into matriculates and non-matriculates. Again, stratification can be done on the basis of a combination of any two or more criteria, viz., on the basis of sex and education we can divide the people into four groups, (i) educated women, (ii) uneducated women, (iii) educated men, and (iv) uneducated men. 

To stratify, therefore, simply means to place every member of the population into its proper stratum as determined by the criteria used for stratification. In case of the above example, sex and education of each member of population are to be used for developing categories and then each member could be placed into any one of these categories. 

(c) Elements are then selected from each stratum through simple random sampling method. An estimate is made for each stratum separately. These estimates are combined to provide an estimate for the entire population.

3. Purpose: The primary purpose of the stratified sampling method is to increase the reprsenativeness of the sample without increasing the size of the sample on the basis of having greater knowledge of the population characteristics. 

(iv) Cluster sampling 

In cluster sampling the stratification is one in a manner that the groups are heterogeneous in nature rather than homogenous. Here elements are not selected from each stratum as is done in stratified sampling, rather, the elements are obtained by taking a sample of groups and not from within groups. This means that out of several clusters or groups one, two, or more number of clusters are selected by simple or stratified random method and their elements are studied. If all the elements in these clusters are not to be included in the sample, the ultimate selection from within the clusters is also carried out on a simple or stratified random sampling basis.

Suppose for example, we want to study the socio-economic background of the secondary school teachers of Addis Ababa and its impact on their teaching motives. For this all the teachers of secondary school level from Addis will constitute the universe. For clustering purpose, we can then make a list of all those sub-cities of Addis state which have high or secondary schools. These school sub-cities would vary from each other in the number of schools and their status. Each school district would be heterogeneous form within, for each would contain schools of different status, standard and affiliation. The teachers would vary more among themselves. Each school district can be considered as a cluster and be assigned a cluster number. Then we can select a certain number of clusters from the list either by simple random method or by systematic techniques or by stratified method. All the elements from these selected clusters can be included in our sample, or from within the clusters a certain number of elements can be selected on a simple or stratified random sampling basis. 

Goal or purpose – the purpose of a cluster sample is to reduce cost and not essentially to increase precision. However, it does not mean that cluster sampling method does not take care of precision. On the other hand, it seeks to maximize the precision per unit cost by reducing the cost as much as possible, while engendering only a small loss in precision.

These two goals can be fulfilled only when natural groupings are used for clustering. These natural groupings are not too homogenous. Examples of such natural groupings are school districts, voting districts, city blocks, natural geographical boundaries and so on. 

v) Multistage sampling

Normally a multistage sampling procedure is one that combines cluster and ratified sampling methods.

For example, if we want to study the socio-economic background, attitudes and motivations of slum-dwellers, we can first make a list of the cities which would thus make our cluster. From these clusters we can select any number of cities. Then each city or cluster would be stratified into different slum areas. A few slum areas can be selected on the principles of cluster sampling and then further from them we can select a sample of households.

Thus, our cities can be called  primary sampling units and the slum areas  secondary sampling units. This process of creating sampling clusters within clusters can be continued according to need. Such a process of continuous cluster sampling is called multistage cluster sampling. 

5.2.4 Types of non-probability sampling
It has been mentioned before that a non-probability sampling is one in which one cannot estimate beforehand the probability of each element being included in the sample. Also that it does not assure that every element has a chance of being included. The major forms of non-probability samples are (i) accidental samples, (ii) quota samples, and (iii) purposive samples. 

(i) Accidental samples

Accidental sampling means selecting the units on basis of easy approaches. Here one selects the samples that fall to hand easily. Suppose one is studying political socialization and political participation among the university and college students of Unity University and that his sample size in 100. He would go to the university campus and would select the first hundred students whom he happen to meet, whether in the class room, or in the students’ common room or in the football field.

Such type of sampling is easy to do, and saves time and money. But the chances of bias are also great.

(ii) Quota sampling

In quota sampling the interviewers are instructed to interview a specified number of persons from each category. In studying peoples’ status, living conditions, preferences, opinions, attitudes, etc. the relevant basis of stratification usually used are age, sex, education, place of residence, socio-economic status, religion and so on. The required number of elements from each category are determined in the office ahead of time according to the number of elements in each category. Thus, an interviewer would need to contact a specified number of men and specified number of women, a certain number of persons from different age categories, from different religious or racial groups and so on.

The basic goal of quota sampling is the selection of a sample that is a true replica of the population about which one wants to generalize. 

This means that the purpose of quota sampling is to provide a time representative sample of the population. 

Purposive sampling

In purposive sample one picks up the cases that are considered to be typical of the population in which one is interested. The cases are judged as typical on the basis of the needs of the researcher. Since the selection of elements is based upon the judgment of the researcher,  purposive sampling is called judgment sample. The researcher tries his sample to match the universe in some of the important known characteristics. It is assumed that if the sample is representative with respect to known population characteristics, it will also be representative with respect to the unknown characteristics. Such assumption is wrong.

The defect with this method is that the researcher can easily make error in judging as to which cases are typical. Any type of judgment sample precludes the calculation of estimates of the likely range of errors, and thus is not dependable for any scientific work. 

Check your progress  

1. What is sampling?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. Why do we sample research subjects?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Distinguish between non-probability and probability sampling techniques?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4. List and define the different types of probability sampling?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5. List and define the different types of non-probability sampling?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.3 summary 

Sampling is defined as the process of obtaining information from a portion of a larger group, or universe. We have seen two major forms of sampling: Probability and non-probability sampling techniques. We have also seen specific divisions of each type of sampling technique.

5.4 answers to check your progress exercises 

1. Sampling consists of obtaining information from a portion of a larger group.

2. It is not possible to include all subjects in a study for cost, energy, and resources.

3. In probability sampling each element of population has an equal chance of being included in a study, whereas this cannot be estimated before hand in non-probability sampling.

4. Probability sampling includes 

a) Simple random sampling

b) Systematic sampling

c) Stratified 

d) Cluster sampling

5. Non-probability sampling includes: a) accidental samples, quota samples, purposive samples etc. 
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6.0 aims and objectives

At the end of this unit you should be able to 

· list the major tools of data collection

· describe the specific purposes of the tools of data collection

· describe the advantages and disadvantages of the tools

6.1 introduction 

Once the researcher has identified the subjects to be involved in the study using a sampling technique appropriate to the study, he/she devises a method or methods of obtaining the essential data from the subjects. These thus are usually  referred to as tools of data collection. Three tools of data collection most commonly employed include questionnaires, interviews and observation.

6.2 tools of data collection 

6.2.1 Interview method

The different methods of data collection used in research help us to gain accurate and scientific knowledge about the individuals and their society as far as possible. The important methods of data collection are observation, case study, content analysis, questionnaire, schedule and interview. Among these the first three methods, that is, observation, content analysis and case study can be termed as qualitative methods in the sense that they provide information about the phenomenon in qualitative, descriptive and unstructured form. The questionnaire method and the schedule can be called  quantitative methods as they provide information in most structured form. The interview method varies from being most highly qualitative method, as in case in the depth interview and non-directive interview methods to the most quantitative ones, based upon structured schedule. The less structured it is the more quantitative would be the information. On the basis of its structure the interview methods can be divided into several types. The different methods of data collection are very similar to each other in one sense that they all are related to specific sets of enquiry of their own, that is they are purposive. Secondly, all of them are systematic and aim to be objective. They differ in the type of information they can provide, in the nature of the problem to which they are suited, and also in the extent of their scientific validity.

The observation method is mainly suited to the study of culture, institutional process or human behavior. It cannot be used to gain information about a person’s perceptions, beliefs, feelings, emotions, motivations, anticipations, future plans, etc. Such types of information can be collected through questionnaire, interview and projective technique methods. These three methods differ among themselves in their directedness and structuredness. The questionnaire method is the most direct method in which a set of questions are put before the respondents for specific information. Projective method is the most indirect method in which the respondent is given some ambiguous stimulus, like a blurred picture, a blot of ink, or a vague question. The respondent is asked to give his impressions of the stimulus. In doing so he gives the needed information without being aware of doing so. Interview method uses both direct and indirect techniques.

1. Meaning

In simple words interview can be called  the process of talking in more purposive and more systematic manner than our day-to-day gossiping with each other. The purpose and process of interviewing is clear from the following definitions. 

 “Interview may be regarded as a systematic method by which a person enters more or less imaginatively into the life of a complete stranger. This definition clarifies the process. In interview method the researcher tries to penetrate deeply in his imagination into the circumstances presented by the subject. He tries to enter into the feelings of the respondents but at the same time tries to maintain the objectivity of research while studying about the individual. By studying each individual’s behavior or actions and reactions he tries to locate the feeling, thinking, or motivation of the people that guide their behavior, actions, interactions, and interrelations. The purposes of interview are if we want to know how people feel, what they experience and what they remember, what their motives and emotions are like and the reasons for acting as they do why not ask t hem?

The definition by F.N. Kerlinger points to the relationship between interviewer and interviewee and the purposes of interview. To him “The interview is a face-to-face interpersonal role situation in which one person, the interviewer, asks a person being interviewed, the respondent, questions designed to obtain answers pertinent to the purposes of the research problem.”

Advantages of interview method

(1) There are some kinds of information which are virtually impossible to be obtained by any other means. For example, information about a person’s past experiences, his reactions to such experiences, his anticipated future behavior, and a report of his thoughts while carrying out an activity, can be obtained only by asking for a verbal report from the persons concerned. Also, where the intention is to study perceptions or attitudes then asking persons to describe what they see and how they feel is the only possible way to obtain the information.

(2) A second advantage is the directness involved. As long as the researcher is assured that the respondents do not distort their descriptions of attitude and perception, the interview method is the most simple, direct and valid approach to use. It avoids the difficulties and disagreements which occur in an attempt to infer the attitudes and the perceptions from the behavior through observation.

(3) The interviewer can modify the situation whenever necessary. He can clear up a misunderstanding about a question and keep the respondent on the track of providing only essential information. This becomes very important when working with the children. Also, the interviewer can note special happenings and pick up clues which might prove to be highly valuable in interpreting the results and for future study. Finally, in ‘action research’ where the interest is as much to bring about change in those involved as is in finding out information, the interviewer can set the stage for the development of certain attitudes in the respondent. 

Types of interview 

There are mainly two types of interview: (i) structured, and (ii) unstructured. The type of interview method to be used depends upon the nature of the problem being investigated and the type of the information wanted. The different types of interview differ from each other in their structure, process, problems, and the quality of validity and reliability. These will be discussed one by one.

A. Structured interview

Structured interview method is the one which is based upon structured set of questions and is, therefore, highly standardized in form or content. Unstructured interview method is one which does not make use of any set of structured questions but only of semistrucutred interview guide. Therefore, it may vary from being semistructured to the most qualitative one. In the structured interview method, information is collected by the investigator by directly asking the respondents on the basis of a schedule. In it not only the type of information sought, but also the specific questions to be asked, the language of the questions and their order is pre-fixed. Therefore, the interviewer does not have the freedom to ask extra questions. He can only, form time to time, make use of probe questions and thus encourage the respondents to answer the questions. Here the interviewer’s job is to see that the respondents. The interviewer can clarify the questions to the respondents only by repeatedly reading out the questions or interpreting them in specified language.

Different types of questions (already discussed under questionnaire) are used in structured interview method, like the fixed alternative type in which not only the language of the question is structured but the answer is also structured either in the form of yes/no alternative or in the form of categorical answers, as given below:

Show your agreement or disagreement with the statements given below by putting a tick mark before the most appropriate category – 

1. Are you married? 



yes 


no

2. Democracy in present socio-cultural and economic system of Ethiopia is more harmful than advantageous. 



yes 


no

3. Democratic undertakings by the government is defective.

yes 


no

Second type of questions used are the open-ended questions in which the questions are written in specific language but the respondents are free to give answers in their own language, as given below.

1. What advantages do you expect from our present government?

2. Do you think that the democratic form of government can maintain socio-political stability in our country under the present social structure? If yes, how? 

The set of questions used in the structured interview method may be any of the above types or a mixture of them. The types of questions used determine the structuredness of the interview method.

Structured interview method is used when data is to be collected from a large number of persons. It helps in systematic collection, comparison, organization and analysis of data within a limited time period. Comparability is lost if questions are not asked in the same language and in the same study quite different. For example, given below are two different questions on democracy. Both the questions aim to assess the people’s attitude towards democracy but ate different in their language, which makes the meaning quite different. Question asked by interviewer No. 1 –

Show your agreement with – 

Democracy is the best form of government, 

Agree 


Disagree 

Neural

Questions asked by interviewer No. 2 – 

Show your agreement with.

Democratic government is considered as best by the people, as it provides full opportunity of political participation and freedom of expression.

Agree 


Disagree 

Neutral

Similarly, change in the order of questions also creates different amount of emphasis on different questions and hence the answers are not comparable.

It is always better to use open-end question, unless impossible, because respondents are likely to give answers, more freely according to their real attitude. They are not indirectly compelled to place themselves in any one of the given categories. 

If the above rules are followed in establishing rapport, in asking questions and in recording of answers one is most likely to get reliable and valid data. However, there is another type of problem which might affect the success of any survey work. Usually 88% to 90% of the selected units in the sample produce completed interviews. This leaves between 10 and 20 percent of the address that result in a non-response of some kind. There are two types of non-response that result in a non-interview and the non-sample. This can happen in case of both structured and unstructured interview methods.

(a) The non-interview – if the interviewer does not get an interview with the eligible respondent it is a non-interview. A non-interview may result from conditions beyond the interviewer’s control. For instance, the eligible respondent may be too ill to be interviewed or unable to speak, or not available at home. Such non-interviews affect the response rate because there is an eligible respondent who was not interviewed. 

(b) The non-sample – when a selected dwelling unit is found to be vacant on when in the original address an eligible person by study definition does not live, or when an eligible respondent refuses to answer it is known as non-sample non-response situation. One has to develop better means and ways to overcome such situation. 

B. Unstructured interviews

I. Purpose 

Unstructured interviews are used mostly in exploratory situations, as follows – 

(a) for providing background for defining a conceptual model and stating an objective in an exploratory study.

(b) For serving as the basis for constructing more highly structured questionnaires by showing the general framework within which respondents think, the kind of words they use and the types of incidents which have meaning for them.

(c) For explaining an ambiguous finding from an extensive study. 

II. Nature

In this method the questions are not essentially preplanned, structured, or ordered. The investigators are given some broad topics upon which they have to collect information. The respondents are free to narrate their experiences and incidents of life. They can express their attitude or feelings towards a given event or narrate their personal experience in their own language. This sort of interview is, therefore, known as narrative interview. In unstructured interview the investigator must be able to handle lengthy conversations. He should be capable of collecting information on highly personal matters. Often the arrangement and working of the questions are to be determined on the spot by the investigator. The investigator must also be able to analyze quickly what the respondent says, so that he can probe for further information. He must know how to deal with both types of respondents, i.e., who do not ‘open up’ in an interview situation and also respondents, i.e., who do not ‘open up’ in an interview situation and also with those who wander off the subject with a flood of irrelevant information. 

6.2.2 questionnaires 

Meaning

Introduction 

By questionnaire is meant a set of questions developed in an organized and ordered manner for gaining information from the people in relation to a given problem. Questionnaire method of data collection is the tool which is more frequently used in mail survey research than any other method of data collection. Mail survey research is that branch of scientific investigation which studies the universe by selecting a sample from it. In survey research one attempts to discover the relative incidence, distribution and inter-relation of sociological and psychological variables. Though the approach and technique of survey research can be used on any set of objects that can be well defined, survey research mainly focuses on people, the vital fact of people, and their beliefs, opinions, attitudes, motivations, memory, behaviors, actions, interactions and even future plans. The questionnaire is the best tool for collecting information in all above areas, though besides is the manner through which information is collected. Secondly, in mail surveys the percent of return is small-i.e., between 20 and 40 percent on the average, as compared with interviews which typically result in about 95 percent return. The users of mail survey are almost always faced with the question of how to estimate the effects the non-respondents may have had no the results.

Functions of questionnaire 

Questionnaire method, as a tool of scientific enquiry, fulfils several purposes or functions: measurement, description, comparison, and inference. These will be discussed one by one.

(a) Measurement 

Similar to the other methods of data collecting the questionnaire method also aims to measure different variables. Through it we collect information about individual or group characteristics, like, sex, age, height, weight, years of education, occupation, income, political affiliation, religious preferences, membership of different groups and organizations, food habits, picture-going habits, and so on. On the basis of measuring these characteristics through questionnaire, we are able to derive conclusions about more abstract and broader concepts, like, social distance, attitude, perceptions of group cohesiveness, degree of social prejudice, alienation, etc. 

It is much easier to measure accurately the more concrete concepts like, age, sex income, height, weight, etc. than to measure the abstract broader sociological concepts, mentioned above, which therefore need to be operationally defined with the help of observable concrete concepts or indicators. 

(b) Description

On the basis of the measurements achieved of the above mentioned characteristics, we are able to provide description of a given population. Since through questionnaire we are able to achieve more concrete numerical measurement of characteristics, it becomes easier to describe the population characteristics in more specific terms. This helps in more specific comparison of different samples of related populations. 

(c) Inference 

It helps to infer about the total population on the basis of sample studies. Descriptions achieved through it help not only in better understanding of the people but at the same time it also helps in explaining why and how peoples’ attitude, beliefs, motivations, behaviors, etc. vary from one group to another. It means that on the basis of such descriptive information we are able to find out association or correlation between different factors. We can see whether the ability for job efficiency of  factory workers vary with difference in their age, education and sex.

There are several factors which create difficulty in the measurement of social characteristics as accurately as found in natural sciences. This hinder the accurate scientific description, comparison and inference. Therefore, the methodologies are constantly  attempting to improve the questionnaire by structuring and restructuring the statements or scales used in them. 

Types of questionnaire

Questionnaire can be divided into different types on the basis of the type of response required.

Type of response required 

Response may be (a) fixed or closed type, (b) open-end type, and (c) mixture of both a and b. 

(a) Fixed or closed response

In the fixed or closed response type of questionnaire not only the questions but also the answers are already given in the questionnaire. A respondent is asked to check the answer that fits him best. The fixed or closed type of questions can again be sub-divided depending upon the number of alternative answers given, into dichotomous alternative type, multiple choice type, and rank order type. 

Use of fixed alternative questionnaire depends upon the degree of the researcher’s knowledge of the people in the sample, upon the people’s knowledge of the subject matter under investigation, and upon the assumption that the people would be capable of reflecting their attitudinal positions of varying intensities on the issues mentioned in the questionnaire, by placing them in any of the categories that reflect their attitude and opinion in the best manner. 

Advantages of fixed questions 

1. Fixed-response items are easy to reply, to score and to code.

2. No writing is required on the part of the respondent. Thus, it helps in acquiring answer quickly.

3. In cases where respondents cannot adequately express themselves verbally, the fixed response item is an advantage.

4. Fixed response items facilitate completion of the questionnaire. 

In lengthy questionnaire fixed response items are completed more rapidly than the questions with open end responses.

5. In case of mailed survey, percentage of return is greatest when the questionnaire consists mainly of fixed alternative answers.

Disadvantages 

1. There is a possibility that the researcher would fail to provide with all relevant response alternatives or exhaustive categories. Sometimes respondents may be forced to make a choice among alternatives that do not fit them well. This leads to wrong information.

2. In fixed response items used in attitudinal studies the respondent may lapse into a response set. In order to finish it the respondent may not go through each question and its possible alternative answers patiently but may answer all the questions in the pattern of response to the first questions. This is again misleading.

(b) Open-end response

This type consists of questions which are written in specific language but the respondents are free to give answers in their own words, for example, 

‘Do you think the present government will be able to solve the problem of price rise’?

Advantages of Open-end types

1. These are useful when the researcher has little or no knowledge of the subject matter or the topic being studied. This is very useful when a detailed /deep study is needed. 

2. The respondent is less restricted or is not forced to reply in terms of any of the given choices.

3. It helps in gaining insight into the opinion and behavior of the people.

4. It may elicit unanticipated and insightful replies from the respondents which help the researcher to have a better understanding and greater knowledge of the people and subject.

Disadvantages of open-end responses 

1. It involves difficulties of coding, classifying, grouping and comparing of the responses. 

2. A bias exists in  open-end questions that stem from different sources. For example, persons who cannot express themselves adequately on paper are combined with fluent persons. Moreover, persons from different socio-economic status do not see things similarly and do not use same vocabulary to express ideas. 

(c) Mixed type response

Most of the questionnaires are of mixed type. This means that they consist of both fixed and open-end type of questions. A questionnaire may consist of varieties of enquiries. For example, it may consist of factual enquiries about an individual’s social, economic, marital, and occupational status. It may also consist of attitudinal questions  related to individual’s beliefs, feelings, motivation, consciousness, attitude and opinion, etc. Such factual and attitudinal questions can easily be of fixed types. On the other hand, many questions are related to mental process and need to be of open end-type being narrative or descriptive in nature. This is also applied when the researcher is not able to anticipate probable replies from the respondents, or is not familiar with the population under study.

Construction of questionnaire 

Questionnaire construction may apparently seem to be a simple task but in reality is not. This is evident from the processes and the considerations involved in the construction of a questionnaire. 

The development of a questionnaire, whether it is to be used in a personal interview, it to be self-administered, or is to be mailed usually requires to be processed through at least three progressive steps, namely,

(A) Examining the conceptual model.

(B) Framing of standardized questions.

(C) Pilot study or pretesting.

(D) Printing of the questionnaire.

(E) Types of questionnaire administration.

Although no two research problems are exactly alike, yet the above mentioned steps are necessarily to be followed.

(A) Examining the Conceptual Model

It is done through literature survey, exploratory interviews and analyses. This is done for explaining the model and for locating the relevant variables. When the variables are not known and properly defined, it becomes difficult to decide as to what information is to be sought.

(B) Framing of a questionnaire 

In framing of a questionnaire one has to keep in mind the following considerations. 

(a) Form of questions and answers – first of all one has to decide about the general strategy of the questionnaire. One has to decide whether structured or unstructured, direct, indirect or projective questions would help to achieve research objectives. Such decisions have to be made early at the exploratory stage. Thereafter the form of each question has to be decided whether they should be open or closed, loaded or non-loaded, be single or be in sets, direct or indirect. Similarly, structure of answers or form of response has to be decided. Should they be dichotomous, multiple choice, scaled, short answered, (limited to a word or two) or of open-end type? The form or structure of the questionnaire depends upon the nature of quality of information wanted and the type of the respondents. The respondent may consciously or unconsciously, be reluctant to express his orientations, or may report it wrongly or may be incapable to report some of the actions or orientations towards political, social or religious values. Hence the researcher should provide indirect questions in the questionnaire in order to prevent concealment or distortion.

Whatever be the format of the question they must be easily understandable. 

(b) Wording of the questions – (i) Language: Questions should be framed in the common language of the respondents so that they are easily understandable. In case the questionnaire is to be administered to educated or technical persons, then the language of a higher level or of technical type can be used.

Ideally only those words should be used within the questionnaires which carry same meaning to every person. The use of structured questions assumes that all respondents will understand the same thing by the same word. Unfortunately this does not happen always. Ambiguous or loaded words and long questions should be avoided as they are hard to follow and yield biased answers. They can be used only when they serve some specific information.

(c) Level of information – it is not essential that the respondent will be acquainted or familiar with the topic under investigation and that he will be able to give some or to answer or information on the same. The respondent may quite naturally pretend to know and provide information on the topic rather than say that he is not well informed. This can be checked by using probe questions. 

(d) Specifying the questions – unless one wants to explore the ways in which the respondent will interpret a question, one should establish the frame of reference one has in mind. For example, if one is investigating into family disagreements it is essential to differentiate between situational causes and role conflicts. Specifying the questions in terms of time and place of the occurrence of an event helps in avoiding the bias that results form loss of memory.

(e) Predisposing the answer – frame of the question should suggest all possible alternatives for the respondents so that the respondent selects the category which represents his views to the nearest extent and does not select answers suggested by the investigator. The frame of questionnaire should not be one that suggests any particular answer.

(f) Protecting the respondent’s ego – if one wants to study the respondent’s unpleasant orientations or his negative attitude then one should in the beginning give the respondent a chance of expressing his positive feelings first and then the respondent should be asked to express his negative attitude or feeling.

(g) Asking direct/indirect questions – respondents may consciously or unconsciously give wrong or incomplete answers. Therefore, both direct and indirect questions should be included. 

(h) Sequence of questions – the questions are put in a particular sequence in order to protect the respondent’s ego. This means that they do not hurt or discourage the respondent to give accurate answers. If personal and intimate questions are asked later, there is least resistance from the respondent. Asking more impersonal questions first gives the respondent a chance of feeling at ease. If later on the respondent becomes excited on asking personal questions, it does not interfere with the quality of answers to the previous questions.

The opening question is important. One should start with easy questions, so that the respondent would enjoy answering. One should not condition answers to subsequent questions by preceding ones. This may be accomplished by funneling. This means that in the beginning more general and easy questions should be asked and later on one should slowly switch over to more specific and difficult questions. This procedure establishes the frame of reference gradually and helps the respondent to think more explicitly at successive stages. Funneling may also be accomplished by starting out with open questions and then proceeding to closed ones. In special cases one may use it in the reversed way, which means that the closed questions should be asked first and open-end questions later on.

(i) Categories for recording and coding – the categories to be used for recording of answers and for classification have to be determined in advance. If one waits until the data are in before deciding on categories one may fit the concepts too closely to the obvious data and loose some of the significance of the priori conceptualization.

If the categories are developed and the tables are planned in the beginning then it is helpful to the researcher in numerous ways. It helps to

(i) Visualize the relationship one seeks to, 

(ii) To check whether the questions have adequately covered the variables needed, and 

(iii) To check whether the sample is large enough to fill the cells.

Use of closed answers saves time and reduces mechanical errors of preceding the answers, i.e., printing the IBM code numbers alongside of the various answers.

In case of self-administered questionnaire this type of marking may confuse the respondents and therefore should be avoided or the answers may be numbered.

(C) Pilot study or pretesting

After the drafting of the questionnaire it is pretested through what is called as pilot survey. At this stage the questionnaire is finally edited to ensure that the content, form, sequence of questions, spacing, arrangement and appearance etc. of the questions are checked. The object of pilot survey is to make the questionnaire easily understandable to the people and to eliminate the probability of misunderstanding, confusion and bias. Such confusing and problem questions are reformulated and rechecked. 

For pilot survey a very small sample is selected from the same population upon which the actual study is to be made and the questionnaire is applied on it.

It is always better to do the pilot by interviewing the people on the basis of the questionnaire, so that through experience the interviewers are able to locate the weak points of the questionnaire.

(D) Printing of the questionnaire 

After the pretesting and final correction we come to the printing of the questionnaire. While printing the questionnaire we have to keep the following in mind. For example,

(i) The physical format must be attractive and unambiguous.

(ii) The auspices and statement of purpose must be crystal clear.

(iii) There must be some inducement for the respondent to co-operate. The subject matter should preferably be of demonstrated interest to him.

(iv) The guarantee of anonymity must be clearly specified and systematized through the use of sealed envelops and other such devices.

(v) The set-up of questions and answers spaces must be very clearer and consistent, with explicit instructions on how to answer. Whatever be the type of the questions they must be easy to answer.

(vi) The entire form should be attractive and realistically spaced so as to maintain interest and minimize boredom.

(E) Types of questionnaire administration 

When the questionnaire has been printed finally and is ready for collection of data, the researcher needs to make preparations for its application, depending upon the method of administering the questionnaire. The different methods of administering the questionnaire are 

 (i) Interview method;

(ii) Distribution method; and

(iii) Postal delivery method. 

(i) The interview method

In this method with the help of a trained interviewer, data is collected from the respondents. This method has the advantages of depth study with a very low probability of the interviewees’ (respondents) giving incorrect or inadequate answers due to misunderstanding of the questions. A high rate of questionnaire completion is expected. 

If data is to be collected through interview or through distribution method, the field investigators must be given the following instructions – 

(i) What are the objectives of research?

(ii) What should be the manner of asking the questions and recording the answers. Whether the interviewers have to follow the exact wording and order of the questions or can change it if needed?  and 

(iii) What should be the manner of distributing and collecting questionnaires. 

(ii) Distribution method

This method consists of distributing the questionnaire to the respondents at their households, work places, or in any other setting, depending upon the nature of the problem to be studied and the nature of the universe. The completed questionnaires are collected by the investigator later on. This method has the advantage that the respondents can fill in the questionnaire in privacy without the fear of replies being overheard. Moreover, the time delays and the expense associated with follow up interviews are avoided in it. The great disadvantage is that since the questionnaire are self-administered, there is the risk that the respondent may willingly or unwillingly provide wrong information. This disadvantage can be removed only if the distributor of the questionnaire is available to help the respondents in case of difficulties. 

(iii) Postal delivery method

This method, often called mailed questionnaire method, constitutes  distributing the questions through postal delivery along with a letter of request for postal return in pre-paid envelops. Then a follow up letter is sent for return of the questionnaire. The disadvantages of this method are those associated with self-administered questionnaire. Besides, it is not applicable to a sample with a low level of education. It also involves uncertainty of response or very low percentage of returns. The only advantage is the speed of distribution. Another difficulty is that the researcher cannot known whether the questionnaire was completed by the particular respondents or by other persons known to them. Here also the possibility of misinterpretation of question by the respondent is always there. Respondents may not like to reply the questions which are highly personal private, or sensitive. The main advantage of this method is the privacy in which the questionnaire is filled in. It involves low cost of data collection as the cost of appointing and training of the interviewers and of traveling is eliminated. 

Among the three methods of administering the third one is more commonly used. Use of self-administered questionnaire method, neither through distribution or through mail, has created new type of research roles, namely, (a) questionnaire administrator, and (b) supervisor. 

6.2.3 Observation method

Meaning: scientific and non-scientific observation 

We all, in our day-to-day life, are constantly observing and noticing the events going on around us. Often such observation may lead to some decision. As for example, while walking on the street we notice people and vehicles moving towards different directions. On the basis of such observation we may make a decision of crossing or not crossing the street. According to such decision we may act also. Another example of simple observation of daily life is like observing the events going on in the street, in the market place, at home, in the exhibition, etc. We also make observations, while driving. We have to see whether there is green signal or not. Besides this, we have to watch the street conditions, other moving vehicles, and also the persons moving on foot, and on cycle, and drive them only, so that no body jumps before the vehicle all of a sudden and creates accident. 

But such observations cannot be called  scientific observation because they are not essentially related to a set of systematic questions. Here we are observing several events simultaneously but not categorically. Also we do not aim to make a general conclusion in relation to the factors determining accidents, or the driver’s behavior. Here we are simply interested to make a decision of crossing the street or further driving the vehicle. Scientific observation has to be systematic, planned and categorical in providing description, in establishing relationship among the events, in locating the causes behind them and thus in testing of the hypothesis. 

Examples of scientific observation are also many. One may want to study the manner in which the mothers rear their children in different cultures, or say how child rearing practices are function of culture. It has also been used to study intergroup behavior or intergroup relations, differences in ceremonies or rituals, or the behavior of different religious and racial groups, play behavior of children, and development of child personality and leaderships quality in them. 

Essential characteristics of scientific observation 

There are certain essential characteristics which must be fulfilled for an observation to be scientific. These are given below.

(i) It must serve a formulated research purpose

(a) Observation may serve a variety of research purposes. It may be used in exploratory research to gain insights into the problems which can be later tested by other techniques of data collection. It may be used to gather supplementary data to interpret the previous findings, obtained by other methods. It may be used as primary method to obtain description of a given phenomena or to provide explanation of specific problem or events in terms of their causes, that is to test a casual hypothesis.

(b) Like other methods observation method can also be used to verify and extend the generalizations or theories formed on the basis of other studies. Thus, through verification, observation method helps to establish the validity of such generalizations and theories. 

(ii) Observation must be planned systematically 

Planning systematically means to spell out the steps. It consists of planning the area of observation, deciding the processes of observation, selecting the settings where observation is to be made and deciding the type or structure of the observation to be followed. For any observation  both the observation and recording are simultaneously done with the occurrence of the events. Settings are places where people from different stratums of the society, namely form different religious, racial or other groups live together or are involved in action and interaction or in which the events take place. Examples of such settings are neighborhood, social institutions, places of work, restaurants, drug stores, cultural centers, place of meetings, club, church, etc. After the selection of the setting we decide about the specific types of behaviors, interactions, or interrelations that have to be observed. An observer selects form the numerous events going around himself (those which are of his interest, i.e., relevant to a specific study). He then plans their systematic observation and categorical recording. How observation is systematically planned and executed, can be clearly explained on the basis of an example. Suppose we want to study the development of leadership personality among the children as a function of environment. Steps of observation for this may be the following – 

The first step would consist of selecting children from different family environments, namely the democratic environment and the autocratic environment. The families that provide equal opportunities of decision making and participation to its members and thus encourage, leadership qualities would come under democratic type, whereas those which discourage such free expression of opinions or participation would come under the second type. Family environment is treated here as the factor or variable that determines leadership personality.

At the second stage one will have to decide about the settings where expression of leadership qualities is possible. Settings for children’s activities are school playground, club, and neighborhood. These are examples of natural settings. Another type of setting may be an artificial one. For example, one may create a laboratory setting where observation can be done under controlled conditions in order to establish the effect of one or more variables.

Then one will have to decide as to which activities of the children are to be taken as indicators of or indices of leadership personalities. After deciding all of these one has to observe and record the events systematically. 

The above mentioned steps are taken to make an observation an objective one. This is because a scientific observation has to be accurate, complete, reliable and valid. Only then verification is possible. This makes the scientific observation different from chance observation or day-to-day observation.

Such characteristics will be further examined and discussed separately under “types of observation” to see how in different types of observations different steps are taken to fulfill the above requirements. Whatever be the type of observation, the questions that generally arise in observation are, what to observe, how to observe and how to record. Answers to these vary with difference in condition are dealt with differently in different types of observations. 

Types of observation method

On the basis of structure and process, the observation method can be divided into the following types – 

(i) Systematic, Structured and Controlled observation method.

(ii) Unstructured and uncontrolled observation method: This can further be subdivided on the basis of degree of participation by the observer in the activities of the group being observed to the following types:

(a) Non-participant observation 

(b) Participant 

(c) Quasi-participant.

Any particular observation method, when applied in the field does not remain to be exactly or purely of any one type, rather it becomes a mixture of two or more types. The different types of observations differ from each other in the degree of their structuredness, degree of control, degree of participation and so also in the degree of their validity, reliability and objectivity.

The different types of observations will be discussed in terms of their structural differences, content of observation, manner of recording, relationship between observer and observed, and the methods of increasing the accuracy of observation.

Systematic, structured and controlled observation method

This method, most commonly, called  structured observation method, is one in which the observer knows in advance as to what aspects of behavior or activities of the people are relevant for his research work and, therefore, he plans the manner of observing and recording of the events much before the actual data collection begins. This means that in it the things to be observed, the steps of observation, the conditions under which the observation is to be made, the manner of recording and the items under which the observation is to be recorded, etc. are prefixed. Even the detailed outline of possible outcomes, as in the case of experimental research, can also be prepared. These make the observation highly structured and systematized. It involves immediate recording of events as the observation is being made rather than the preparation of reports of what has happened, based upon memory.

Structured observation method is used when the researcher is well acquainted with the problem under investigation and also the population which is to be studied. Hence, one can frame and also test more precise concepts and hypotheses in it. These criteria make the structured observation method different from the unstructured observation method which is used in exploratory research in which neither the problem nor the population is known.

In structured observation method one makes use of more carefully drawn schedules and questionnaire. He may even use the audio-visual aids, scales, maps, tables, and diagrams, etc. These help in categorical observing and recording of facts, in comparing the current studies with the previous ones and also in verifying and correcting the previous measurements through repeated studies. 

Being standardized method the structured observation can be easily repeated and the limitations of the study can be easily assessed. 

In structured observation method it is easily possible to achieve structured precise, reliable and valid data as it  avoids inclusion of observer’s biases and his selective perception of the events. 

The degree of validity achieved in an observation method depends upon the degree of its structuredness, the condition under which it is carried on, and also the efficiency of the observer.

Structured observation is carried on either in the field situation under a natural condition or in the laboratory setting under artificial but controlled conditions. Whenever possible, observation should be done under natural conditions because that presents a more accurate and true picture of the events before the observer. Naturally the conditions under which observation is made, depends not only upon the setting of the observation and upon whether the persons being observed are aware of the observation being made but also upon the relationship between the observer and the observed. For example, suppose we are studying the behavior and activities of the children during their play to study the development of their personality, leadership qualities, manner of communication, pattern of play, etc. in such a study so long the children being observed are unaware of the study going on their behavior remains natural. Awareness of the observation will not only kill the naturality of the situation but may even stop the children from continuing their behavior or activities. 

To find out the effect of different variables upon the children the investigator may create new situations by introducing new stimuli without the knowledge of the observed. Thus, structured observation can be made under controlled and uncontrolled natural situations.

For achieving reliable valid data through this method, the most important step would be to develop most standardized techniques for observing and recording the events.

In structured observation method accuracy is achieved by using precise and exact measuring instruments, which measure the variables. Here also use of two or more observers like that in non-structured observation becomes most useful to maintain validity and reliability. Sometimes awareness of the observation by the observed kills the natruality of the situation and this leads to unreliable data. On the other hand, even if the observed persons are unaware, reliable data cannot be achieved if the observational techniques are loose or unstandardized. Distortion in observation may also occur due to the observer who is a mediator between the actual situation and the data. He may affect the actual situation by interfering actively with the occurring events. He may change the behavior of the persons being studied or may affect the data because of lack of skill in him of observing and recording. Finally to say, as far as possible, the observations should be made quantitative. For example, the observer might count the number of times an event occurred or rate the event on a numerical scale, rather than portray it in terms of verbal anecdotal description.

Simple, Unstructured, Uncontrolled Observation

Observation method is said to be simple and unstructured when things to be observed are not prefixed. The observer is more or less in a free situation. He has to decide in the field at the spot of observation about the things to be observed. This gives the observer greater opportunities of decision-making. Opportunities of decision-making make the role of the observer more significant. Hence the success of investigation depends upon the quality of the observer, i.e., his capability of understanding the situation and observing. This capability  develops through training and experience. On this basis, it can be said that the observers are not born but made. 

It is considered as an uncontrolled method because there is no restriction over the observer as to what to observe, how to observe, how to record, and so on. Also there is no control over the observers. The observers are allowed to act or behave according to their own wishes. Controls in this case refer to the standardization of observational techniques, if and when possible.

Most of our knowledge about social relationship is derived from such uncontrolled observation. The greater problem in the case of this type of observation is that due to lack of control over the observer there are chances of mixing reporting of observation with interpretation of the observed facts or events. Due to lack of precise instruments of observing and recording, which act as control over observation, the same events may be reported differently by different observers. Simple, unstructured and uncontrolled observation may further be sub-divided into three sub-types,  on the basis of the degree of participation by the observer and on the basis of the nature or relationship between observer and observed. These are as follows – 

(a) Non-participant observation method.

(b) Participant observation method.

(c) Quasi-participant observation method. 

(A) Non-participant observation method

This types is applied when the observer collects facts in the most formal manner. Often the observed persons are aware of the investigation going on. It is often used in small group research situation. Complete non-participation becomes both difficult and uncomfortable for both the observer and observed. Because the observer is always present but there is no standard set of relationships or role patterns for the non-member observer to follow. Sociologists and psychologists have adopted the method of limited participation. They have maintained the position of most objective observer or interviewer and at the same time have participated in some of the activities of the community. 

(B) Participant observation method

Participant observation method is one in which the observer takes on the role of a member of the group in disguise, participates in the different activities or functions of the group, and at the same time observes the behavior or activities of the other members of the group, who are completely unaware of the procedure. For this type of observation it is essential that the investigator introduces himself to the group in such a disguised manner that he is accepted as a member of the group and is at the same time able to fulfill his real purpose of observation. Sociologists have, therefore, adopted different role patterns, as a laborer, as a porter, as a criminal and so on. It is essential that the observer selects a role in the group which do not disturb the usual pattern of behavior of the observers. 

(C) Quasi-participant observation method

The difficulties involved in both non-participant and participant observation methods have been examined in the previous pages. The ‘Quasi-Participant Method’ involves the merits of both the previous types and excludes their defects. This type of observation method involves limited amount of participation in the community activities. It is difficult for the observer and the observed to maintain the quality of complete non-participation. In non-participation observation method the observer is all the time present as an outsider and as non-participant in the group activities. This makes both observed and the observer uncomfortable. It is also impossible for the observer to be a genuine and full participant in all the ways. Full participation may become sometimes essential or even unavoidable in participant observation method. In quasi-participant observation, the investigator can play the roles of both observer and participator in a simple and easy manner. It depends upon the initial introduction and explanation of the observer’s entrance and presence in the community of investigation. 

Check your progress

1. List and define the three major tools of data collection

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. What is the advantage of the interviews over the questionnaire?

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. List and describe the problems of observation.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4. List and describe the steps involved in using the questionnaire as a tool for data collection.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6.3 summary

The list we have seen is not complete, and the treatment is far from exhaustive. However, I hope that you have got the necessary information as far as tools of data collection are concerned. In order to have a better understanding of the tools, you should find opportunities of practically using them for gathering data for research purpose. 

6.4 answers to check your progress exercises

1. a) content and document analysis – the use of published materials such as newspapers, textbooks, novels, etc to obtain relevant research data.

b) Questionnaire is a list of open-end and closed terms written to secure relevant data.

c) Interview is a face-to-face approach to obtain research data.

d) Observation – is the act of observing/seeing the actions as it is face to face.

2. It is flexible as it is face to face. 

3. Bias due to researcher’s perception 

4. Item construction; pilot administration, receiving and tabulating; analyzing it. 

Unit 7: Presentation and analysis of data 
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7.0 aims and objectives

After going through this unit, you should 

· list ways of presenting research data

· define the terms classification, tabulation, and approximation 

· list and describe measures of central tendencies 

7.1 introduction 

After research data is obtained/gathered, the next step is to present or organize the data into some shape, and use statistical tools to analyze or interpret it. 

7.2 statistical methods 

Human mind has a peculiar weakness. It fails to assimilate a lot of ‘things’ or information at a time. To remove this difficulty and to make “a large mass of data” intelligible, certain statistical methods are adopted. Classification is such a method. Whenever an enquiry is made, the enumerators collect a large mass of data. Mostly these data are of different types and forms. All these data (in the forms of raw materials of the enquiry) are given to the sponsoring authority for statistical treatment and for the preparation of the final report. In the absence of their proper classification, they might not be used most profitably. Hence, there is a necessity for proper classification of data.

Meaning and Definitions of ‘Classification’

Classification is a process of condensation. Statistical material-in its raw form-being unprocessed, is mostly unwieldy and non-intelligible. For a proper utilization of the collected data, various statistical methods and techniques are adopted – classification is such a method of statistical representation. As the human mind fails to assimilate (or use properly) a large mass of data so they are condensed through the adoption of the system of classification to be put to a more systematic and proper use. Thus, classification is not only a tool of representation, but in reality, is a vital part of statistical study.

 “Classification is the process of arranging things – either actually or notionally – in groups or classes according to their resemblances and affinities…”

Suppose, an enquiry is made to ascertain the extent of unemployment amongst the educated in a particular locality. In all, say, there are 10,000 such educated unemployed-about whom the enquiry is to be made. For the statistician or the sponsoring authority, dealing with the enquiry, it would be next to impossible to reach a conclusion from the data “so collected”. To make the things clear, these pieces of information are to be classified into various categories. One classification may be dealing with fully unemployed and partially unemployed. Another basis of classification may be the extent of education and the magnitude of unemployment. It may also deal with age and the impact of unemployment, and so on. Thus, making a few types of classifications of the “collected data,” the things may be made clear and intelligible. In the absence of this simplification and condensation through the system of classification, the enquiry may not yield the desirable result; nor the report may be given the final shape.

Main objects of classification 

The main objects of the adoption of the system of classification are

(1) To bring out the unity of attributes out of the diversities persistent in the collected data.

(2) To condense the universe and to make the things more and easily intelligible.

(3) To make the study and comparisons easier.

(4) To make proper use of the collected data.

(5) To give prominence to the important information gathered, while dropping out the unnecessary elements.

(6) Putting the ‘collected material’ to statistical treatment.

(7) To help the drafting of the required report.

(8) It simplifies the complexities of the unwieldy data and makes it possible to draw statistical inferences.

Sometimes, a difficulty arises about the practicability or otherwise about classification. Of what nature classification should be, and what should be the form or intensity of classification? In reality, there is no law which regulates or controls the type of classification to be adopted. It differs from ‘man to man’ or from ‘purpose to purpose’. It may also differ according to the accuracy required.

Types of classification 

“The method of classification depends on the type of data which have been collected in an investigation. For some type of data the classification. It requires special skill and it is only after a lot we must remember that the nature and accuracy of the classification depend not only on the type of classification followed, but also on the type of series taken into consideration. Some of the types of classifications are:

(a) Classification according to attributes.

(b) Simple classification.

(c) Manifold classification.

(d) Classification according to class-intervals, or ‘numerical classification’.

Classification according to attributes

Various enquire deal with qualitative phenomena which cannot be reduced to numerical characteristics. These are to be classified according to attributes and is technically known as ‘classification according to attributes’. Suppose, in a particular enquiry, we have to deal with blindness, baldness, deafness, etc. These are ‘qualities’ or ‘attributes’ which cannot be directly ‘measured’. In this type of enquiry and their classification, the only procedure that can be adopted is about their presence or otherwise. Naturally, the classification may be based on the ‘units’ having these attributes or not-possessing these attributes.

So far as the study of statistics is concerned, and particularly dealing with the qualitative phenomena, they are put under simple classification. Their use, however, is rare as compared to other types of classification. So far the accuracy of this type of classification is concerned, we may easily mention that they are not so accurate and reliable as other types of classifications. 

Simple classification or classification by dichotomy

Simple classification or classification by dichotomy is another method of classification. If the ‘object’ of classification is a simple one and can easily be put under two columns, it is known as simple attributed. Suppose, the male population of a particular area is to be classified into educated and non-educated only, then the type of classification adopted would be known as simple classification. Under this type of classification, under normal circumstances, more than two groups (sub-classes) are non-existent. If we require intensive classifications or classifications under different sub-groups or at least into more than two sub-classes, it is known as manifold classification. 

Manifold classification 

Suppose that we are required to classify the data obtained from an enquiry relate to the total population – to be sub-divided into males, females and children; the figures may also relate to education-literate and illiterate, etc. Similarity, their employment and civil conditions may be enquired. When all these related data are to be classified; they are to be put under a system of classification which is known as manifold classification. For, in the absence of manifold classification, all the information’s may not be represented. 

Classification according to class-intervals
Classification according to class-intervals or numerical classification is also known as “frequency distribution”. Under this system, quantitative measurements of all the items under enquiry are taken into consideration. It is a common experience that a large mass of individual data and measurements may not be easily expressed unless some sort of classification is made. 

(B) TABULATION

Tabulation is a process of orderly arrangement of data into series of rows and columns where they can be read in two dimensions. Tabulation is essential to represent a particular result of enquiry or investigation. As has already been mentioned, a mass of data termed as ‘raw material’ can express no meaning unless they are properly classified and tabulated. In reality, tabulation is a process of representation of data.

Sometimes a question is asked, why tabulation is made? The reasons are manifold: (i) it simplifies the comparison of data, (ii) it makes the study complete and accurate in every respect, (iii) it makes the comparisons easier together with saving a log of time and energy in following them; (iv) it makes the statistical treatment a possibility, and (v) finally, tabulation makes the ‘affairs’ easily intelligible; which, in the absence of tabulation, becomes not only difficult to understand, but almost impossible to give a practical shape.

Various forms of tabulation 

Tables may be classified in various forms. 

(A) Tables


General Tables 


Summary Tables

(B) Tables 


Simple 


Manifold

(C) Tables 


of the first  
of the second 

of the treble 
   of the quadruple 
  manifold/

   order                 order                      (third) order        (fourth) order               complex 

Table should never be too lengthy or ambiguous. It must make the study as clear and ‘objective’ as possible. One table should consist of only one title.

Example  (Simple Classification)

Index Number of Industrial Production 

(1950-51 = 100)

	Group
	1955-56
	1960-61

	General Index      .    .
Cotton Textiles    .    .
Iron & Steel         .    .
…….                   .     .
	139

128

122

. .
	194

133

238

. .


        Source: Third Five-Year Plan, p.39

Approximation 

It is another concept about which the statistician and the sponsoring authority must have a clear idea. The method of approximation not only simplifies the complexities of large number, but it also makes the job of the statistician much easier than what would have been in the absence of this system. With the help of the concept of approximation, the jobs of classification, tabulation and calculation is very much simplified. 

Methods of approximation 

Some of the important methods of approximation are:

(1) By raising the actual figure to the next higher whole number:

       e.g., 

           27,335 would become 28,000 approximately.

        27,942 would become 28,000

(2) By approximating to the nearest whole number:

      e.g., 

         27,335 would become 27,000 approximately.

         27,942 would become 28,000

(3) Dropping certain digits entirely to round the numbers: 

       e.g.,

         27,135 would become 27,000 approximately.

         27,042 would become 27,000

(4) By omitting the decimal points and taking the suitable whole number: e.g., 

       9.21 would become 9 approximately

      9.74 would become 10 etc. 

There are certain other methods also that are taken into consideration for the process of approximation. As in the case of accuracy, so in the case of approximation also, the method it be followed is to be pre-decided. During the enquiry and when the enquiry is complete the pre-decided method of approximation should be put to use.

The statistician is provided with a ‘wide discretion’ so far as the process of approximation is concerned. It is on account of it that very little uniformity is to be found or seen in the method of approximations adopted by different agencies or statisticians to achieve different types of ends. 

7.3.2 Measures of the central tendencies 

Meaning, uses and objects of study

A statistical average is a single value which can be used to represent many divergent items for some specific purpose.

In general, averages are said to be a single unit or number, representing a particular result. The average is extracted out of a large, mass of varied data through the application of statistical methods. It is a process of condensation very common used in the study of almost all the branches of sciences and humanities. Averages are used to simplify the complexities of large mass of unwieldy data.

The concept of averages is so important in the study of statistics that sometimes it is said that “statistics is the science of averages”. It is also said that an average is a single, simple expressing in which the net result of a complex group of large number is concentrated. An average, thus, is a process of condensation. The average brushes off the irregularities of a series, levels all differences of the individual items and presents complex and unwieldy data by a “significant” number. It, thus, gives a bird’s-eye-view of an aggregate and can be substituted for individual items in further calculations regarding the series.

A few generalizations

From the analysis of all the above, we may draw a few generalizations about the meaning and objectives of an average:

(a) An average is a process of condensation. As it is not humanly possible to deal with the large mass of data easily, so this method is used to reduce the figures into a smaller one or in one single result.  

(b) Averages are commonly termed as a ‘type’ because they represent the frequency distributions in a simpler form.

(c) An average is also said to be a method of representation. The entire mass of data can neither be successfully ‘represented’ nor can they become intelligible if placed ‘as they are’. They must be processed to give a clear-cut and precise picture. The ‘Processed’ picture is an ‘average’ in most of the cases.

(d) An average is said to be the basis of comparisons with other series or groups of data. In the absence of an average, all the ‘universe’ is to be compared. The adoption of the use of averages as a tool of comparison, thus, is much more precise and simplified. 

(e) Averages are commonly used for the further treatment of statistical derivatives and series. 

Calculation of the simple mean (individual series)

The arithmetic average, or the simple mean is calculated by finding out the total values of all t he items and dividing it by the total (n). The item-values are generally represented by X and the totals are represented by a symbol 
[image: image9.wmf]å

(sigma). Thus, 
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X

would indicate the total of tall the item values in the X series. Similarly, the letter n is used to represent the ‘number’ or the ‘number of observations.’ Symbolically, the value of simple mean (M) in an individual series is calculated as: 
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Example (calculation of the simple mean in an individual series by direct or the main method):

Calculate the average weight of a student from the following weights (Kilos) given of 10 students: 70; 75; 95; 110; 120; 100; 85; 75; 80; 65.

	S. No.
	Weight of the students in Kilos (X)

	1

2

3

4

5

6

7

8

9

10
	      ..                          70 

      ..                          75

      ..                          95

      ..                        110

      ..                        120

      ..                        100

      ..                          85

      ..                          75 

      ..                          80

      ..                          65

	N = 10
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X

 = 875


(Mean (M) = 

The mode (Mo)

Mode is also a measure of central tendency. It is commonly regarded as the ‘typical’ item in a distribution in the sense that more observations assume the modal value than any other value …. The mode of a frequency is defined as the size of the variable at which the frequency is most concentrated or occurs most frequently. It is, however, not at all essential that the series should be uni-modal. In the simplest words, the mode may be defined as  the value of that item in a variable which occurs most frequently.

Computation of mode

The calculation of mode is easy and it does not entail long mathematical treatment. A few examples of finding the value of mode (or the location of mode) are given below:

Location of mode 

Example  (Individual Series)

S.No. of 
Marks

students 
obtain 

(out of 20)

1

 8 

The mode, in this case, is located at

2 

12 

3 which consists of the highest value.

3 

20 

4 

15

5 

6

In this case, as already explained above, mode is located by ‘inspection’ only and no calculation is essential.

(Discrete Series) (Grouping Method)

Example  Compute the mode from the following data:

Size of the item: 2 
3        4        5 
       6        7       8       9         10       11      12      13 

Frequency … 
   3 
8        10     12       16 
    14 
 10 
8        17         5        4       1 

                                                                                                                 (Nagpur, B. Com)

	Size of the item (X)
	Frequency (f)

(I)
	(II)
	(III)
	(Iv)
	(V)
	(VI)

	2

3

4

5

6

7

8

9

10

11

12

13
	3

8

10

12

16

14

10

8

17

5

4

1
	
	
	
	
	


	Col. No.
	Size of the items containing max. freq.

	1

2

3

4

5

6


	10

6, 7

5, 6

5, 6, 7

6, 7, 8

4, 5, 6 


Process of calculation 

In the above example, the following steps have been adopted 

(1) The frequencies are termed as column No. (I) for the application of this method of grouping to locate mode. The highest value of the frequency (17) is underlined. In the case of a multi-modal distribution, in this column, there might be highest frequency against more than one size of the item. In that case, all those frequencies of equal values are underlined or ‘deepened’ or ‘circled’ to separate them from the others.

(2) In column No. (II), the frequencies are grouped in two’s starting with the first frequency. If, at the end, a frequency is left which cannot be bracketed, it is omitted. Totals of these bracketed frequencies are known and the highest value or values are ‘separated’ from the rest as in column No. I.

(3) In column No. (III), frequencies are bracketed in two’s but leaving the first frequency. Rest of the method is as followed in column No. (II)

(4) In column No. (IV), frequencies are bracketed in three’s. For doing so, we start with the first frequency. If one or two frequencies are left at the end, they are ‘omitted’. Totals of these are known and separated as indicated earlier.

(5) In column No. (V) again, the frequencies are bracketed in three’s starting from the second frequency (i.e., omitting the first frequency). Rest of the process followed is as in column No. (IV). 

(6) Finally, in column No. (VI), too, the frequencies are bracketed in three’s-this time leaving the first two frequencies. After that the same process is followed as mentioned for column No. (V) earlier.

After the completion of this, a separate table is framed with two columns one dealing with the column number, and the other mentioning ‘size of the items containing maximum frequency’. Then, on the basis of readings of this table, it is known as to which size of the item has repeated the largest number of times. Mode is located at this. 

So, mode (M0) = 

The same problem may be calculated by the application of (ii) or (iii) formula also:

MEDIAN

If a number of similar objects are placed side by side in order of their size, they are said to be arrayed. If any group of objects is thus arrayed, the middle one is known as the median item.

The median, as its name suggests, is the middle value in a series, when the values have been arranged according to their magnitudes. Half of the total number of cases will be below the median, half above. To make  things more clear and precise, it is pointed out that if the items of series (individual series) are arrayed in an ascending or in descending order of magnitude, the measure of the central item in the series is technically known as the median. In this case, a fundamental concept that we must bear in mind is that the central item itself is not the median it is only the item whose measure is the median. 

When is Median Calculated?

Sometimes a question is raised: When is a median to be calculated? The obvious answer is that on such occasions when the ‘middle items’ are to be given more weights or importance, the value of a median is calculated. For, as has already been pointed out above, the median divides the arrayed series just in two equal parts – one consisting of all values less than the median and the other having all values greater than the median.

Methods of computation of the median

In an individual series, the median is calculated as the size of or item. This method, however, is not applicable in the case of a discrete or a continuous series. In an individual series, all the size so the items or the magnitudes are first arrayed into a definite order and then only the value of the median is calculated. It is suggested that if the values are not arrayed, the value of the median cannot be ascertained. 

Example  From the following figures calculate the median:

Roll No: 
        1        2        3        4         5        6        7        8        9         10

Marks obtained:    43        45     65       57       34      62      37      48      68       59 

(C.A.)

Solution 

In this case, we have to array the size of the items first, in the ascending order or in the descending order, and then the value of median is to be calculated. 

	Roll No.
	Marks obtained
	Marks placed in an arrayed (ascending) order
	Marks in descending order

	1

2

3

4

5

6

7

8

9

10
	43

45

65

57

34

62

37

48

68

59
	34

37

43

45

48

57

59

62

65

68
	68

65

62

59

57

48

45

43

37

34


Now, n = 10 ( Median (Md) = size of th item

In the example, however, there is no such size of the item as 5.5. Therefore, median is calculated as:

Even if the median is calculated on the basis of the values in a descending order, we get the same answer; viz., 

(If, on the application of the formula Md = Size of th item, we get a whole number, the item-value corresponding to it si known as the median).

Example  (Median in a discrete series): Calculate the Median of the following series:

Size of the item:  2
 3
 4
 5
 6
 7
 8
 9 

Frequency: 
   3
 8 
10
 12
 16
 14
 10
 8 

Solution 

In this case, based on the values of the frequency, the cumulative frequency (Cmf) is calculated. Then, the median is found. 

	Size of the item

(X)
	Frequency

(f)
	Cumulative

frequency (Cmf)

	2

3

4

5

6

7

8

9
	3

8

10

12

16

14

10

8
	3

11

21

33

49

63

73

81


Median = size of 

The available value, 41st item, is to be adjusted in the Cmf (which should be just equal; or the next higher value should be considered). In this case, as compared to 41, the next value of Cmf is 49. 

(Median (Md) = 6 Ans.

Example  (Continuous Series): Calculate the median of th following:

Marks obtained 

No. of students

0-20 



        10

20-40 



        15

40-50 



        30

50-60 



        32

60-70 



          8

70-80 



         5 

                                                        (B.H.U., B. Com.-slightly changed) 

Median in a continuous series can be calculated by the application of any of the following formulae:

[Where 11 and 12 are the lower and upper limits of the median group; f1 is the frequency of the median group; m = size of th item and c is the cumulative frequency of the lower group than the median group.]

[Where l = lower limit of the median group.; i = class-interval and c = cumulative frequency of the next lower group than the median group.]

[Where L = lower limit of the median group;

             f = frequency of the median group; i = class-interval;

            f = total of all frequencies before the median group;

            N = Total of frequencies].

Solution (by the first method)

	Marks obtained
	Frequency (f)
	Cumulative frequency Cmf

	0-20

20-40

40-50

50-60

60-70

70-80
	10

15

30

32

8

5
	10

25

55

87

95

100


Process of calculation 

(i) Cumulative frequencies are known.

(ii) Taking m = size of th item, the median group is ascertained. 

(iii) Finally, the requisite formula is applied to have the value of median. 

m = size of th item = 50 .5th item.

(4-50 is the median group.

Taking 40-50 as the median group and applying formula (a), we get:

7.3 Presentation of data 

7.3.1 Graphs and diagrams

On the completion of the process of classification and tabulation, sometimes it becomes essential to arrange for their proper representation. Out of the methods of statistical representation, an important one is the representation of facts and figures by the use of diagrams and graphs. Hence, the significance of the study of diagrammatic and graphical representations in the study of statistics.

(A) DIAGRAMMATIC REPRESENATION

It is commonly accepted in principle that the human mind is so constituted that it fails to remember a lot of informations, or some information for a very long period. On the contrary, while studying statistical methods and other allied subjects, we have to deal with large mass of data; or with a large ‘universe’. So, there is always a need of representing these data in a simplified manner – which is easy both to understand and remember for a longer time without any difficulty. Diagrammatic and graphical representations satisfy this basic requirement.

Forms of diagrams in common use 

There are several types of diagrams which are used to represent statistical data and infroamtions. In this connection, we must remember that all the types are not given equal importance; neither that is possible. Some forms of diagrams are very frequently used, while there are a few other types which are rarely drawn or put to use. In some cases, they are not drawn because they are not considered as desirable or useful for comparisons. Some other types of diagrams are not commonly used, for they are difficult to be drawn. However, there are a few types of diagrams which are very commonly used. 

Diagrams of common usages may easily be depicted by the following chart:

Forms of Diagrams


(1) One dimensional diagram

A casual study of the different types of diagrams that are commonly used in the representation of statistical data would indicate that if the object of representation is very simple and is just to make approximate comparisons, then one-dimensional diagram(s) may be used with advantage. Of all the lot, they are the easiest to draw and very easy to understand. It may easily be followed even by a layman. One dimensional diagrams may be of various forms. 

(2) Bi or Two Dimensional Diagrams

Bi or two-dimensional diagrams are very frequently used. In these cases, both the length and breadth are taken into consideration. Most of the statistical data are worth representing by this simple, yet accurate method. There are only a few examples in which the three dimensional or pictorial methods are used. Thus, the two dimensional diagrams are commonly used, and they do satisfy all the basic requirements of a diagrammatic representation. Besides rectangles and squares, circles and Pie-diagrams are now very commonly used. 

(3) Tri or Three dimensional diagrams

Tri or three dimensional diagrams are prepared and used only in those cases where all the three dimensions – viz., length, breadth and depth (or height) may be used to represent the data. It has been estimated by the statisticians that this form of diagrammatic representation is most suited if the range of data or informaitons gathered is of considerable size. Otherwise, any of the earlier mentioned two methods may be used. A point to note in this context is the fact that out of all the three types – cylinders, spheres and cubes – the last mentioned is commonly used to represent a three dimensional diagram. Simplicity in drawing and ease in comparisons are the reasons for adoption of this type of diagram. 

(4) The pictogram

Pictograms, too, are considered as a type of diagram which is used to make comparative studies. It is the most attractive form of diagrammatic representation. Just a glance at it makes the things clear. However, there are two great hindrances in the use of pictograms. The first factor is the complexity of its drawing. Everyone cannot draw a good picture. The second difficulty is related to perfectness and accuracy. A picture may give only an approximate or proportionate idea, but often it fails to give a definite and concrete result. Pictograms consists of pictorial representation in the form of pen and ink sketches, colored pictures, etc. 

(B) GRAPHICAL REPRESENTATION

An important method of representing the statistical facts and informations is the graphical representation. As compared to the diagrammatic method it is more commonly used. In reality, there is hardly any subject that deals with large mass of data but does not apply the graphical method to represent them. In the spheres of economics, commerce, sociology and many other subjects of humanities as well as of sciences, these are very extensively used.

Types of Graphs 

Graphs may be different forms and nature:

(i) In general, however, we use the simple type of graph in which absolute figures are plotted. There are, however, other types of graphs also. For example, we may say that the logarithmic graphs may also be drawn to represent a particular fact. In that case, normally, the logarithmic graph paper is put to use. 

(ii) A graph may also consist of one curve only – representing only one variable. But, there are some other graphs in which more than one variable is represented. In such cases, the ‘Constant’, i.e., the OX-axis normally remains the same while on the OY-axis, different values of the variate are repressed. Different varieties may give different values. Different curves are shown separately – either by different colors or by different types of curves. 

(iii) A graph may be drawn taking into consideration all original values and without the use of any false base line. In case, where there is a wide gap between the zero value and the ‘minimum to be represented’, the graph may be drawn taking into consideration the use of the false base line.

(iv) A graph may represent a short-time oscillation, or at times, it may represent a long-period trend. Both these types of graphs are commonly used in economic and commercial studies. 

(v) Some of the graphs that are commonly used are simple and plain looking. On the contrary, there are a few other types of graphs that may be termed as ‘ornamental’. In the study of physical sciences, the former type is often used. In economics and commerce, too, simple type of graphical representations are in vogue. But in some cases, the “ornamental’ types are also used. 

Uses of the Graphs

Some of the major advantages of graphical representation may be summed up as:

(a) it simplifies the complexities of large numbers or that of large mass of data. In general, graphical or some other method of representation is adopted to represent statistical data. It is on account of the fact that if all these figures are not represented in some simplified manner, then it becomes very difficult either to remember the trend or to follow  them.

(b) Graphs can easily depict the trend of the subject under study. In the absence of graphs, it may become difficult to indicate a particular trend.

(c) As compared to the preparation of suitable diagrams to represent the statistical data, they may be easily depicted on a graph paper.

(d) Classification and tabulation processes (or representing the statistical data and information) are both difficult and time consuming. As compared to them, the graphical method is both easy and representative. 

(e) Contrary to other methods of representation of statistical data, the graphical method is commonly followed. It can be prepared and used even by common men with little education.

(f) The graphical method may sometimes act as a ‘supplementary and complementary’ method of representing the data – in addition to the methods of classification, tabulation, etc.

Examples of Diagrammatic and Graphical Representations

A few examples of common types of diagrams and graphs may be represented as:

(1) Rectangular Bar-diagram
Example  Represent the following by a rectangular bar-diagram:

Class 


     Frequency

35-40 



7

40-45 



 8

45-50 



12

50-55 



26

55-60 



32 

                                                                                (Figures Arbitrary)

Drawing procedure 

The diagram may be drawn either on a graph paper or on a plain paper. In any case, the scales are to be adjusted. In this case, however, the diagram is being drawn on a graph paper. 

The scales adjusted are:

(i) For the OX-axis = 1 group 

(ii) For the OY-axis = a unit of frequency.

Taking into consideration these scales, the rectangles are made on the basis of the class-groups and their respective frequencies. 

(2) Single-Bar (Vertical) Diagram

Example  Represent the following frequency distribution by a single-bar (vertical) diagram:

Size of the item: 
2 
3 
4 
5 
6 
7 

Frequency: 

20 
28 
16 
12 
40 
32 

                                                   (Figures Arbitrary)

Drawing Process 

The single-bar diagram may be drawn on a graph paper or on a simple, plain paper. It is known as single-bar because the frequencies are represented by a thick and straight line only. In our example, we are making it on a graph paper.

The scale for this particular example is adjusted as:

(a) For the OX-axis = 1 representable size of the item.

(b) For the OY-axis: = 1 unit of frequency.

The size of the items are taken on the OX-axis and the frequencies on the OY-axis.

(3) Single-Bar (Horizontal) Diagram

The single-bar diagram may also be given the shape of a horizontal diagram. In this case the process remains as mentioned in the previous example – except the fact that on the OX-axis the frequencies are plotted and the size of the items are plotted on the OY-axis.

In general, however, horizontal type of single-bar diagram is not used. In some cases, however, this method is followed.

Example 

Size of the item: 
2 
3 
4 
5 
6 
 

Frequency : 

10 
14 
8 
6 
20 
16

The diagram is being drawn on a graph paper. The scales adjusted are:

OX-axis = 1 unit of frequency.

OY-axis = 1 represntable size of the unit. 

(4) Bar-Chart 

In some of the cases, some such figures are to be shown in a diagram that reveal more than one trend on the graph paper. For example, suppose that for a given number of years, the profit and loss tendencies of a particular firm is to be represented by a suitable diagram. This method is generally used in the fields of economic and commercial studies. 

Example  Represent the following by a bar-chart:

Year 


Profit (Rs.) 

Loss (Rs.)

1960 


 1,000


      – 

1961 


    – 


  800

1962 


    – 


 400

1963 


  800 


   – 

1964 


 500


   – 

1965 


 900


   – 

Drawing Process 

(i) As usual, these figures may also be represented either on a plain paper or on a graph paper. In this case, it is being drawn on a graph paper.

(ii) On the OX-axis, the years are being plotted with an adjusted scale of = 1 representable year. 

(iii) On the OY-axis, the amounts (rupees) are being represented with an adjusted scale of = 
[image: image13.wmf]²

10

2

100 rupees.

(iv) As profit and loss are to be represented on the same graph, so a line is drawn half-way on the OY-axis. The upper portion of it represents the + values (i.e., profits) and the lower portion represents the  - values (i.e., losses). The line O’X’ is the demarking line separating the profits and losses of the firm. 

(5) Pie-Diagram

In some cases, more than one value is made to be represented in circles. In such cases, a method known as the ‘pie-diagram’ is followed. 

In a pie-diagram, different sectors can be made, within the circle, to representing the whole circle, i.e., 360. Then, on the basis of the values mentioned, the corresponding share of the item is known – in angles or degrees. From the center of the circle, these respective degrees are measured and represented in the form of sectors. The entire system is known as the ‘pie-diagram.’


                                                                                                                           


Example  Represent the following by the use of a pie-diagram: investment estimates for the third five-year plan

(Rs. Crores) 

Total 


… 

Rs. 10,400

Public Sector 

… 

Rs. 6,300

Private Sector 

… 

Rs. 4,100 

(Third Five-Year Plan)

The process 

As mentioned earlier, the entire universe, Rs. 10,400 crores is represented by 360. Now, the investments in the public and private sectors are to be represented on the pie-diagram. Out of a total of Rs. 10,400 crores worth of investments, the share of the public sector is of Rs. 6,300 crores. Hence, in terms of degrees, it comes to 218. The sector drawn with 218 indicate the share of the public sector. The remaining part of the circle represents the amount of investment in the private sector (142). If more than two sectors are to be shown in the diagram, then the sectors are to be drawn following the above process. In general, the ‘objects’ indicated in the sectors are written in the specific sectors.

Check your progress 

1. What is the purpose of using tables?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. List and define measures of central tendencies.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Once you have presented or organized your research data using appropriate visual, what is the next step?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7.4 summary

This unit has given you the major ways of presenting research data: graphs, tables, charts, etc. you are also able to look at the major statistical methods including measures of central tendencies: mean, mode, and median.

7.5 answers to check your progress exercise 

1. They are used to organize or present raw data.

2. (a) Mean is the average figure of a series of scores. 

     (b) Mode is the most frequent figure in a score. 

     (c) Median is the middle value in a series. 

3. To interpret or analyze the data with the help of different or relevant statistical tools. 

unit 8: citing and reviewing sources 
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8.0 aims and Objectives 

At the end of this unit you should be able to 

· define plagiarism 

· mention instances of plagiarism

· quote relevant words or paragraphs from written sources

· summarize in your own words information you obtain from written sources 

· enter bibliography correctly

8.1 introduction 

A research study unsupported by other or previous studies and available written and theoretical concepts is likely to be subjective. Therefore, researchers are advised to review relevant written sources to give their work a more objective stance. This will also help writers or researchers to clearly distinguish between their study and a study conducted on similar topic(s) by other researchers. 

8.2 citing and reviewing sources 

8.2.1 Plagiarism

This is one of the wrong acts that violates the ethics of research and report writing. It occurs when

· someone  doesn’t acknowledge the source from which he took information.

· Someone doesn’t quote the direct words of another writer. Here, words of other writers are considered as if one’s own. 

· Someone summarizes another source but still doesn’t acknowledge it.

· Someone even unknowingly takes the words of others without acknowledging them 

· Someone quotes but doesn’t use quotation marks.

In sum, plagiarism is immoral; it is the same thing as stealing from another person, because you are stealing that person’s words. Note this incident: “In recent years a politician who was running for a high public office had to step down because someone discovered he had plagiarized in a college research paper, even though it happened more than twenty years before.” (Meriwether 1998: 43).

8.2.2 Quotation

A person should be quoted when 

a) He has said something better than the quoter feels he, himself, could say it, or 

b) Quotation seems necessary to establish that the person quoted does, indeed, take a certain position, of course, the amount of quoting should be a function of the nature of a given author, there is clearly occasion for quoting that author at some length.

A quote should never be longer than it needs to be to make its point. A single sentence is more or less the norm.  The quote should, of course, be completely accurate. One needs permission for even the shortest quotations. This is normally done by writing the name of the writer, year, and page number at the beginning or end of the quoted word. If it is a paraphrase or summary using your own words, the page number is omitted. 

Paraphrasing is putting the material you have read in your own words and not in the words or style of the writer. While the paraphrase may be almost the same length as the author’s, it is generally shorter. It is also different because it summarizes what you have read.

To demonstrate the difference between an exact quote and a paraphrase of the same material, a direct quote from THE GRAPES OF WRATH  is given below, as well as a paraphrase and a plagiarized account of the same material. Note that with the paraphrase, a reference is given showing where the material came from, just as with the direct quote. Quotation marks are not used because it is not a direct quote. 

Direct Quote from the Grapes of Wrath

“The man sitting in the iron seat did not look like a man; gloved, goggled, rubber dust mask over nose and mouth, he was part of the monster, a robot in the seat. The thunder of the cylinders sounded through the country, became one with the air and the earth, so that earth and air muttered in sympathetic vibration. The driver could not control it --straight across the country it went, cutting through a dozen farms and straight back . . . .  He could not see the land as it was, he could not smell the land as it smelled; his feet did not stamp the clods or feel the warmth and power of the earth. He sat in an iron seat and stepped on iron pedals . . . . He loved the land no more than the bank loved the land” (41).

Paraphrase of Quote from the Grapes of Wrath

The tractor drove across the land devastating everything in its wake—houses, farms, land, and even the very lives of the people. The driver was oblivious to any human suffering because he was only doing a job, a job that bore no sympathy for the tenants of the land. And because he was only doing his job, he cared little for those whose lives were being torn from the roots of the land, who were being left homeless by the machine he drove (41).

Note that with the paraphrase, the idea is there, but the words are different. The description of the merciless driver of the tractor unmindful of the tenants’ lives is shown, but the words are not Steinbeck’s. Even so, a page number is given where the material can be found. This credits Steinbeck and is not plagiarism. The example below, though, shows how the same paragraph could be plagiarized. 

Plagiarism of Quote from the Grapes of Wrath

The tenants in The Grapes of Wrath were devastated by what was happening to their land as it was being taken over by the bank. Their description of the man on the tractor was that he looked like a monster or a robot. The tractor he was driving sounded like thunder so that the earth vibrated. The driver went from one farm to the other, and it didn’t matter to him what happened, because he could not see nor smell the land as the tenants did. All he did was to sit on the driver’s seat and step on  the pedals, both made of iron. He didn’t care any more for the land than the bank.

Not that there is no page number or citation after the paragraph. It is presented as if the material is the writer’s own words, not Steinbeck’s which is why it is considered plagiarism. If the writer had put the parenthetical notation (41) after the paragraph and had introduced it earlier in the paper as coming from Steinbeck’s book, then it would not have been considered plagiarized. Avoiding plagiarism is as simple as that – giving credit to the person who wrote the material and not claiming it as your own.

Adding references to your paper

Having considered how to use the material you’ve researched, the next step is to learn how to give credit. The most popular style, which is used in this manual, is called the MLA (Modern Language Association) style and is taken from the MLA Handbook for Writers of Research Papers, Fourth Edition. While there are other styles for referencing, such as that used by the American Psychological Association (APA), most English instructors use the MLA form. The MLA Handbook uses parenthetical notation for referencing and a “Works Cited” page at the end of the paper to show more detailed bibliographic material of the sources. A discussion of parenthetical notation is given in this step, while information concerning the “Works Cited” page is given next. Familiarize yourself with both, and you can correctly insert the references in your paper.

Inserting Parenthetical Notation 

Parenthetical notation means exactly what the term implies – notations are within parentheses, indicating where the material was taken from. While this form is straightforward to use, keep in mind that the way you cite the material in parentheses must correspond to the documentation in the “Works Cited” page. For example, if you cited John Steinbeck, because you wrote a paper using his book The Grapes of Wrath, you would list him in the “Works Cited” page with other bibliographic information about the book. The information in the “Works Cited” page is listed in alphabetical order, so this entry would begin with “Steinbeck, John.”

With parenthetical notation, it is important to be as brief as clarity will permit. Only the information needed to identify the source is necessary. If the quotation is introduced by the author’s name, it is not necessary to repeat the author’s name in parentheses after the quote; only the page number or numbers need to be included. If the quotation is not introduced, cite enough of the reference in parentheses after the quote to identify the source. Also remember that the reference should follow the quotation as closely as possible. Rules and examples follow to show how this is done. 

Books with author or editor. Use the author’s name or the name of whoever begins the “Works Cited” entry, such as the editor or translator. Follow the name with the page number or numbers without using any punctuation. 

(Steinbeck 39) 

If two or three authors are given, list all authors in the citation. If more than three authors are given, use the abbreviation “et.al.,” which means “and others.”

(Smith and Johnson 103) 

(Quinn et al. 56)

Multivolume works. If citing from more than one volume of a multivolume work, include the volume after the author’s name, followed by a colon and the page number or numbers.

(Archer 2: 2012-23)

Literary works. If citing a literary work, given information other than or in addition to the page numbers. For example, the citation for a play would include the act, scene, and line(s).

(King Lear, 5.5.8)

Works Listed Only by Title. If no author or editor is given, use a shortened version of the title of the work. 

(Report on Indian Education 3)

Complete works. Usually when you are citing a complete work such as referring a book as a whole, the work is introduced in the context. However, even if you do not introduce the work, page numbers are not required (see the example below). In addition, one-page articles or articles in works that are organized alphabetically, like encyclopedias, do not page number in the notation.

(The Grapes of Wrath)

Electronic Sources. Page numbers are not required for no print sources, such as electronic or CD-ROM sources, because none are available. The citation, however, should be similar to citations for books except that “CD-ROM” or enough of the source to indicate that it is electronic should be included in the parentheses. In the example below, “Chavez, Cesar Estrada” was the title of the article, not the author. The article came from “Facts on File World” News Digest, but it is unnecessary to give the complete information in the parenthetical reference. 

(“Chavez” CD-ROM)

On-line Reference. State on-line citations similar to CD-ROM references. Give enough of the title of the citation so that it can easily be found on the “Works Cited” page and include the title of the on-line source. 

(‘Steinbeck, John Ernst” America Online)

When using parenthetical notations, it is important to remember that the citation should not interfere with the readability of the paper. One way to make the paper more readable is to introduce the quote or reference within the text of the paper. This is often done by using verbs that blend in with the flow of the paper. Listed below are ten possible ways to introduce a quote by Steinbeck; there are many others. You will notice they are all introduced by verbs. 

1. Steinbeck says, …

2. Steinbeck points out …

3. It is easy to see that Steinbeck is referring to …

4. Steinbeck agrees with …

5. Steinbeck writes that …

6. Steinbeck discusses …

7. Steinbeck believes that …

8. The subcommittee declares …

9. The government insists …

10. Steinbeck explains his view by …

You may have noticed that only the first example, using the word “says” includes a comma after the word. The other examples do not require commas to make the quotation flow within the sentence. There are other words that could be used as well to make a smooth transition into the body of the paper. By introducing the quote, the paper becomes more readable and is easier to document. Only the page number or numbers need be included in the parentheses after the quote.

A different style of quoting is used for a long quotation of more than four lines. A colon introduces the quote, and the parenthetical citation comes at the end of the quote before the period. A long quotation is indented ten spaces on the left and is double-spaced. No quotation marks are used, because the indentation indicates that the material is quoted. 

The instructions for parenthetical notations may seem hard to remember at first, but they are easier than you may think. They are simply commonsense methods for letting the reader know where to find the sources you used, pointing directly to the sources on the “Works Cited” page. They mainly fall into two categories: introduced quotations or paraphrases that only need the page reference in parentheses after the citation, and those quotations or paraphrases that are not introduced, which require the author’s name along with the page reference in parentheses.

Quotations should always be brief and to the point. They are meant to support your research, not constitute the bulk of your paper. When too many are used, the reader may find them cumbersome. They indicate that you have not assimilated the material yourself. Quotes are used to show your research skills and to show how other people agree with your thinking. They are necessary for a research paper, but keep in mind to use them economically rather than to overuse them. 

8.3.3 Bibliography

Compiling the “works cited” page

The “Works Cited” page contains information about each of the references you used in your paper. Sources that you consulted and rejected should not be included. You should not list references that you did not use or cite in your paper.

The “Works Cited” page appears at the end of your research paper and gives complete information about where you found your material. You have already compiled this information on your source cards. Simply organize your cards in alphabetical order according to the author’s or editor’s last name, then record all of the bibliographic material. The few rules necessary for compiling the page are given below, and examples are given for each of the sources you will probably use.

Compiling the “works cited” page 

The following guidelines will help you in putting together your “Works Cited” page:

1. Entries begin at the left-hand margin with the subsequent lines of the entire indented five spaces (or half an inch). All entries are double-spaced.

2. All works are listed in alphabetical order according to the author’s or editor’s last name.

3. If there is no author or editor, begin with the title of the work. Note that the words the, a, and an are not alphabetized when they begin a title.

4. Do not number the entire on the “Works Cited” page. 

5. Do not give page numbers except for works in anthologies, periodicals, and newspaper. Also, abbreviate all months except May, June, and July.

6. If there are more than three authors, list the first one and add et al. (which means “and others”) instead of listing the rest of the names.

7. When two books by the same author are cited, use three hyphens in the second entry instead of the author’s name. Alphabetize these entries according to the titles of the books.

8. Use the following initials to indicate when information cannot be found: n.p. for no place of publication; n.p. for no publisher; n.(. for no date of publication; and n.pag. for no page if none is given. Put these initials in the palce where such information is usually found.

9. If a suffix, such as Jr., or a roman numeral, such as IV, appears after the author’s or editor’s name, it should be preceded by a comma.

Hollandale, Jerry R., IV.

Jones, James, Jr. 

10. The essential information for all entries includes the author, the title of the work, the place of publication, the publishing company, and the copying date. The examples given below show variations of the form to accommodate different sources. By following these examples, you should be able to cite any entry; 
Examining sample entries 

Book by one author

Girzone, Joseph F. Joshua. New York: Macmillan, 1987.

Note that the title of a book should be underlined (or italicized if you are working on a computer).

Two or more books by the same author

Steinbeck, John. The Grapes of Wrath. New York: Vikin, 1976.

--- of Mice and Men. New York: Viking, 1937.

Two authors

McCain, Garvin, and Erwin M. Segal. The Game of Science. Monetary: Brooks/Cole  

 P, 1977.

Two authors with the same last name

Kirk, Clara M. and Rudolf. William Dean Howells. New York: Twayne, 1962.

Editor but no author

Fisher, Patricia, ed. Age Erasers for Women: 

Actions You Can Take Right Now to Look Younger and Feel Great. Emmaus, PA: Rodale, 

Two editors or more than two editors 

Note: Treat these in the same way that two authors or more than two authors are handled, using “eds.” After the editors’ names.

No authors or editor given

Report on Indian Education. Washington: American Indian Policy Review Commission, Task Force Five, 1976.

Work in an Anthology 

Gray, Thomas, “Elegy Written in a country Churchyard.” England in Literature. Eds. Helen McDonald, John Pfordresheer and Gladys V. Veidmanis. Glenview, IL: Scott Foresman, 1991. 314 – 15.

Dictionary or Encyclopedia Article

LaSor, William Sanford. “The Dead Sea Scrolls.” 

The New International Dictionary of the Bible. Eds. J. D. Douglas and Merrill C. Tenney. Grand Rapids, MI: Zondervan, 1987. 

Note: If no author is given, begin with the title of the article. Also, when citing a familiar reference book, do not give full publication information. List only the edition (if stated) and the year of publication. 

“Migrants.” The Encyclopedia American. 1993 ed. 

Multivolume Work

Wester, Janet. “The Return of the Native.” 1300 Critical Evaluations of Selected Novels and Plays. Ed. Frank N. Magill. 3 vols. Englewood Cliffs, NJ: Salem P, 1978. 

Note: Cite the total number of volumes if you use all of them. In the parenthetical notation, the specific reference to volume and page number should be given. For example, (2: 101-102).

If you are using only one volume of the set, include the bibliographic information for that volume. Only the page reference needs to appear in your parenthetical notation. If the volume has an individual title, cite the book without reference to the other volumes in the set.

Barclay, William. The Revelation of John. Philadelphia: Westminster P, 1960.

Introduction, Preface, Foreword, or Afterword

Young, H. Edwin. Foreword. Travel Tips from a Reluctant Traveler. By Jeannette Clift George. Nashville: Thomas Nelson P, 1987.

Newspaper Article

Morris, George. “Building on the past.” Sunday Advocate [Baton Rough] 4 June 1995: H1.

Note: If the city is not included in the title of the newspaper, include it in brackets (not underlined) immediately after the title of the paper. 

Periodical Article 

Jaret, Peter S. “The Great Snake-Oil Revival.” Remedy. May/June 1995: 22+.

Note: Because the article is continued later in the magazine with other articles intervening, only the plus sign is used with the page reference. 

Review in a Newspaper or Periodical 

Goldsmith, Sarah Sue. Rev. of The Hot Zone by Richard Preston. Sunday Advocate [Baton Rouge] 30 July 1995: 19 – 20.

Personal Interview 

Hightower, James S. Personal interview. 30 July 1995.

Interview Broadcast on Television or Radio

Blackmun, Harry. Interview with Ted Koppel and Nina Totenberg. Nightline. ABC. WABC, New York. 5 Apr. 1994.

Television or radio program

“Frankenstein: The Making of the Monster.” Great Books. Narr. Donald Sutherland. Writ. Eugenie Vink. Dir. Jonathan Ward. Learning Channel. 8 Sept. 1993.

Film or Video

It’s a Wonderful Life. Dir. Frank Capra. Perf. James Stewart, Donna Reed, Lionel Barrymore, and Thomas Mitchell. RKO, 1946. 

In the Line of Fire. Dr. Wolfgang Peterson. Perf. Clint Eastwood, John Malkovich, Rene Russo, Dylan McDermott, Steve Railsback. Videocassette. Columbia Tristar, 1993.

Note: Videos, cassettes, videodiscs, slide programs, and filmstrips are cited like films except that the original release date is given if applicable. The medium (videocassette, videodisc, slide program, and so on) is also included before the name of the distributor.

Electronic Source 

Periodical Publication 

“Chavez, Cesar Estrada.” Facts on File World News Digest. CD-ROM. 29 April 1993. 

Non periodical Publication

Steinbeck, John. “The Grapes of Wrath.” Discovering Authors. CD-ROM. Gale, 1993.

Publication on diskette

Bodyworks 3.0. Diskette. Phoenix: Software Marketing Corp. 1993.

On-line Database

Through a computer service 

“Steinbeck, John Ernst.” Encarta. Microsoft Corp. America Online. 15 June 1995.

Through a computer network

Alston, Robin. “The Battle of the Books.” Humanist. 7.0176 (10 Sept. 1993): 10 pp. 

On-line. Internet. 10 Oct. 1993.

Note: The information required for an on-line database source is the author, the title of material (in quotation marks), the title of database (underlined), the publication medium, the name of the computer service, and the date of access. If you cannot find some of the information, cite what is available. 

Check Your Progress 

1. What is plagiarism?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. What is the difference between ‘quotation’ and paraphrase?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. What is the importance of reviewing previous studies or written sources?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4. Use the information below to work out a bibliographic entry.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Author 


Title of Books 


Other Info

Devendrn Thakur 

Research Methodology

 1998, New Delhi.

in social sciences 


Deep & Deep Inc.

Nellw. Meriwether 1

2 easy steps to 


1998, New York,

Successful Research Papers 

Macmillan Inc.

8.3 summary

The studies you carry out should be supported by ideas from other research or theoretical issues from written sources. This way you will be able to give you study more strength and objectivity. When doing so you should not plagiarize as it unethical. You should also acknowledge your sources, and document them accordingly.

8.4 answers to check your progress exercises

1. It is the act of stealing and using the ideas of others without acknowledging their sources.

2. Quotation is an instance of taking the exact words of a writer, while paraphrasing is an attempt to use one’s language to represent other people’s idea(s) with sources duly 

3. It provides theoretical back up for studies we carry out. It also helps to show differences and similarities between current studies and those already carried out. Still, it increases the objectivity of the current study.

4. Merewether, N. 12 Easy Steps to successful Research Papers. New York: Macmillan, S1998.

Thakur, D. Research Methodology in Social Sciences. New Delhi: Deep & Deep Inc., 1998.

Unit 9: the research report
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9.2.3 Problems of Communication 

9.2.4 A Sample Report Format

9.3 Summary 

9.4 Answers to Check Your Progress Exercises 

9.0 aims and objectives 

At the end of this unit you are expected to 

· define the term ‘report’

· describe its function 

· distinguish between ‘research’ and ‘report’

9.1 introduction 

The last phase of the journey in survey is the writing of report. After the collected data has been analyzed and interpreted and various generalizations have been drawn, the report has to be prepared. The report of a survey is thus, the statement that contains in brief the procedure adopted and the findings arrived at by the investigator of a problem. A report is not a complete description of what has been done during the period of survey. It is only a brief statement of most significant facts that are necessary for understanding the generalizations drawn by the investigator.

9.2.1 Purpose of a Report

The purpose of a report is to convey to the interested persons the whole result of the study in sufficient detail and so arranged as to enable each reader to comprehend the data and so determine for himself the validity of conclusions. The report may be meant for the people in general when the investigation has not been carried at the instance of any third party. At such times the purpose of the report is to invite others to study the generalizations and offer their own comments regarding it. It is only in this way that a perfection can be achieved in any branch of study. Research is essentially a co-operative venture and it is essential that every investigator should know what others have found about the phenomena under study. The purpose of report is thus dissipation of knowledge, broadcasting of generalizations so as to ensure their widest use. 

Report also creates ground from hypothesis and leads to further research on the same or allied problems. It may be remembered that the basis of the development of physical sciences is this co-ordinaiton of work. Various scientists have worked on small aspects or a problem, and their findings have been consolidated into a theory. All this co-ordination is not possible unless a complete report is available about the procedure adopted and the finding made in different researches.

So are we have described the purpose of a report when investigation has been carried on purely for the purpose of research. The survey is sometimes conducted at the instance of third party that has some stake in the problem. Such surveys deal with market research, polls conducted by magazines or surveys conducted at the instance of the government. In these cases the report is not meant for general public and need not contain too many procedural details. The person or authority under whose instance survey has been conducted may be interested exclusively in the finding of the survey. 

9.2.2 contents of report

Although no hard and fast rules can be laid down, yet a report should generally contain the following information: -    

(1) Purpose of study

The report should start with the problem undertaken in the investigation. It should give the background of the problem, need for research and the hypothesis formed for this purpose. If the study has been conducted at the instance of some third party the scope of investigation should be mentioned. The importance of the problem for the advancement of knowledge or removal of some evil may also be explained. If the problem has some historical background, the same must be mentioned giving at the same time various other studies undertaken and the findings arrived at.

(2) Methodology

The second part of the report should give the methodology adopted for the purpose. It should give the various aspects of the problem that had to be studied for valid generalization about the phenomena. It should give the exact meaning of various units of measurement or terms used for the purpose. If sample study was made the method of drawing out the sample should be mentioned giving reasons if any for the selection of particular sample. Other procedural things like definition of universe, preparation of source list etc. should also be given so that necessary idea may be formed about the validity of the sample.

Various methods are used for social investigation, e.g., case history, questionnaire, schedule, qualitative interview, etc. The report should clearly mention the particular method adopted giving reason why it has been selected and how far the information based upon the method could be considered a reliable. The report should also contain information regarding the method of collecting data. It should mention clearly how far the data was primarily collected for the problem under study and how far the secondary data already in existence was used. In the latter case proof of reliability of the secondary data should also be given if necessary. 

Generally, questionnaire or schedules are used for the purpose of study. A copy of all such questionnaire, forms, statements, etc. must be attached to the report, so that other persons going through the report may form an idea regarding the nature of validity and reliability as also the meaning of various terms used in the report: 

(3) Organization of survey

The third part of the report should contain the organization of survey. It should give the following information. If field survey was organized, what was the method of selection of field workers, their training etc.? What was the actual procedure or interview of observation? What was the arrangement for the inspection of the work of field workers, how were the schedules or questionnaires collected and what methods were adopted for their tabulation and classification?

(4) Analysis and inferences

This is the most important portion of the report. The collected data is analyzed and various inferences are drawn from it. Inferences are based upon logical as well as statistical reasoning. The report should contain not only the generalization of inference but also the basis upon which the inferences have been drawn. All sorts of proofs, numerical and logical, must be given in support of any theory that has been advanced. Various suspicions and doubts that are likely must be mentioned and a suitable explanation given for them. It must be remembered that it is the report that will go to the persons and not the actual data. The writer of the report should take this weakness into consideration and should avoid all chances of misconception about the theory formulated or inferences drawn from the research. 

(5) Appendices 

The report generally contains the statements or original documents on the basis of which the generalizations have been formed. The questionnaire or other forms of methods and statements are included in the appendix. If help has been taken from any report written, document or any other paper it is good to give its relevant portions in the appendix. In short all those facts that need a special elaboration, but cannot be given in the main report for the fear of killing the lucidity and sequence should be given in the appendix. 

(6) Foot-notes 

Foot-notes serve the same purpose as appendices. They are generally used as reference guide or short explanations to the points under discussion. They are often used to throw light upon the topic under opposition to the one being discussed. Foot-notes should be given whenever necessary but their too frequent use would make the report very complex and lucidity would be destroyed.

(7) Suggestions

Besides the inferences, sometimes suggestions are also required from the investigator. Suggestions are invariably given when the investigation is not for purely research purpose and has been set up by a third party either government or non-government body to probe into some social problem needs a cure. Even in case of purely academic investigations sometimes suggestions are needed for reformative or curative steps. These suggestions if at all needed are to be given at the end of the report. Suggestions must be practicable and based on logical reasoning. They must be exhaustive and should take into consideration all the difficulties that may arise in implementing them. 

9.2.3 problems of communication 

The major problem in writing a report is as to how the matter is to be communicated, what form of language and expression is to be used. There is a general complaint regarding all such reports that they are essentially too much technical. Really speaking every research is a technical matter and is not capable of being followed by every layman unless he has some prior basis. The investigator while writing the report has to assume that the reader does possess certain basic knowledge about the problem, various technical terms used and expressions made.

If he tires to simplify it too much, the report may become other too vast or too simple and unable to carry the required impression. Every branch of knowledge has not only its technical terms but also its own way of expression. Unless it is followed the report would appear simply childish and would lose its research flavor. Therefore, it is necessary that in order to understand the report the reader himself has to rise higher, rather than let the researcher stoop too low for him. 

Before writing a report, therefore, the researcher has to take into consideration two factors. Firstly, for whom the report is meant, and secondly, what is his level of knowledge. All reports are not meant for research scholars. There are some surveys that are conducted for general public or for such persons or institutions which have no technical knowledge. Thus, for example, the report submitted must be non-technical in nature; otherwise, them would not be able to make any use of it. 

The writer of the report has, thus not only to look to the subject matter of the report but also the fact as to the level of knowledge of the persons for whom it is meant. The report must avoid ambiguity at all cost. It may be technical, but it cannot afford to be incomplete or ambiguous, or give sweeping remarks without giving valid reasons for them.

The drafting of report is an art. It not only requires a grasp over the subject, but also a command over the language. The writer should have a control over himself to avoid and tendency towards exaggerating facts. The report should be lucid, and clear-cut so that it may not be difficult to follow the sequence of the points mentioned therein. It should not be merely a collection of stray facts and inferences, but those facts and inferences should be interwoven into a theory or hypothesis, thus leading to come concrete results. 

9.2.4 A sample research report format

Chapter one 

I. Introduction 

1.1 Statement of the Problem

1.2 Objectives of the Study 

1.3 Scope of the Study 

1.4 Limitations of the Study 

1.5 Significance of the Study 

Chapter Two 

II. Literature Review 

Chapter three 

III. Methodology 

3.1 Sampling 

3.2 Subjects 

3.3 Tools of data collection 

3.4 Procedures of the study 

(What steps did you go through as a whole?)

Chapter four

IV. Data Presentation, Analysis and Interpretation 

Chapter five 

V. Conclusions and Recommendations

Appendixes 

(Attach sample tools of data collection)

Bibliography

Check your progress 

1. What is a repot?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. What are the functions of a repot?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. What is the difference between research and report?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9.3 summary

A report we have said is a presentation of the major outcomes of findings of a study. It serves the purpose of communicating findings to pertinent stakeholders. It also lays the foundation for further research or study.

9.4 answers to check your progress exercises

1. It is a means of reporting the major findings of a study.

2. It conveys the result of study in a comprehensive manner; it also invites others to comment on the findings of a study, it lays foundation for further research. 

3. Research is the investigation itself. It involves identifying and defining problems, selecting relevant data, analyzing it, drawing conclusions, etc among other things. Report, on the other hand, is the presentation of the findings of the study orally or in written form. 
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As the size of the item 6 has repeated the maximum number of times (5 times) in this example, so it is indicated that the mode is located at 6. Ans 
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