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INTRODUCTION OF THE COURSE  

 
 

The course ‘Educational Research and Statistics’ has been developed for prospective  

teachers, educationists and the practitioners with the vision to enhance their knowledge 

and skills in the area of research, in general and in quantitative research, in particular. 

This course will give you an in-depth exposure about the nature, need and scope and 

steps of research.  

 

As we are living in the era of globalization and in knowledge driven economy, need for 

generation of knowledge through research has become even more and more critical. 

Prospective teachers are expected not only to be good researchers by themselves but 

also the ones who produce future researchers.  It is, therefore inevitable for the 

prospective teachers to be well aware of significance of research and to be well 

equipped with all the essential knowledge and skills required to conduct, review and 

disseminate research. 

 

This course will expose you to the uniqueness of research as a source of knowledge as 

well as to scope and nature of educational research. You will become able to identify 

different problems worthy to be researched and will know about types of research. The 

course will acquaint you to different steps of research process and how to complete 

each step in an effective and efficient manner.  

 

It is hoped that the present course will be of great value to the prospective teachers and 

practitioners in developing their knowledge, skills and attributes as a focused 

researcher enabling them to critically analyze and use research findings to guide their 

actions and to contribute positively in the existing body of knowledge through their 

own research endeavors.    
 

 

Dr. Munazza Ambreen 

        Course Coordinator 
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OBJECTIVES OF THE COURSE 

 

After studying this course the prospective teachers will be able to: 

 

1. Delineate the basic concepts and nature of educational research. 

2. Explore the purposes and significance of research and distinguish among 

different types of research. 

3.  Review the relevant literature to identify the problems and formulate research 

questions and hypotheses to achieve research objectives 

4. Apply different steps involved in the scientific method for solving research 

problems. 

5. Employ different sampling techniques and tools of data collection 

6. Use basic techniques of data analysis and conduct small scale projects. 

7.      Write good research report. 
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SOURCE OF KNOWLEDGE 

INTRODUCTION 
 
Doubtless to say that the secret of our cultural development has been research, 
pushing back the areas of ignorance by discovering new truths, which in turn, lead 
to better ways of doing things and better products. There is no alternative to truth 
and, therefore, to research. To research is to get nearer to truth. 
 
Likewise, the human knowledge works at two levels. At the primary level it functions as 
the basis of useful human activities, as when a teacher solves mathematical problems for 
the students or as when a doctor uses his knowledge to cure diseases. At the secondary 
level, knowledge is employed to obtain increments in the existing knowledge. 
 
The activity that produces this new knowledge is known as research. All research is an 
advance on existing frontiers of knowledge. It takes us beyond the frontiers of present 
knowledge. Both are breaking fresh ground and improving existing knowledge and the 
proper functions of research. 
 
However, the research adds to the existing knowledge in an orderly way. This 
orderliness is to be particularly emphasized. Mere aimless and confused grouping for 
new knowledge does not stand for research. The knowledge which accrues from 
research is verified and verifiable by anybody who may like to do so. 
 
The process by which it has been derived is replicable i.e. it can be repeated and the 
stated results confirmed. It is objective and capable of 'third party' verification. 
 
However, people have always tried to understand, discuss, explain and control the 
things and events around them. Sense perception, reason, tradition, authority, 
metaphysics, magic, expert opinion, personal experience, deduction and induction and 
science are among the system that have been used to acquire the knowledge. 
 
Effort has been made in this unit to highlight all the sources of knowledge.  

 
OBJECTIVES 

 

After studying the unit, it is hoped that the student will be able to: 

1. Identify the sources of knowledge. 

2. Explain the sense perception. 

3. Discuss the role of tradition, authority, expert opinion metaphysics in acquiring 

knowledge.  

4. Evaluate different sources of knowledge. 
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1.1 SENSE PERCEPTION 
 

The earliest understanding of the environment probably came through sense perception. It 

ranges from practical judgments and experiences in everyday life. The sense perception 

may be defined as a connected series of concepts that help people to make sense out of a 

chaotic environment and to function more effectively in it. 

 

Although sense perception conclusions have been and can be valuable, let they can be 

wrong. For example, early observations of the learning process by educators and 

psychologists led to the sense perception conclusion that practice enhances learning i.e. 

“practice makes perfect”. Observations of highly skilled individuals such as musicians 

and artists who practise a great deal to perfect their abilities, probably contributed to this 

belief. As a result, students have been repeatedly asked to recite the alphabet and 

multiplication tables and to complete large homework assignments. We can quote here 

the renowned theorist Thorndike (1930) who argued that the results may not always be 

positive. According to him, he consequences of practice determine at least, in part, the 

effectiveness of practice. 

 

1.2 TRADITION 
 

The dependence on tradition or custom is also necessary. We often refer to custom and 

tradition in the event of solving a problem. In many activities and situations this ready 

reckoner serves the purpose very well. It largely determines bur mode of facing the 

situations and mode of making adjustments. The comb ne customs and traditions specify 

for us our food, clothes, speech, dealings etc. Ordinarily we obey the customs and 

traditions and avoid violating them. We try to seek explanations of the phenomena 

through the media of traditions and customs. 

 

1.3 AUTHORITY 
 

When a crisis arises due to unforeseen situation or even in terms or storm, calamities and 

conflict, man often finds the tradition inadequate. He normally coma out of his 

complacency and to look for newer and better modes of behaviour. The savage tribal 

wise man appeals, to his gods in times of crises. The tribal chief remained the supreme 

authority for many centuries and his subjects considered him as an all-knowing and all-

competent superman. They looked to him for guidance and advise in their social, 

religious, economic, political and even private affairs. 

 

Similarly, the example of a religious scholar can be cited who assumed the role of 

authority. The followers turned to the religious leader for knowledge, advice, explanation 

of the phenomena, domestic problems and medical treatment. 

 

Moreover, the expert or the scholar is a centre of authority to whom we look in times of 

crisis still. The scholars, philosophers, economists or scientists are the most dependable 
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interpreters of the existing knowledge, evidence as well as the sources of new ideas, 

innovations and inspirations. The expert of discipline is considered to have a solution for 

every problem of the area concerned. 

 

Finally, authority is a valuable source of knowledge but it does have a major weakness. 

An authority, whether a political figure, parent, religious leader or scholar can be wrong. 

Consequently, it is dangerous to rely solely on a single source of knowledge. 

 

1.4  EXPERT OPINION 
 

Sometimes in search of knowledge one can take the testimony of experts who, because of 

their intellect, training, expert experience or aptitudes, are better informed than other 

people. Contacts and discussions with experts are also helpful to get knowledge. The 

participation of researchers in conferences, seminars and workshops and listening to the 

learned experts are very helpful in getting knowledge and locating research problems. 

 

However, an effort must be made to find out whether the experts are recognized by other 

authorities in the field and whether they are in a position to-know the facts about the 

particular problems under consideration. 

 

For further details of sense perception, tradition, customs, authority, expert opinion, 

please read the below referred materials. 

 

Fred N. Kerlinger 

(1983) 

Foundations of Behavioral Research, 2nd ed. Delhi, 

Surjeet Publications, pp. 2–6. 
1.1 

Deobold B.Van 

Dalen, (1973) 

Understanding Educational Research, 3rd ed. New 

York, McGraw-Hill Book Company, pp. 2–5. 
1.2 

 

 

1.5 RATIONALITY 
 

Rationalism is a system by which knowledge is gained by reason and not experiencing 

the world. It is also called metaphysics. It is national approach knowledge of ultimate 

causation and reality. It deals with the causes and principles of existing things, not with 

experience. 

 

Rationalism regards human reason as the only reliable guide to knowledge. Rationalists 

do not believe that it is necessary to verify knowledge either by faith experience. Finally, 

rationality can provide a valuable means of knowing. 

 

1.6 MAGIC 
 

Another way an individual can gain knowledge and control the world is through magic. 

According to Craig (1985, P.6) whenever magic occurs in is unadulterated form it 
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assumes that in nature one event follows another, necessarily and invariably, without 

intervention. There are two broad classes of magic. One is imitative magic and other is 

contagious. 

 

In imitative magic people attempt to produce a desired effect by imitating that effect. On 

the other hand, contagious magic is based on associations between objects or events. 

 
1.7 SCIENTIFIC METHOD 

 

According to Kerlinger (1983, P.11) science is the systematic, controlled, not critical 

investigation of hypothetical propositions about presumed relations among natural 

phenomena. However, science is based on the assumption that the universe is uniform 

and orderly and governed by cause-and-effect laws.  

 

On the other hand, scholars are unhappy with the weakness of existing ways of-knowing, 

learned to integrate the strengths of these ways of knowing into a new approach--i.e. 

scientific method. Of particular importance is that deductive and inductive reasoning 

were incorporated into the scientific method. 

 

In induction, observed facts are used to generate theories or hypotheses that are consistent 

with those facts. Similarly, in deduction, specific implications are derived from a theory. 

Sometimes, both inductive and deductive methods are used to acquire knowledge. 

 

However, in order to comprehend further the rationality, magic and scientific method, 

please read the below referred material. 

 

Deobold B.Van 

Dalen, (1973) 

Understanding Educational Research, 3rd ed. New 

York, McGraw-Hill Book Company, pp. 10–17. 
1.3 

 
Activities: 
1. Outline the information you would wish to gather about sources of knowledge 

particularly the sense perception, tradition and expert opinions. 

 __________________________________________________________________  

 __________________________________________________________________  

 __________________________________________________________________  

 __________________________________________________________________  

 

2. Draw a chart of sources of knowledge. 

 

3. Discuss the significance of inductive and deductive method with any educationist 

and prepare a report of your discussion. 
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Exercise 
Hopefully you have studied the unit, now please answer the following questions. 

 

Q. 1 Discuss the science and common sense. 

 

Q. 2 Describe at least five ways in which science and common sense differ from each 

other. 

 

Q. 3 Critically examine the method of authority for acquiring knowledge. 

 

Q. 4 Discuss the method of science. 

 

Q. 5 Explain the role of expert opinion in a search of knowledge. 

 

Q. 6 What role rationalism can play in acquiring knowledge? Discuss. 

 

Q. 7 Write a short note on the following: 

 a) Inductive method 

 b) Deductive method 

 c) Magic 

 d) Tradition 

 e) Metaphysics 

 f) Perfect induction 

 g) Imperfect induction 

 h) Baconian induction 

 

Q. 8 Discuss various steps in the scientific method. 
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1.8 CONCEPT OF RESEARCH IN EDUCATION 

 
According to J.W. Best (1992) research is an “intellectual activity which brings to light 

new knowledge or corrects previous error-and misconceptions and adds in an orderly way 

to the existing corpus of knowledge.” 

 
The term 'research and scientific method' are often used synonymously and 'research is 
considered to be more formal' systematic intensive process of carrying on the scientific 
method of analysis. There are seven elements of scientific process namely: - 
i. Purposeful Observation; 
ii. Analysis – Synthesis; 
iii. Selective Recall; 
iv. Hypothesis; 
v. Verification by Inference and Experimentation; 
vi. Reasoning by: (a) Method of Agreement, (b) Method of Disagreement, (c) Method 

of Concomitant Variation, (d) Method of Residues, and (e) Joint Method of 
Agreement and Disagreement; 

vii. Judgment.  
 

It might be helpful to highlight some of the accepted connotations of research. These 

includes: 
1. Research is simply a systematic and refined technique of thinking, employing 

specialized tools, instruments, and procedures in order to obtain a more adequate 
solution of a problem than would be possible under ordinary means. It starts with a 
problem than would be possible facts, analyses these critically, and reaches 
decisions based on the actual evidence. It evolves original work instead of mere 
exercise of personal opinion. It evolves from a genuine desire to know rather than a 
desire to prove something. It is quantitative, seeking to know not only 'what' but 
'how much', and measurement is therefore, a central feature of it. 

2. Research 'per se' constitutes a method for the discovery of truth which is really a 
method of critical thinking. It comprises defining and redefining problems; 
formulating hypothesis or suggested solution; collecting, organizing and evaluating 
data; making deductions and reaching conclusions; and at last, carefully testing the 
conclusions to determine whether they fit the formulating hypothesis. 

3. The systematic and scholarly application of the scientific method, interpreted in its 
broader sense, to the solution of educational problems; conversely, any systematic 
study designed to promote the development of education as a science can be 
considered educational research. Best (1992) thinks, “Research is considered to be 
the more formal, systematic, intensive process of carrying on the scientific method of 
analysis. It involves a more systematic structure of investigation, usually resulting in 
some sort of formal record of procedures and a report of result or conclusions.” 

4. Moreover, research is a point of view, an attitude of inquiry or a frame of mind. It 
asks questions which have not been asked, it seeks to answer them by following a 
fairly definite procedure, is not a mere theorizing, rather it is an attempt to elicit 
facts and to face them once they have assembled. 

5. Research is also called a kind of human behaviour. However, one general definition 
of research would be that which refers to the 'activity' of collecting information in 
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an orderly and systematic fashion. Research is literally speaking a kind of human 
behaviour, and 'activity' in which people engage. In education, teachers, 
administrators, scholars, or others engage in educational research when they 
systematically assemble information about schools, school children, the social 
matrix in which a school system is determined, the characteristics of the learner or 
the interaction between the school and pupils. 

6. Educational research is normally considered as scientific research. The educational 
research is meant here 4ie whole of the efforts carried out by public or private 
bodies in order to improve educational methods and educational activity in general 
whether involving scientific research and a. high level or more modest experiments 
concerning the school system and educational methods. 

7. The Webster's International Dictionary proposes a very inclusive definition of 
research as “careful inquiry or examination in seeking facts or 'principles; diligent 
investigation in order to ascertain something.” 

8. D. Slesinger and M. Stephenson in the Encyclopedia of Social Sciences define 
research as “The manipulation of things, concepts or symbols for the purpose of 
generalizing to extend, correct or verify knowledge, whether the knowledge aids in 
construction of theory or in the practice of an art.” 

9. While discussing the nature and significance of educational research some 
scholar say, “Educational research is that activity which is directed towards 
development of science of behaviour in educational situations. The ultimate aim of 
such a science is to provide knowledge that will permit the educator to achieve his 
goals by the most effective methods”. 

10. Some scholars considered research as a process of developing process. 
According to them “Research may be defined as a method of studying problems 
whose solutions are to be derived partly or wholly from facts. The facts dealt with in 
research may be statements of opinion, historical facts, those contained in records 
and reports, the results of tests, answers to questions, experimental data of any sort, 
and so forth. The final purpose of educational research is to ascertain principles and 
develop procedures for use in the field of education; therefore, it should conclude by 
formulating principles or procedures. The mere collection and tabulation of facts is 
not research, though it may be preliminary to it on even a part of thereof”. 

 

Characteristics of Research 

An older description of research may be explained with the five characterizations spelling 

out the word MOVIE 

 

M–stands for Mathematical Precision and Accuracy. 

O–stands for Objectivity.  

V–stands for Verifiability. 

I–stands for Impartiality.  

E–stands for Expertness. 

 

Tuckman B.W. (1978) has mentioned the following characteristics of research: 

1. Research is systematic. 

2. Research is logical. 

3. Research is empirical. 
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4. Research is reductive. 

5. Research is replicable and transmittable. 

 

Main Characteristics of Scientific Research 

Educational research shares some of the main characteristics of scientific research which 

may be analysed as under: 

1. Research is purposive. It is concerned with problems to be solved. 

2. Research is objective. Stress is- always on testing. 

3. Research endeavours to organize data in quantitative terms. 

4. Research is systematic and accurate investigation. 

5. Research usually involves a hypothesis or a set of hypotheses concerning the 

explanation of a phenomenon or the solution of a problem. 

6. Research collects facts. 

7. Research places emphasis on the discovery of scientific generalizations which can 

be applied to the solution of a wide range of problems. 

8. Research expresses results without being influenced by any extraneous consideration. 

 

An examination of the above characteristics of scientific research reveals that educational 

research cannot always be viewed as strictly scientific i.e. empirical, inductive and exact. 

It is recognized that in educational research it may not be possible to phrase or report 

many historical, descriptive surveys and case-clinical studies in mathematical terms. 

Similarly, in many cases the criteria of objectivity and verifiability may be only partially 

satisfied in educational researches. Knowledge gained through scientific method seeks to 

describe phenomena of nature in a series of condensed and compactly expressed 

generalizations. Research also does not describe facts alone but seeks to describe their 

relationship and generality in time and space. The method of research involves the 

process of complete act of reflective thinking. The verifiability of conclusion is tested in 

the light of the hypothesis. 

 

Specific Characteristics of Educational Research 

1. Educational research must be related to the study of complex relationships of 

various facts. It requires an inter-disciplinary approach. 

2. Educational research usually employs methods of description, explanation, 

interpretation, sympathetic of intuitive understanding methods which are mainly 

speculative and deductive in character and which rarely furnish results that can be 

subjected to measurement of mathematical procedures. 

3. Educational research should come out of a desire to do things better. It 

should help them to narrow down the proverbial gap between theory and practice in 

education. 

4. Educational research is not as exact as research in physical science. No 

human beings have ever been found to be alike. No scientific investigations of 

human behaviour - even those of so called – “identical twins” have resulted in the 

findings of individuals completely similar in structure or behaviour. This fact 

stands in the way of making educational research an exact science. 

5. Educational research should be concerned directly with the problems of 
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school. It can properly concern itself with such matters as child development, class 

organization, teacher-pupil relationships interaction with the community, 

curriculum matters, teaching techniques, and many others. 

6. Educational research can be undertaken by any teacher with common sense, 

intelligence and insight. In the beginning such workers may require some guidance 

and training but this can be made easily available to them at the hands of experts. 

7. Educational research stands in need of men and women of imaginative 

insight, who look beyond the present and behold the vision splendid. 

8. Educational research generally requires inexpensive material. In many educational 

research studies, we simply need subjects i.e. children, their educational tools of 

daily use, paper and pencil and a few tests. 

9. Educational research is based on the subjectivity and intangibility of social 

phenomena. 

10. Educational research generally does not admit quantitative statement. We can 

talk of urbanization, cultural, assimilation etc., but we cannot measure quantitatively. 

11. Educational research is based on interdependence of causes and effects 

A. For further details concerning the concept of research in education, please read the 

below mentioned material. 

 

Kulbir Singh 

Sindu (1 987) 

Methodology of Research in Education, 2nd ed.  

New Delhi, Sterling Publishers Private Limited pp. 1-3. 
1.4 

John. Best and 

James V. Kahn 

(1992) 

Research in Education 6th ed. 

New Delhi, Prentice-Hall of India 

Private Limited, pp. 17-20. 

1.5 

 
1.9 NEED OF RESEARCH 

 

The following points will justify the need for educational research. 

1. Rapid Expansion and Democratization of Education. Need for research in 

education to improve educational policies and practices is being realized 

increasingly. Research in education has assumed greater urgency because of the 

very rapid expansion and democratization of education throughout the world 

during the last decade. 

2. Technological Changes. The rapid technological changes have brought an increase in 

educational problems and both laymen and educators have felt that they can no 

longer depend upon trial and error. No amount of experience gathered and no amount 

of wisdom collected in the form of casual observations, traditions or 

recommendations of groups or individuals can ever promise rapid progress and 

improvement as is needed all over the world. Therefore, educationists are constantly 

searching for effective methods of instruction, more satisfactory techniques of 

evaluation, richer learning materials, more efficient system of administration and 

better human relations. Just as the sociologists, the anthropologists, and economists 

are carrying on research, so is the case with the educationists. 
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3. New Demands on Education. With educational research it may not be 

possible to develop new curricula, new teaching methods and new teaching 

materials to meet the new demands placed on the educational systems .of the 

world. Robert M.W. Travers in 'An Introduction to Educational Research' has. 

stated that educational research forms an indispensable basis for any “national 

organization of education, especially as regards curricula, syllabuses and methods 

as well as for financing education, for its planning, and for the building of schools.” 

4. Interdisciplinary Approach to Education. Education is a growing science and 

its foundations are to be explored for a study of the subject as an interdisciplinary 

approach. It is, therefore, almost imperative to study education in its proper 

perspectives. Philosophy is the cornerstone of the foundation of education and 

psychology provides the bricks and mortar for laying the foundation of education 

on a scientific basis. Educational research is thus an indispensable development for 

its growth. Thus we can hardly afford to think of education in isolation to-day. 

5. Knowledge Explosion and the Need for Educational Research. World has 

witnessed an unprecedented explosion of knowledge. Since education depends on a 

corpus of knowledge, the need for research arises to study the changes in various 

disciplines and to make necessary adjustments in educational philosophy, 

programme and policies. The means, methods and machinery of education need 

change in the light of a progressive social milieu, and changing economic, political 

and social set-up. 

6. Education and Productivity. Education and productivity are positively 

correlated and education needs planning according to manpower needs which in its 

turn is based on research. 

7. Scarce Resources and Optimum Development. It is through research only 

that we come to know how best to utilize the available resources for achieving best 

results. 

8. Spirit of Research is Needed everywhere. A spirit of enquiry adds to competence 

and scholarship in the researcher. 

9. Research is Needed to Keep out of Fixed track. Research enables an individual in 

changing his conservative outlook. It keeps us out of fixed track by making us 

mentally alive. 

 

Educational Research and Educational Planning 
Educational Research has a critical role of play in guiding educational planning. 
Adequate educational planning depends for its success on a systematic knowledge of the 
social resources and liabilities of the people and their culture, of their similarities and 
differences of the organizations and operative controls of their needs and problems etc. 
Any effort at educational planning is bound to fail if it is based on fictitious assumptions 
of planners as to what the consumers of planning need. What their problems are, what 
they want remedied and what kind of system they want as an emergent product of 
planning. Educational planning or for that matter any planning requires a store of reliable, 
factual knowledge on which basis the difficulties in its implementation can be anticipated 
and guarded against. Such a foundation of systematically gathered knowledge affords a 
basis for evaluating the net gains of planning for the educational system in question. 
Educational research is of immense help in securing such knowledge. It is obvious that 
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educational research has direct implications for social and economic welfare. By virtue of 
the deeper understanding of the causal nexus underlying social and economic 'maladies' 
educational research provides a secure basis for effective remedial measure. Educational 
researchers analyse the problem in the total context and as such are in a better position to 
suggest suitable remedies. 
 
Question such as what are the tangible indices or referents of modernization of education 
can very effectively be solved through educational research. Pakistan is a welfare State 
which has to provide services for the benefit of the weaker and vulnerable section of the 
population. Such social welfare services including education, in order' to be beneficial 
and fruitful, have to be based on reliable information about people whose welfare is being 
contemplated. The foregoing discussion should make it abundantly clear that educational 
research has to play an important role in not only the educational reconstruction but also 
social and economical re-construction in Pakistan. 
 
To the question “of what use is educational research?” We may reply “of what use is a 
new-born child?” in the manner of Benjamin Franklin when asked about the utility of his 
findings about the relationship between thunder-clouds and electricity. 
 
This means that the new knowledge like the new-born baby; holds great potential of growth 
and maturity. Also like the new-born child it gives us pleasure. It gives us satisfaction of 
knowing the unknown — this points to a value that the scientist is committed to i.e. self-
justifying goodness of 'new knowledge' about anything big or small. Educational research is 
persistently opening our eyes to the social reality, simplifying the mysterious within the 
commonplace in social life and “shattering its garments of make-believe by which pious 
banks have hidden its uglier features. The obvious function of research is to add new 
knowledge to its existing store, but its power of cleaning our minds and removing the 
myths of inapplicable theory are equally notable.” The educational research has also 
definite relation to people's basic needs and welfare. 
 

In short educational research leads to the following advantages: 

a) Educational research increases efficiency. 

b) It brings confidence in the teacher. 

c) It also brings dignity to the work of the teacher. 

d) It leads to the adoption of new methods. 

e) It keeps up alert. 

f) It brings a sense of awareness. 

g) It develops a better understanding of the teaching learning process. 

h) It enables us to have a better understanding of the social life. 

i) It promotes educational reform. 

 

Priority at the Field of Educational Research in Pakistan 
1. One of the priority areas in the field of education in Pakistan is the achievement of 

free and compulsory education for all children up to the age of 14. Any research and 

innovation which will help to extend the educational programmes to girls and to the 

weaker sections of the community will certainly contribute to national development. 



14 

 

2. In this connection, it may be mentioned that the drop-out rate in school education is 

very high for various reasons. It is not likely to decrease very much in the near 

future. While every attempt should be made to increase the holding power of the 

school, one should also think of non-formal education as a possible alternative. 

Organization and methods of self-learning will also have to be evolved so that 

children in school learn better and those who drop-out form school are not left out 

the country's educational effort. 
3. Again, considering the rate of population growth, which is not likely to decline 

rapidly in the near future, one has to consider whether education should be co-
extensive with schooling, because, if so, the number of schools and teachers 
required will be so large that the necessary resources are not likely to be available. 
What are the alternative strategies of education? What are the new techniques? 
Research in these areas will be encouraged. 

4. The children from the low income and the economically deprived sections 
of the society need educational opportunities as much as children from the other 
sections of the society. How can similar opportunities be made available? How can 
the effects of deprivation in the early life of infants be counteracted by social and 
educational intervention? These are some of the important problems which need 
the immediate attention of research workers. 

5. How education can be made more relevant to the socio-economic needs of 
the country is another important area of research. Research investigations and 
innovative projects in this area will be encouraged to find out how the existing 
educational structure and content can be altered, enhanced and modified to bring 
about faster economic growth and social change. 

6. In the area of talents it is not only important to identify talent at all levels of 
education, but also to find out ways and means to develop the talented children. 
This may require careful examination of the concept of talent in the context of 
developing societies. 

 

B. In order to comprehend the idea of need for research, please read the below 

referred material. 

S. P. Sukhia,  

P. V. Mehrotra, 

R. N. Mehrotra, 

(1991) 

Element of Educational Research, 3rd ed. New Delhi, 

Allied Publishers Limited, pp. 1–7. 
1.6 

 

 

1.10  SCOPE OF RESEARCH IN EDUCATION 

 
The importance of educational research in national development is now being increasingly 

realized all over the world. This is apparent from the educational progress in developing 

countries, particularly from the fact that education had become more and more effective, 

dynamic and purposeful in countries where research has flourished. It is on the bases of 

research that the function of education has been broadened. Educational research has a 

great bearing on the role of education in introducing social and economic charges. 
 



15 

 

Six Major Possibilities of the Utilization of 

Research towards National Development 
Six major possibilities of the utilization of research towards national development can be 

identified. They are: 

1. Educational research throws up valuable background data from which the planner 

can make his own assessment of the prevailing situation, especially of the 

magnitude, complexity and ramifications of the problem he has to handle. 

2. Carefully designed analytic studies can illuminate critical areas of policy. The overt 

and covert dimensions of a given problem emerging in such studies provide the 

planner with a measure of foresight to deal with them effectively and efficiently. 

3. These studies open up the possibility of testing the validity of the assumptions that 

must, of necessity, be made by the planner in setting his proximate and ultimate 

objectives. 

4. They enable the planner to estimate the possible consequences and cost of the 

different choices available to them in determining the path for the attainment of 

their goals. 

5. Diagnostic studies suggest where and why particular projects gearing. Their 

unattended consequences are also brought to light. 

6. Wide dissemination of educational research findings increases general awareness in 

respect of the situation to be met as well as the policy designed for this purpose. 

This may enhance the credibility of particular policies and prepare the people for 

them. It may also help towards building up popular pressures for reformulation of 

particular policies or for weeding them out altogether. 

 

Further details, please read the below mentioned material: 
 

S. P. Sukhia,  

P. V. Mehrotra, 

R. N. Mehrotra, 

(1991) 

Element of Educational Research, 3rd ed. New Delhi, 

Allied Publishers Limited, pp. 7–15. 
1.7 

 

Some or all of these possibilities can be realized provided research is geared to policy 

needs and the planner is responsive and sensitively to the research findings. 

 
SUMMARY 

 

Educational research acquires the same general and natural characteristics as other 

research. Educational research follows the scientific method of investigation. Its scope is, 

however, restricted to educational issues. Its goal is to discover laws or generalizations 

concerning educational issues with a view to making predictions, controlling events and 

improving the quality of instruction and education. 

 

Education research, therefore, should help the teachers, headmasters and supervisors to 

narrow down the-proverbial gap between theory and practice in education. Educational 

research is not mere reporting, defining and stating amassing of facts. On the other hand, on 
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the basis of these activities, educational research should result in better education by 

providing better development and formulation of instructional aims, better motivation of 

pupils, better teaching methods, better evaluation and better supervision and administration. 

 

Educational research involves a systematic and orderly study of the complex 

relationships that constitute research activity. It is the study by scientific methods of the 

educational process. It is, therefore, obvious that educational research does not mean 

acceptance of all the observations that have been presented. It implies a scientific enquiry 

in a definite direction. Educational research is not merely a report of facts but it interests 

itself in facts about facts of nature. Educational research should end at the discovery of 

new knowledge, either by reopening the settled issues and offering new solution, or 

exploring new vistas of knowledge. 

 

Decisions made on systematic research in education would surely save time, money, 

energy and a lot of failure and frustration and show us the path of progress. 

 

Educational research economizes effort, prevents wastages, increases efficiency and 

reacts to vitalize and dignify the work of the teacher. Knowledge gained by educational 

research is that of the highest order. 

 

Knowledge gained by research is more authentic and valid than the knowledge based on 

the evidence of tradition, learned authority, and personal experience. 

 

Educational research is “progress depending on experience, it is rightly observed, is 

accidental and slow, whereas research seeks to settle the question here and now and 

avails itself of experiment rather than experience. Moreover, research further. analyses 

'experience' and trick to synthesize 'tradition' and abstract forms like good teaching', 

‘creative activity’, etc., in a scientific process, the contents and results of which can be 

used, verified and accepted or corrected, if necessary by others. 

 

Activities: 

1. Write down the definitions of educational research. 

  __________________________________________________________________  

  __________________________________________________________________  

  __________________________________________________________________  

 

2. Write a survey report concerning the feasibility of research in Pakistan. 

  __________________________________________________________________  

  __________________________________________________________________  

  __________________________________________________________________  
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Exercise 
Hopefully, you have studied the material, now please answer the following questions: 

 

Q. 1 Define the term educational research. 

 

Q. 2 Why is research in the field of education necessary? How does educational research 

help in the advancement of education? Give examples with your answer. 

 

Q. 3 “The mere reporting, defining stating and amassing of facts, even in numerical 

form, is in itself not educational research.” Discuss with reference to functions and 

uses of research. 

  

Q. 4 “Educational research should not be viewed only as scientific research which is 

empirical, inductive and exact.” Discuss the statement with reference to 

characteristics of research. 

 

Q. 5 What do you understand by the term 'Science of the human mind? Would you 

consider educational research in the fields of the philosophy of education, the 

history of education, and comparative education more in the nature of scientific 

research or of search in the sciences of the human mind? Why? 

 

Q. 6 Why we need research in the field of education? 

 

Q. 7 Critically examine the significance of research in education. 

 

Q. 8 Discuss the benefits of research in The advancement of distance education. Give 

examples to 'illustrate your answer 

 

Q. 9 “Research is not a mere search for truth,” Discuss the statement. 

 

Q. 10 “Research seeks by preference principles or facts of universal validity.” Discuss. 

 

Q.11 “Research should not be viewed only as scientific research which is empirical 

inductive and exact.” Discuss the statement with special reference to the 

characteristics of educational research. 
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CLASSIFICATION OF EDUCATIONAL 

RESEARCH BY PURPOSE 
 

 

INTRODUCTION 

 
Educational research is classified into Basic Research Applied research and Action 
research. The basic and applied researches are differentiated by their purposes. The primary 
purpose of basic research is the extension of knowledge whereas the purpose of applied 
research is the solution of an immediate, practical problem. 
 
However, some misconceptions have developed with the use of the terms basic and applied 
research. One such misconception is that basic research is complex and applied research is 
simple in its methodology. A related misconception is that-applied research is often sloppy 
and haphazard but of great practical value, whereas basic research is precise and exacting 
but of no use in a real situation. 
 
Likewise, one type of applied research is action research. Action research is usually 
conducted by teachers and administrators for solving a specific problem or for providing 
information for decision making at the local level. 
 
Effort has been made in this unit to highlight the actual role played by basic research, 
applied research and action research with their characteristics. 

 

OBJECTIVES 

 
After studying the unit, it is hoped that the student will be able to:  

1. Explain the nature and concept of basic research. 

2. Describe the characteristics of basic research. 

3. Discuss the nature a scope of applied research. 

4. Differentiate applied research from basic research. 

5. Explain the nature, need and scope of action research. 

6. Specify different aspects of the process of action research. 

7. Identify the limitations of action research. 
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2.1 BASIC RESEARCH 

 

This type of research is also regarded as fundamental/pure research. It builds up broad 

generalizations, principles and theories of education. It results in the discovery of useful 

concepts such as those of motivation, reinforcement, concept formation etc. It is not 

concerned with day to day problems. 

 

The basic research has the following characteristics. 

1. It aims at developing educational theories and principles that will be applicable to a 

broad population. 

2. It requires expert training. 

3. It makes use of a wide range of methods to locate the research problem. 

4. Highly specific hypothesis is developed. 

5. It involves careful attention so that error is reduced to the minimum. 

6. It calls for a complex analysis of data. 

7. The generalizations usually remain confined to books and research reports. 

 

William Wiersma (1986, P.13) has very rightly stated that a sound theory increases the 

fruitfulness of research by providing significant leads for inquiry, by relating seemingly 

discrete findings by means of similar underlying processes and by providing an explanation 

of observed relationship. 

 

However, this research is done by the outstanding experts with the help of desired facilities. 

It demands higher level of problems, procedures, tools, controls, analysis etc. It is expected 

to be more expert as it has far reaching consequences. 

 

J.C. Aggarwal (1991, pp. 25-37) has discuss the classification of research in the below 

mentioned book. Please read for full comprehension. 
 

J. C. Aggarwal, 
(1991) 

Educational Research: An Introduction; New 
Delhi, Arya Book Depot, pp. 25–37 

2.1 

 

 
2.2 APPLIED RESEARCH 

 
This type of research is also called functional research. Education like Medicine is an 
applied science. Walter R. Borg (1987, P.11) has stated, “The primary function of research 
in education as in medicine--is to find improvements for education or medicine both to be 
understood as fields of human actions, not as fields of knowledge.” 
 
Applied research does not aim at solving the practical problems which are faced by the 
teachers, educational planners, administrators, curriculum specialists etc. Applied research 
deals with problems of practical value. Applied research is less rigorous than the basic 
research. 
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Applied research involves both the classroom teacher and the research specialist. The 
comparison of applied versus basic research is discussed as under: 
 

It is argued that in a country having limited resources, research should be given a practical 
orientation. Researches that do not shave apparent relevance to the solution of practical 
problems are considered an unnecessary luxury. The contrary point of view asserts that in 
the absence of sound analytical concepts there are obvious limitations to the extent to which 
applied research is possible. Not only will the lack of conceptual refinement improvise 
analysis and limit methodological sophistication, it will also result in a constricted perception 
of cause and effect relationships. 
 

Unless applied research is taken to mean the publication of facts through simplistic tables of 
percentages and averages, a job which can be done on the existing capital of the social sciences 
in Pakistan, there is no gainsaying the fact that basic research is an essential base for the 
development of applied research. Apart from the fact that basic research does not have 
application as its immediate goal, the two are deeply interrelated, particularly in the case of the 
social sciences whose concepts and theories derive from the analysis of social reality as an on-
going process. A research designed to diagnose social reality and to introduce correctives for 
the achievement of goals uses a theoretical base no less than it helps enrich it. 
 

Thus, the difference between basic and applied research is not as sharp as that between the 
applied and theoretical social scientist. To illustrate, survey research can be taken as an 
example of 'pure' applied research. However, a few survey researches do not lend themselves 
to generalizations germane to theory building. Whether such attempts are actually made 
depends upon the training and professional orientation of the researcher. In such areas of 
organizational performance, intergroup conflicts or the administration of and response to 
social change, the opportunities for testing hypothesis and for theory building are enormous. 
Perhaps the seriousness with which the distinction between theoretical and applied research 
is made will be lost as more and more Pakistanis social scientists acquire components in 
quantitative research methodology. Both basic and applied research have an important part 
in the development of the social sciences and must be supported. 
 

However, it would be of great interest to quote what William Wiersma (186, p13) has stated 
regarding basic and applied research, “The relation of theory and research is one of mutual 
contribution. Theory can point to areas in which research is likely to be fruitful, can 
summarize the findings of a number of specific studies, and can provide a basis for 
explanation and prediction. Research findings, on the other hand, can test theories which 
have been worked out, can clarify theoretical concepts and can suggest new theoretical 
formulations or extend old ones. Moreover, the process of reciprocal contributions is a 
continuing, one, research stimulated by theoretical considerations may raise new 
theoretical issues, which in turn lead to further research and so on,... To conduct research 
without theoretical interpretation or to theorize without research is to ignore the essential 
function of theory as a tool for achieving economy of thought. 
 

2.3 ACTION RESEARCH 
 

The process by which practitioners attempt to study their problems scientifically in order 
to guide, correct and evaluate their decisions and actions is called action research. 
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There is no doubt that research work done by professional students of educational research 
is seldom noticed by the workers in the actual field of action. Now it is increasingly being 
realized that the practitioners of education must be involved in research work. Action 
research is a step ahead of common sense approach. A good teacher does not merely depend 
upon tradition, or experience of others or recommendations of expert bodies. In action 
research he is deliberately more systematic and scientific in dealing with the problem. 
 
A useful definition of 'Action Research' is the research a person conducts in order to enable 
him to achieve his purposes more effectively. A teacher conducts action research to 
improve his own teaching. A school administrator conducts action research to improve his 
administrative behaviour. 
 
Some people differentiate action research from applied research in as much as the former 
is confined to classroom situations and the latter probes into practical problems of greater 
complexity and wider applicability. 
There are eight aspects of the process of action research. These include the following: 
1. Self-dissatisfaction. The teacher feels dissatisfied with the situation. 
2. Identification of the problem. The teacher pinpoints the problem. 
3. Defining the problem. After identifying the problem, the teacher defines the problem. 
4. Problem analysis. The teacher then locates the causes of the weakness. 
5. Action hypothesis. Action hypothesis is formed. 
6. Use of tools. The teacher decides about the research tools to be used. 
7. Action programme. The teacher works out the experiment. 
8. Evaluation. The teacher finds out the difference in the result. 
 
Moreover, the Action Research has the following advantages. 
1. The person must improve if the problem is to be solved is active in, the changed 

process from the beginning. 
2. Facts and evidences are stressed which keep the changed process anchored more 

continuously to reality. The approach is experimental and tentative rather than 
dogmatic. 

4. An integral part of action research is the experiment which actually is changed-
evaluated. 

5. Action research emphasizes a desirable decentralization of decision making and 
action. 

 
The main functions of action research in the field of distance education are: 
1. Action research will powerfully and rapidly develop the technique of teaching. 
2. Action research assists in vitalizing and dignifying the work of the teacher. 
3. Action research assists in developing professional experiences, open-eyed and open-

minded scientific spirit enquiry. 
4. Action research assists in creating new interest and new confidence in the ability of 

the individual teacher. 
 
Sources of problems for Action Research are given below: 
The first important source for locating and electing problems for an experiment or project 

or research is the classroom itself. For example, a teacher who finds that the performance 
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of the students in mathematics in his class is poor. He may think that perhaps it is because 

of his method of teaching which is not helpful in developing mathematical abilities or it is 

because the students are not making use of the instructional material or it is because the 

students 'of the class lack speed of calculations. 

 

The second source for identifying problems for an experiment or research is the staff 

meeting of the school. 

 

The third source is the chairman of department or regional director who can suggest 

student’s problems for enhancing the classroom efficiency. 

 

The institution library seems to be an important source for locating problems for research. 

Sometimes the ministry of education or some national agencies dealing with education 

throw out some new problems for experimenting in the institution, e.g. a department may 

conduct an experiment to see whether the suggestive activities in the new syllabus are 

effective to achieve the desired outcomes. 

 

However, Action Research has the following drawbacks: 

1. Action research is relatively of poor quality. 

2. The applicability of the findings of action research to another school in the event of 

teacher transfer is questionable. 

3. The classroom teacher does not have enough time to conduct action research. 
 
For further details, please read the following material. 
 

John W. Best  
James V. Kahn 
(1992) 

Research in Education, 6th  ed. New Delhi, Prentice-
Hall of India Private Limited, pp. 20–22 

2.2 

 
Activities: 
Please prepare a chart of classification of educational research by purpose. 
 
Discuss the effectiveness of applied and basic research with any educationist and write a 
summary of your discussion. 

 
 
Exercise 
Hopefully, you have studied the material, now please answer the following questions.  
 
Q. 1 Define basic research, applied research and action research. Give example to bring 

out the differences. 
 
Q. 2 Why action research is sometimes called on the job research? Suggest a few 

situations related to on- the-job research. 
 
Q. 3 “Action research places its emphasis on a problem”. Discuss. 
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Q. 4 “Researchers that do not have apparent relevance to the solution of practical 

problems are considered an unnecessary luxury.” Discuss the statement and bring 

out the necessity of both applied and basic research. 

 

Q. 5 Elucidate the process of action research with suitable examples. 

 

Q. 6 “The objective of research by teachers will be to improve classroom practices”. 

Explain the statement. 
 

Q. 7 “Action research is a step ahead of the common sense approach”. Discuss. 
 

Q. 8 “Action research is the job of specialist only”. Explain. 
 

Q. 9 State the need, scope merit and limitations of action research. 
 

Q.10 Bring out clearly the need for action research in education. 

 

Q.11 What is the scope of “action research' in education? 

 

Q.12 Describe the role of teachers in educational research. 
 

Q.13 In what way action research is helpful to the classroom teacher? 
 

Q.14 “Educational research is not the field of the specialist only.” How far do you agree 

with this view? 
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CLASSIFICATION OF 

EDUCATIONAL RESEARCH BY METHOD 
 

Research in every field and more so in the field of education is demand of day. Progress in 

any field is directly linked with research in that field. Our problems and difficulties in the 

field of education further necessitate a purposeful and 3ined research effort. 

 

Such research efforts are distinguished on the basis of their different purposes and 

approaches and that is what may technically be called difference in methods. Likewise, 

research studies, adopting different methods, however, do not as a rule, differ significantly 

in their procedures, selection, formulation, collection, analysis and interpretation of new 

data and reporting of the work done are common steps to all types of methods of research. 

 

These types of research are classified as (1) historical research (documentary) descriptive 

research (normative) (3) quasi experimental research (4) qualitative research. 

 

When classified in the above manner, there is not much developing or confusion among 

the different methods. They are neither mysterious nor unduly complex. Basically they are 

simple and founded on common sense. 

Keeping in view the importance of each research method, effort has been made to discuss 

in detail the concept, scope and characteristics of various methods research in the unit. 

 

After studying this part, it is hoped that the student will be able to: 

1. Discuss the classification of research methods. 

2. Explain the historical research method. 

3. Describe the descriptive research. 

4. Specify the quasi experimental research. 

5. Evaluate the qualitative research. 

 

 

2.4 HISTORICAL RESEARCH 

 

The use of historical sources and techniques in the field of educational research is known 

as historical research method. Historical research justifies itself when used to find out the 

solutions of the present day problems on the basis of the experiences of the past. 

However, the value of historical research in education is given as under: 

1. It inspires respect for sound scholarship and reverence for great teachers. 

2. The history of education enables the educational worker to date fads and frills. 

3. The history of education enables the educational worker to vie present educational 

problems in the light of their origin and growth. 

4. Past educational experiences my serve as a basis for tentative generalizations in 

analyzing current educational issues and problem 
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Historical research has certain characteristics which are given below: 

1. It is based on reports of observations which cannot be repeated. 

2. It is liable to be subjective. 

3. In history, rational process of analysis and inference is verbalized. 

4. Science predicts the future course of events, and history uses preserve evidence to 

retrodict the past. 

 

There are three main-steps involved in historical research. These include: 

1. The collection of data through primary and secondary sources; 

2. It involves internal and external criticism of the data collected; 

3. Presentation of facts which involves problems of organization composition, 

exposition and interpretation. 

 

In collecting data of historical research, the sources are normally classified into two main 

categories - primary sources and secondary sources. 

 

Primary sources are those original documents which are the first witnesses a tact. However, 

some include information in-the form of oral or written testimonial or the records written 

or preserved by actual participants or witnesses of an event. For example, charters, official 

records, constitutions, court decisions, autobiographies, diaries, letters, pictures, films, 

paintings, books and recordings etc. Other primary sources include remains or relics, tools, 

weapons, house-hold articles, cloths etc. 

 

Secondary sources-are sources of information transmitted by one who was not present on 

the scene of the original event. He was neither a participant nor an eye witnesses of the 

original event. In fact, information supplied is second hand. Most of the encyclopedias and 

history text books come under the category of secondary sources. The secondary sources 

sometimes prove very helpful as they provide information about primary sources. 

Moreover, the historical report writing involves the, mechanical problem of 

documentation, the logical problem of selecting the topics, the logical problem of 

arrangement of topics and sub-topics, and the philosophical problem of interpretation.  

 

However, the following guidelines should be observed in historical research. 

1. The primary sources should be used as extensively as possible. 

2. Personal bias should not be allowed to influence research procedure. 

3. Proper recognition should be given to the inter-relationship of education with other 

social institutions and forces. 

4. The significant facts must be distinguished from trivial or range facts in a situation. 

5. The facts should be synthesized and integrated into meaningful generalizations. 

6. Care should be taken in interpreting the words and expressions in the light of their 

usage in earlier times. 

 

However, the scope of historical research may be mentioned in the areas of biography, 

history of institutions and organizations, development of ideas through the ages, sources 

and influences, legal bases of education and bibliographical studies. 



29 

 

 

In order to fully comprehend the idea of historical research, please read book as mentioned 

below: 

John W. Best  
James V. Kahn 
(1992) 

Research in Education, 6th  ed. New Delhi, Prentice-

Hall of India Private Limited, pp. 57–75. 
2.3 

 

2.5  DESCRIPTIVE RESEARCH 
 

This type of research is also called normative, survey research. It concerns itself with the 

present phenomena in terms of conditions, practices, beliefs, process, relationships or 

trends is variously termed as descriptive survey - status, normative or trend study or survey. 

 

Descriptive research has the following characteristics. 

1. It is concerned not with the characteristics, of individuals but with characteristics of 

the whole population or a sample thereof. 

2. It collects data from a relatively large number of subjects 

3. It provides information useful to the solution of local problems. 

4. Its scope is very vast. 

5. Surveys may be qualitative of quantitative. 

6. Descriptions may be' either verbal or expressed in mathematical terms. 

 

In solving a problem one has to evaluate the present conditions and then seek information 

concerning 'what we may want' and 'how to reach there’. Normative-a survey research may 

involve one of more of these elements in different situations. 

 

This type of research helps in locating existing problems, in securing historical perspective 

through a series of cross-sectional pictures of similar conditions at different timed, in 

suggesting the course of future developments, in developing many tools, in contributing to 

the advancement of knowledge and in providing the background ideas and data from-which 

many more studies may be conducted. 

 

Such studies are factual and hence supply practical information. 

 

These researches employ application of a scientific method by critically analysing and 

examining the source materials, by analysing, interpreting data and by arriving at 

generalizations and predictions. 

 

Descriptive research is classified into the categories such as survey studies, case studies, 

developmental studies, follow-up studies, correlational studies, trend analysis and 

documentary analysis. 

 

In the system of distance education, this-type of research is quite useful as it helps in 

making surveys concerning aims, outcomes of instructional programmes, survey 
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concerning administrative problems of procedures. Moreover, institution appraisal, 

financial study, building survey, staff development training survey and teacher training 

surveys can be conducted by this research method. However, in planning such surveys, the 

following stages are involved in the planning and the preparation of the final report. 

i) Statement of general objectives. 

ii) Statement of specific objectives. 

iii) Determination of the size and design of the sample. 

iv) Preparation and administering of a questionnaire. 

v) Determining and conducting interviews. 

vi) Making analysis plans. 

vii) Machine tabulation. 

viii) Analysing. 

ix) Reporting 

 

For further details, please read the below mentioned book. 

 

John W. Best  
James V. Kahn 
(1992) 

Research in Education, 6th  ed. New Delhi, Prentice-

Hall of India Private Limited, pp. 76–109. 
2.4 

 

 

2.6 EXPERIMENTAL RESEARCH 

 
J.W. Best (1992, P.110) describes experimental research as the description and analysis of 

what will be or what will occur, under carefully controlled conditions. 

 

According to carter V. Good, and Douglas E. Scates (1954, P.809) "Experimentation is the 

name given to the type of educational research in which the investigator controls the 

educative factors to which a child or group of children is subjected during the period of 

inquiry, and observes the resulting achievements." 

 

S.P. Sukhia, P.V. Mehrotra and R.N. Mehrotra (1991, P.227) describe the experimental 

method as the application and adaptation of the classical method of the science laboratory. 

It is most exacting and difficult of all methods and also the most important from the strictly 

scientific point of view. 

 

The essence of an experiment may be described as observing the effect on a dependent 

variable of the manipulation of an independent variable. However, the experimentation in 

education is useful to determine and evaluate the adequacy and effectiveness of educational 

aims and objectives through the measurement of outcomes. It serves as basis for the 

formulation, execution and modification of educational policies and programmes. It is 

further used to ascertain the effects of any change in the normal educational programmes 

and practice. 
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An experiment calls for the satisfaction of three basic interrelated conditions i.e. Control, 

Randomization and Replication. 

1. Control is the basic element in experimentation. The influence of extraneous factors 

that are not included in the hypothesis are prevented from operating and confusing 

the outcome which is to be appraised. 

 Three types of controls are exercised in an experiment. These include: 

i) Physical controls. 

ii) Selective controls. 

iii) Statistical controls. 

 

2. Randomization is a very difficult to exercise complete control, efforts are made to 

assign cases in the experimental and control groups randomly. 

 

3. Replication implies conducting a number of sub-experiments within the framework 

of an overall experimental design. 

 

Experimentation in education is not a perfectly precise method. There are many variables 

in education which are extremely difficult or even impossible to control. The basic 

condition of other things being equal' is difficult for fulfillment in educational research. All 

experiments in education are ultimately experiments with children who for ethical reasons 

must not be subjected to conditions that may harm them. There are boundaries of a moral 

character for experimentation which must not be infringed. 

 

There are many areas in which experimental studies in education can approximate strictly 

empirical research. For example, the teaching of spelling through different methods, 

difference between the effect of the authoritarian and the democratic set up in education 

are problems which have been handled in a scientific way through the experimental 

approach. 

 

The following are the major steps in experimental research. 

1. Planning the experiment. 

2. Conducting the experiment. 

3. Reporting the results. 

 

Furthermore, the experimental designs are classified as Single Design, Parallel Design and 

Rotational Method. The details of all such designs are discussed below: 

1. Single Design. This type of experiment is carried in comparing the growth of a single 

individual or group under' two sets of conditions. The experimenter observes the 

performance of the individual or the group before and after the introduction of the 

experimental variable. Let us say the experimenter is interested in evaluating the 

reading speed of a group of sixth class students as affected by training. He will adopt 

the steps like test the group, allow for a period of transition and test the group again. 

2. Parallel or Equivalent Group Design. In this two or more groups of subjects 

equivalent in all significant aspects are selected. One of these groups serves as the 

'control group' and the other as 'experimental group'. 
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3. Rotation Group Experimentation. This method involves the rotation of 'instructional 

factors of the experimental and control groups Pt equal intervals. This method is used 

to obtain control of pupil factors when groups cannot be thoroughly equated. It also 

neutralizes the teacher variable. Of the three designs of educational experimentation, 

this is the most valid and at the same time most complicated. 

 

In order to comprehend further details of experimental research, please the below 

mentioned book: 
 

J. C. Aggarwal, (1991) 
Educational Research: An Introduction; New Delhi, 

Arya Book Depot, pp. 178-188. 
2.5 

 

 

Activities: 
1. Please list below the classification of experimental designs. 

 

  __________________________________________________________________  

  __________________________________________________________________  

  __________________________________________________________________  

 

2. Why descriptive research is more useful for distance education? Give reasons at the 

space provided for. 

 

  __________________________________________________________________  

  __________________________________________________________________  

  __________________________________________________________________  

 

3. Write at least four characteristics of historical, research in the space given below. 

 

  __________________________________________________________________  

  __________________________________________________________________  

  __________________________________________________________________  
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Exercise 
Hopefully, you have studied the unit, now please answer the following questions: 

 

Q. 1 Discuss the role of historical research in education. 

 

Q. 2 Critically examine the characteristics, advantages and limitations of historical 

research. 

 

Q. 3 Describe the important steps involved in historical research.  

 

Q. 4 Discuss the nature, need and scope of descriptive research. 

 

Q. 5 Explain how descriptive research helps in solving current educational problems? 

 

Q. 6 Describe the main types of experimental patterns employed in educational research. 

 

Q. 7 Discuss the common types of experimental designs used in educational research with 

illustrative examples. 

 

Q. 8 “Despite its scientific vigour, experimentation is only one aspect of the scientific 

method”. Discuss the statement and bring out clearly the use of experimental method 

in education. 

 

Q. 9 Give a comparison of historical research, descriptive research and experimental 

research. 

 

Q. 10 Which research method is more useful for distance education and why? 
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INTRODUCTION 

 

In the process of research, a researcher needs to carefully read and analyze the 

information already available related to his/her research area. He/she document the 

information, review it and discuss it in his/her own context. This task, when conducted 

systematically, is called review of related literature or in simple words literature review. 

Literature review is a critical and technical process. In this unit you will learn about what 

is meant by the term literature review in the perspective of search? why is it important?  

and from where to get the literature to be reviewed? Keeping in view the use of 

technology in research process, we will discuss about use of computer in searching the 

literature and how to search for literature in an efficient way with the help of computer. 

You will be exposed to the basics of citation and referencing as these are the inevitable 

mechanics of reviewing literature for scholarly writings including research reports and 

article.    

 

 

OBJECTIVES 

 

After reading this unit, you should be able to: 

 

1.  Explain the nature of literature review. 

2.  Describe the significance of literature review in research process. 

3.       Critically discuss different sources of literature to be reviewed. 

4. Use citation and text references in literature review in an appropriate way. 

5.   Identify keywords, and identify, evaluate, and interpret sources. 

6. Describe the steps involved in analysing, organizing review of the literature. 

7.       Apply computer in researching literature. 
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3.1 INTRODUCTION TO LITERATURE REVIEW 
 

A literature review discusses and analyses published information in a particular subject 

area.    

In research literature review refers to review of information found in the literature related 

to your selected area of study. The review should describe, summarize, evaluate and 

clarify this literature. It should give a theoretical base for the research and help you (the 

author) determine the nature of your research. Works which are irrelevant should be 

discarded and those which are peripheral should be looked at critically. 

A literature review is more than the search for information, and goes beyond being a 

description of information gathered. All works included in the review must be read, 

evaluated and analyzed. Relationships between the literature must also be identified and 

articulated, in relation to your field of research. 

"In writing the literature review, the purpose is to convey to the reader what knowledge 

and ideas have been established on a topic, and what their strengths and weaknesses are. 

The literature review must be defined by a guiding concept (e.g. your research objective, 

the problem or issue you are discussing or your argumentative thesis). It is not just a 

descriptive list of the material available, or a set of summaries". 

For Further Reading: 

University of Toronto. (n.d.). The literature review: A few tips on conducting it. 

Retrieved from http://advice.writing.utoronto.ca/types-of-writing/literature-review 

 

A literature review is a written summary of journal articles, books, and other documents 

that describes the past and current state of information on the topic of your research 

study. It also organizes the literature into subtopics and documents the need for a 

proposed study. In the most rigorous form of research, educators base this review mainly 

on research reported in journal articles. A good review, however, might also contain other 

information drawn from conference papers, books, and government documents. In 

composing a literature review, you may cite articles that are both quantitative and 

qualitative studies. Regardless of the sources of information, all researchers conduct a 

literature review as a step in the research process. 

 

 

3.2 IMPORTANCE OF LITERATURE REVIEW 

 

Literature review has a unique importance in the process of research. Why a researcher 

needs to review existing literature? Why is this review necessary? There are many 

reasons for it.   

 

http://advice.writing.utoronto.ca/types-of-writing/literature-review
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You conduct a literature review to document how your study adds to the existing 

literature. A study will not add to the literature if it duplicates research already available. 

You also complete a literature review to provide evidence that educators need your study. 

You may base this need on learning new ideas, sharing the latest findings with others, or 

identifying practices that might improve learning in your classroom. Conducting a 

literature review also builds your research skills of using the library and being an 

investigator who follows leads in the literature, all useful experiences to have as a 

researcher. Reading the literature also helps you learn how other educators compose their 

research studies and helps you find useful examples and models in the literature for your 

own research. By conducting a literature search using computer databases, you develop 

skills in locating needed materials in a timely manner. 

 

 Nonetheless, the review of related literature is as important as any other component of 

the research process and can be conducted quite painlessly if approached in an orderly 

manner. Some researchers even find the process quite enjoyable! 

 

The review of related literature involves the systematic identification, location, and 

analysis of documents containing information related to the research problem. The term 

is also used to describe the written component of a research plan or report that discusses 

the reviewed documents. These documents can include articles, abstracts, reviews, 

monographs, dissertations, books, other research reports, and electronic media effort. The 

major purpose of reviewing the literature is to determine what has already been done 

that relates to your topic. This knowledge not only prevents you from unintentionally 

duplicating another person’s research, but it also gives you the understanding and insight 

you need to place your topic within a logical framework. Previous studies can provide the 

rationale for your research hypothesis, and indications of what needs to be done can help 

you justify the significance of your study. Put simply, the review tells you what has been 

done and what needs to be done. 

 

Another important purpose of reviewing the literature is to discover research strategies 

and specific data collection approaches that have or have not been productive in 

investigations of topics similar to yours. This information will help you avoid other 

researchers’ mistakes and profit from their experiences. It may suggest approaches and 

procedures that you previously had not considered. For example, suppose your topic 

involved the comparative effects of a brand-new experimental method versus the 

traditional method on the achievement of eighth-grade science students. The review of 

literature may reveal 10 related studies that found no differences in achievement. Several 

of the studies, however, may suggest that the brand-new method is more effective for 

certain kinds of students than for others. Thus, you may reformulate your topic to involve 

the comparative effectiveness of the brand-new method versus the traditional method on 

the achievement of a subgroup of eighth-grade science students: those with low aptitude. 

 

Being familiar with previous research also facilitates interpretation of your study results. 

The results can be discussed in terms of whether and how they agree with previous 

findings. If the results contradict previous findings, you can describe differences between 
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your study and the others, providing a rationale for the discrepancy. If your results are 

consistent with other findings, your report should include suggestions for the next step; if 

they are not consistent, your report should include suggestions for studies that may 

resolve the conflict. 

 

A good literature review will help you to: 

 To define and limit your research. 

 To place your study in an historical perspective. 

 To avoid unnecessary duplication. 

 To evaluate promising research methods. 

 To relate your findings to previous knowledge and suggest further research. 

 

A good literature review, therefore, is critical of what has been written, identifies areas of 

controversy, raises questions and identifies areas which need further research. 

 

Activity: 

Discuss with at least two researchers about what they think are the purposes of literature 

review. Critically analyze their views in the light of importance of literature review as 

discussed in previous section. 

 

 

3.3 SOURCES OF LITERATURE FOR REVIEW 
 

There are numerous sources to identify and collect literature for review. These sources 

can be categorized as primary sources or secondary sources.  

Primary sources:  The original research reports, articles, journals, or books. 

Primary sources report materials from study directly. In other words, the author(s) report 

the findings of theory research study. These sources are more reliable because they are less 

subject to someone else's interpretation. Secondary sources are written by someone other 

than the person who did the original work. They may include a critique, a summary, etc.  

Use primary sources whenever possible. Not always possible because of lack of access to 

the primary source because the primary source is out of print or written in another 

language  

A primary source is an original document containing firsthand information about a topic.  

Different fields of study may use different types of primary sources. Common examples 

of a primary source are:  

 Diaries  

 Interviews  

 Letters  

 Original works of art  

 Photographs  

 Works of literature  
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Secondary sources 

Review of a research report, articles, journals, or books. For example, Review of 

Educational Research, Harvard Education Review, Psychological Bulletin, Review of 

Research in Education, Annual Review of Psychology. 

 

A secondary source contains commentary on or discussion about a primary source. The 

most important feature of secondary sources is that they offer an interpretation of 

information gathered from primary sources. Common examples of a secondary source 

are:  

 Biographies  

 Dissertations  

 Indexes, Abstracts, Bibliographies (used to locate a secondary source)  

 Journal Articles  

 Monographs  

 

Some of the major sources are as given below: 

 Journal articles:  

 These are good especially for up-to-date information. Bear in mind, though, that it 

can take up to two years to publish articles. They are frequently used in literature 

reviews because they offer a relatively concise, up-to-date format for research, and 

because all reputable journals are refereed (i.e. editors publish only the most 

relevant and reliable research). 

 

 Books: 

 Books tend to be less up-to-date as it takes longer for a book to be published than 

for a journal article. Text books are unlikely to be useful for including in your 

literature review as they are intended for teaching, not for research, but they do 

offer a good starting point from which to find more detailed sources.  

 

 Conference proceedings:  
 These can be useful in providing the latest research, or research that has not been 

published. They are also helpful in providing information on which people are 

currently involved in which research areas, and so can be helpful in tracking down 

other work by the same researchers. 

 

 Government/corporate reports:  

 Many government departments and corporations commission or carry out research. 

Their published findings can provide a useful source of information, depending on 

your field of study. 

 

 Newspapers:  

 Since newspapers are generally intended for a general (not specialized) audience, 

the information they provide will be of very limited use for your literature review. 

Often newspapers are more helpful as providers of information about recent trends, 
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discoveries or changes, e.g. announcing changes in government policy, but you 

should then search for more detailed information in other sources. 

 

 Theses and dissertations:  

 These can be useful sources of information. However, there are disadvantages: (1) 

they can be difficult to obtain since they are not published, but are generally only 

available from the library shelf or through interlibrary loan; (2) the student who 

carried out the research may not be an experienced researcher and therefore you 

might have to treat their findings with more caution than published research. 

 

 Internet:  

 The fastest-growing source of information is on the Internet. It is impossible to 

characterize the information available but here are some hints about using 

electronic sources: 1) bear in mind that anyone can post information on the Internet 

so the quality may not be reliable, 2) the information you find may be intended for a 

general audience and so not be suitable for inclusion in your literature review 

(information for a general audience is usually less detailed) and 3) more and more 

refereed electronic journals (e-journals) are appearing on the Internet - if they are 

refereed it means that there is an editorial board that evaluates the work before 

publishing it in their e-journal, so the quality should be more reliable (depending 

on the reputation of the journal). 

 

 CD-ROMS:  

 At the moment, few CR-ROMs provide the kind of specialized, detailed 

information about academic research that you need for your own research since 

most are intended for a general audience.  However, more and more bibliographies 

are being put onto CD-ROM for use in academic libraries, so they can be a very 

valuable tool in searching for the information you need. 

 

 Magazines:  

 Magazines intended for a general audience (e.g. Time) are unlikely to be useful in 

providing the sort of information you need. Specialized magazines may be more 

useful (for example business magazines for management students) but usually 

magazines are not useful for your research except as a starting point by providing 

news or general information about new discoveries, policies, etc. that you can 

further research in more specialized sources. 

 

For Further Reading:  

Afzal, Abida and Azeem (2011) ‘Educational Research with Electronic Data Analysis’ 

Published by Majeed Book Depot, Lahore. Pakistan 

 

Activity: 
Comparatively discuss advantages and limitations of different sources of literature. 
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3.4 STEPS INVOLVED IN CONDUCTING A LITERATURE REVIEW 
 

Regardless of whether the study is quantitative or qualitative, common steps can be used 

to conduct a literature review. Knowing these steps helps you read and understand a 

research study. If you conduct your own research study, knowing the steps in the process 

will give you a place to start and the ability to recognize when you have successfully 

completed the review. Although conducting a literature review follows no prescribed 

path, if you plan to design and conduct a study, you will typically go through five 

interrelated steps. If you are simply looking for literature on a topic for your own 

personal use or for some practical application, only the first four steps will apply. 

However, learning all five steps will provide a sense of how researchers proceed in 

reviewing the literature.  

 

These steps are: 

i)  Identify key terms to use in your search for literature.   

ii)  Locate literature about a topic by consulting several types of materials and 

databases, including those available at an academic library and on the Internet.  

iii)  Critically evaluate and select the literature for your review.  

iv)  Organize the literature you have selected by abstracting or taking notes on the 

literature and developing a visual diagram of it. 

v)  Write a literature review that reports summaries of the literature for inclusion in 

your research report. 

 

 

3.5 USE OF COMPUTER IN LITERATURE REVIEW 

 

In the past, and sometimes even today, researchers had to go to their libraries and search 

manually for information related to their research topic. Doing a manual search requires 

that you first decide what key words (or descriptors) best fi t your topic and then look at 

the periodicals on the library shelves to find those most likely to include your area of 

interest. Using your key terms, seek your topic through the periodicals’ indexes to locate 

relevant articles. Make sure that you note at this time all relevant bibliographic details—

author, title, journal name, data, volume number, and pages. However, manual searching 

of this kind is time-consuming and inefficient. Currently, most universities and colleges 

and many public and private libraries subscribe to indexing and abstracting periodicals 

that are incorporated into several databases that can be searched by computer. Computers 

can search for many topics simultaneously and combine them, using logical concepts 

known as Boolean logic (from the logic system developed by the 19th-century English 

mathematician George Boole). The essence of Boolean logic lies in the use of three 

terms—AND, OR, and NOT—which are used to tell the computer how the investigator 

wants it to deal with the various constructs relevant to the study. For example, if you are 

interested in the outcome of different methods of teaching spelling to early primary 

students, you would start by finding all appropriate descriptors for spelling instruction 

and for primary grades. If you connect these with AND, you will only get documents that 
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have both descriptors. If, instead, you use OR, you will get a flood of information about 

spelling instruction in all grades together with a second flood about primary grades not 

necessarily confined to the teaching of spelling. So as not to get drowned in useless 

information, you can narrow your search by adding descriptors to either side of your OR 

equation. Thus, think of OR as an inclusive operation and AND as a selective operation. 

The third option, NOT, is an exclusive operation. If you wished your search to be only of 

U.S. publications, you would add NOT foreign countries. Thus, your search string would 

read Spelling Instruction AND Primary Grades NOT Foreign Countries. In practice, it is 

likely that you will have more descriptors, and you will have to think carefully whether 

they should be linked with AND or OR. 

 

To ease the process of collecting relevant material, there are some techniques useful in 

accessing the literature quickly through databases. Computer databases of the literature 

are now available in academic libraries and through the Internet, and they provide easy 

access to thousands of journals, conference papers, and materials on many different 

topics. Academic libraries at major universities have purchased commercial databases as 

well as obtained databases in the public domain. Only a few of the major databases 

available will be reviewed here, but they are the major sources to journal articles and 

documents that you should consult to determine what literature is available on your topic. 

ERIC is a free online digital library of education research and information sponsored by the 

Institute of Education Sciences (IES) of the U.S. Department of Education. This database 

can be found at www.eric.ed.gov, and ERIC provides a search of 1.2 million items indexed 

since 1966. The collection includes journal articles, books, research syntheses, conference 

papers, technical reports, policy papers, and other education-related materials. ERIC 

indexes more than hundreds of journals, and links are available to full-text copies of many 

of the materials. To best utilize ERIC, it is important to identify appropriate descriptors for 

your topic, the terms used by indexers to categorize article or documents. Researchers can 

search through the Thesaurus of ERIC Descriptors (ERIC, 1975) or browse the online 

thesaurus. A research tip in conducting an ERIC search is to locate recent journal articles 

and documents on your topic. This process can be enhanced by conducting a preliminary 

search using descriptors from the online thesaurus and locating a journal article or 

document which is on your topic. Then look closely at the descriptors used in this article 

and document and run another search using these terms. This procedure will maximize the 

possibility of obtaining a good list of articles for your literature review. 

 

Another free database to search is Google Scholar. It provides a way to broadly search for 

literature across many disciplines and sources, such as peer-reviewed papers, theses, 

books, abstracts, and articles from academic publishers, professional societies, 

universities, and other scholarly organizations. The articles identified in a Google Scholar 

search provide links to abstracts, related articles, electronic versions of articles affiliated 

with a library you specify, web searches for information about this work, and 

opportunities to purchase the full text of the article.  

 

Researchers can obtain abstracts to publications in the health sciences through the free-

access PubMed. This database is a service of the U.S. National Library of Medicine, and 



45 

 

it includes over 17 million citations from MEDLINE and life science journals for 

biomedical articles going back to the 1950s (www.ncbi.nlm.nih.gov). PubMed includes 

links to full-text articles (located in academic libraries) and other related resources. To 

search PubMed, the researcher uses MeSH (Medical Subject Headings) terms, the U.S. 

National Library of Medicine’s controlled vocabulary thesaurus used for indexing articles 

for MEDLINE/PubMed. This MeSH terminology provides a consistent way to retrieve 

information about topics that may be described using different terms. 

 

Academic libraries also have site licenses to important commercial databases. One 

typically available is ProQuest (http://proquest.com), which enables a researcher to 

search many different databases, and it is one of the largest online content repositories in 

the world. Another would be EBSCO publishing, a for-fee online research service, 

including full-text databases, subject indexes,point-of-care medical reference, historical 

digital archives, and e-books. The company provides more than 350 databases and nearly 

300,000 e-books. Also, at academic libraries you can search ERIC, PsycINFO, 

Dissertation Abstracts, Periodicals Index, Health and Medical Complete, and many more 

specialized databases (e.g., International Index to Black Periodicals). Because EBSCO 

taps into many different databases, it can be one search tool to use before using more 

specialized databases. 

 

Another commercially licensed database found in many academic libraries is 

Sociological Abstracts (Cambridge Scientific Abstracts, www.csa.com). This database 

indexes over 2,000 journals; conference papers; relevant dissertation listings; book 

reviews; and selected books in sociology, social work, and related disciplines. For 

literature in the field of psychology and related areas, consult another commercial 

database: PsycINFO (www.apa.org). This database indexes 2,150 journal titles, books, 

and dissertations from many countries. It covers the field of psychology as well as 

psychological aspects of physiology, linguistics, anthropology, business, and law. It has a 

Thesaurus of Psychological Index Terms to locate useful terms in a literature search. 

 

A final commercial database available in libraries is the Social Sciences Citation Index 

(SSCI) (Web of Knowledge, Thomson Scientific [http://isiwebof knowledge.com]). It 

indexes 1,700 journals spanning 50 disciplines and selectively indexes relevant items 

from over 3,300 scientific and technical journals. It can be used to locate articles and 

authors who have conducted research on a topic. It is especially useful in locating studies 

that have referenced an important study. The SSCI enables you to trace all studies since 

the publication of the key study that have cited the work. Using this system, you can 

develop a chronological list of references that document the historical evolution of an 

idea or study. This chronological list can be most helpful in tracking the development of 

ideas about your literature review topic.  

 

In summary, my research tips for searching computer databases are to do the following: 

Use both the free, online literature databases as well as those available through your 

academic library. 
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Search several databases, even if you feel that your topic is not strictly education, as 

found in ERIC, or psychology, as found in PsycINFO. Both ERIC and PsycINFO view 

education and psychology as broad terms for many topics. 

 

Use guides to terms to locate your articles, such as a thesaurus, when available. 

 

Locate an article that is close to your topic; then look at the terms used to describe it and 

use these terms in your search.  

 

Use databases that provide access to full-text copies of your articles (through academic 

libraries, your Internet connection to a library, or for a fee) as much as possible so that 

you can reduce the amount of time searching for copies of your articles. 

 

 

3.6 ESTABLISHING PRIORITY IN SEARCH OF LITERATURE 

 

It is recommended that you establish a priority in a search of the literature. What types of 

literature might be reviewed and in what priority? Consider the following:  

i) Especially if you are examining a topic for the first time and unaware of the 

research on it, start with broad syntheses of the literature, such as overviews found 

in encyclopaedias (e.g., Aikin, 1992; Keeves, 1988). You might also look for 

summaries of the literature on your topic presented in journal articles or abstract 

series (e.g., Annual Review of Psychology, 1950–).  

 

ii) Next, turn to journal articles in respected national journals—especially those that 

report research studies. By research, It means that the author or authors pose a 

question or hypothesis, collect data, and try to answer the question or hypothesis. 

There are journals widely read in your field, and typically they are publications 

with a high-quality editorial board consisting of individuals from around the United 

States or abroad. By turning to the first few pages, you can determine if an editorial 

board is listed and whether it is made up of individuals from around the country or 

world. Start with the most recent issues of the journals and look for studies about 

your topic and then work backward in time. Follow up on references at the end of 

the articles for more sources to examine.  

 

iii) Turn to books related to the topic. Begin with research monographs that summarize 

the scholarly literature. Then consider entire books on a single topic by a single 

author or group of authors or books that contain chapters written by different 

authors. 

 

iv) Follow this search by looking for recent conference papers. Look for major 

national conferences and the papers delivered at them. Often, conference papers 

report the latest research developments. Most major conferences either require or 

request that authors submit their papers for inclusion in computerized indices. 
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Make contact with authors of pertinent studies. Seek them out at conferences. Write 

or phone them, asking if they know of studies related to your area of interest and 

inquire also if they have an instrument that might be used or modified for use in 

your study.  

 

v) If time permits, scan the entries in Dissertation Abstracts (University Microfilms, 

1938–). Dissertations vary immensely in quality, and one needs to be selective in 

choosing those to review. A search of the Abstracts might result in one or two 

relevant dissertations, and you can request copies of them through interlibrary 

loans or through the University of Michigan Microfilm Library.  

 

vi) The web also provides helpful materials for a literature review. The easy access and 

ability to capture entire articles makes this source of material attractive. However, 

screen these articles carefully for quality and be cautious about whether they 

represent rigorous, thoughtful, and systematic research suitable for use in a 

literature review. Online journals, on the other hand, often include articles that have 

undergone rigorous reviews by editorial boards. You might check to see if the 

journal has a refereed editorial board that reviews manuscripts and has published 

standards for accepting manuscripts in an editorial statement.  

 

Before beginning a literature review, a researcher in art education should be familiar with 

the contents and features of various databases in order to select appropriate ones for 

searching. Two basic search modes can be used to retrieve information in databases. The 

first mode is an author search; the second is a word/phrase search. Author Search in the 

first mode, the researcher typically requests an intermediary to type into the computer 

terminal the name of an author, thereby restricting the information field to be searched to 

the author field. The computer will retrieve all the published materials written by that 

author. If the researcher is not sure of the exact spelling of the author's name, a request 

can be made to have a name retrieved as well. The researcher can then request citations 

from various spellings on the list. Word/Phrase Search The second mode of retrieval is 

the word/ phrase search. In this mode, the researcher prepares a list of words or phrases 

denoting the topic or subject of interest. This list is then typed into the computer and the 

citations pertaining to that subject are retrieved. In beginning a word/phrase search it is 

usually advantageous to decide whether only articles of immediate relevance to the topic 

are to be retrieved or whether a comprehensive search is to be made. If articles of 

immediate relevance are desired, the search can be restricted to title and descriptor 

information fields. If a comprehensive search is desired, the computer can be instructed 

to retrieve citations by searching words in the abstract information field as well. 

 
 

3.7 CITATION AND REFERENCING 

 

In literature review citation and referencing is very important as literature is the 

supporting source for your study, you need to acknowledge the contribution of that 

source in an appropriate way.  
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In review of literature citation plays a key role, when we cite we:  

 show respect for the work of others  

 help a reader to distinguish our work from the work of others who have contributed 

to our work  

 give the reader the opportunity to check the validity of our use of other people’s work  

 give the reader the opportunity to follow up our references, out of interest  

 show and receive proper credit for our research process  

 demonstrate that we are able to use reliable sources and critically assess them to 

support our work  

 establish the credibility and authority of our knowledge and ideas  

 demonstrate that we are able to draw our own conclusions  

 

Citation indicates that we owe to someone else, and whether we have quoted exactly or 

have used our own words and understanding of the original material.  The reader must be 

able to distinguish clearly between our words/work and the words/work of others. 

Quotations—the exact words as used by others—are indicated either by quotation marks 

or by displaying (indenting) the quotation.  Paraphrase and summary of others’ work 

should similarly be distinguishable from our own words and ideas.  

 
For citation and references certain styles like APA (American Psychological Association) 

or Harvard style are used. Use of a style guide ensures that our citations and references 

are recorded consistently.  

 

Usually in scholarly articles and academic writings in the field of social sciences, APA 

style is used. APA style guidelines are available in the publication manual of American 

Psychological Association.  

 

For Further Reading: 
 

www.apastyle.org 

 

As noted in the definitions below, the citation in the text links to a full reference that will 

enable the reader to trace the exact material used.  

 

The three main types of in-text citation are as follows.  

1. Author: In-text citation is done by an introductory and/or parenthetical citation 

providing:  

 the last name of the author, and  

 page number(s) from which the quotation or paraphrase is taken, if applicable.  

2. Author–date: In-text citation is done by an introductory and/or parenthetical 

citation providing:  

 the last name of the author, and  

 the year of publication from which the quotation or paraphrase is taken, and 

the page number, if applicable.  
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3. Numbered footnote: In-text citation is done by:  

 superscript note numbers that come after the referenced passage, and after 

the final punctuation mark, if used, and  

 corresponding footnotes placed at the bottom of their page of reference 

containing all reference details from which the quotation or paraphrase is 

taken; when using a source for a second or subsequent time, a shorter 

footnote reference is sufficient.  

 

In short we can say that a citation is an indication (signal) in the text that this (material) is 

not ours; we have “borrowed” it (as a direct quote, paraphrase or summary) from 

someone or somewhere else. The citation in the text can be:  

 in the form of an introductory phrase, or  

 at the end of the statement, or  

 indicated by a superscript or bracketed number that leads to a similarly numbered 

footnote or endnote.  

 

Every citation should be given a full reference that enables the reader to locate the exact 

source used. A reference gives full details of the source cited in the work; the parts or 

elements of the reference should be noted in a consistent order. Use of a recognized style 

guide will help ensure consistency, and will also ensure that all required elements are 

included.  

 

Every reference should be given a citation in the text. If we have looked at a source but 

not mentioned or cited it in the text, then we do not include it as a reference. 

 

Activity: 

Write a brief literature review on the topic “ Use of Technology in Education’ and use 

citation and references according to APA style. 

 

 

  



50 

 

SELF-ASSESSMENT QUESTIONS 

 

1.  What is a literature review? What is the purpose and significance of literature 

review? 

2. Where should we begin in conducting a literature review?   

3.  What are the best materials to include in literature review and how can we locate 

them?   

4.  Is it worthy of time to search the Internet for the literature? Discuss in detail. 

5.  What are the ways for identifying journal articles on the concerned topic by using 

internet?   
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INTRODUCTION 

 

A research problem is defined by various authors differently. For understanding it at this 

initial level you may realize that it is a particular expression about an area of concern, a 

condition to be improved, a difficulty to be eliminated, or a troubling question that exists 

in scholarly literature, in theory, or within existing practices of a particular field that 

points to a need for meaningful understanding and deliberate investigation. Thus is of 

great importance for a researcher or a research student to learn how to state or express a 

research problem in best possible way. This is the first step that leads toward further 

analytical and methodological details. Once a researcher has a clearly stated problem 

only then s/he can choose the way to unpack, explore and resolve the problem. This unit 

is only an introduction for the new students to learn the basics of research problem and its 

statement.  

 

OBJECTIVES 

 

By the end of this unit you will be able to:  

1. Discuss the importance of a research problem statement. 

2. Select a suitable research problem using the knowledge of certain considerations 

3. Identify the common sources of research problems. 

4. Write formal problem statements under the given topics. 

 

4.1   IMPORTANCE OF PROBLEM 

 

It is very common that we perceive a problem and through the mechanism of reduction 

we think that we can easily solve it. For instance, when students encounter difficulties 

with word problems in math, teachers may initially think that students have not 

mastered the basic skills that would allow them to carry out the needed computations. 

However, this is not the actual reason. The cause of difficulty may actually lie in poor 

reading skills, which stops the students from comprehending the words in math 

problems. Therefore, in research we focus more closely on the identification of 

problem. A research problem is not merely the topic you would like to address, 

investigate, or study, whether descriptively or experimentally. The problem may be a 

bigger one and need more than one studies to be conducted to find a solution. A 

research problem is the focus or reason for engaging in a research. It is typically a 

phenomenon, or challenge that you are interested in and with which you become 

familiar before you actually begin the study.  
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The importance of research problem is unquestionable. Since the human history is known 
man has been developing through identification of problem and solving it. One cannot 
imagine that without a research problem any kind of development was possible. Today 
we are living in developed and developing urban and rural environments respectively. 
The buildings, crops, industries and imaginable products from a teaspoon to a warship 
has developed through a series of problem solving researches. Almost every invention or 
innovation you see around you is an outcome of a problem based research. Someone 
identified the problem of travelling from one place to another and today we are living in 
the times where we can travel across the seas within hours. Health problems were 
identified and resolved one after another, so that man can live a healthy life. Agricultural 
problems were identified and resolved by the researchers which resulted in food 
production for the people around the globe. 
 
Importance of a research problem cannot be denied especially when a researcher begins 
to plan a study. First step is to identify the problem. Since a research problem is usually 
something you have some knowledge of, that personal experience is often a good starting 
point. It is very important to realize that you should select something that you are 
interested in, because you are going to commit for a certain period of time to spend your 
resources and energy in studying this particular problem.  
 

4.2    CONSIDERATION FOR SELECTION OF THE PROBLEM 
 
According to Mansureh Kebritchi  (2017) research problem is the heart of a research 
study. As described by Bryman (2007) a research problem is a clear, definite statement of 
the area of concern or investigation and is backed by evidence.  The evidence can come 
from already conducted studies or proposed theories. In grounded theory work the 
problem can be unique and completely novel. It drives the research questions and 
processes and provides the framework for understanding the research findings.  
 

4.2.1 Searching for the Research Problem 
The first question that comes to mind is from where one should begin the search for a 
research problem. Some people say the problems arise and you only need to recognize 
them as research problems. While others say that in academia you can look for problems 
in literature. So we can say that ideas for a research problems come from two sources: 
real (practical) life and the scholarly field.  First, identifying a research problem can be as 
simple as observing the complications and issues in your local workplace. You may come 
across ongoing issues on a daily basis at your workplace or observe your colleagues 
facing issues or questions in your field. These ongoing obstacles and issues in the 
workplace can be the channel for developing a research problem.  Alternatively, research 
problems can be identified by reviewing recent literature, reports, or analytical work in 
your field. In many of the research reports the section of recommendations for the future 
studies is provided at the end which suggest potential research problems. The survey 
studies and basic research findings also help in developing more analytical and inquiry 
based research problems. Apart from already conducted research it is worth looking at 
what theories yet need to be tested.  

 

https://research.phoenix.edu/users/mansureh-kebritchi
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4.2.2 Evaluation of the Problem 
It is mostly suggested by the practitioner researchers that you should identify two or 

three research problems initially. Once you find your potential research problems, you 

will need to evaluate the problems and chose the best one appropriate for research. A 

research problem is deemed appropriate when it is supported by the literature, and 

considered significant, timely, novel, specific, and researchable.  The problems which 

have been explored by many and have given similar results are not worthy to spend 

time and efforts on but the problems searched by many yet having diverse findings here 

and there can be chosen to further study in different time and place. A unique, 

innovative and current research problem is more likely to succeed in publication, 

presentation, and application. The most important criteria for evaluating a research 

problem is that it should be relevant to the practical, field and supported by a number of 

recent empirical studies in the field. 

 

4.2.3 Significance of the Problem  
One important and inevitable aspect for selection of a problem is that it should have a 

positive impact on the field. Significance of problem is usually determined on three levels 

i.e. field, locale and time. The impact can be practical, in the form of direct application of 

the results in the field, or conceptual, where the work advances the field by filling a 

knowledge gap. The significance at locale means to identify if the problem being chosen is 

only relevant and will impact to a particular region, country or goes beyond that. Third 

level is the time and era of the research problem. If the problem is not current or seems to 

diminish within a short period of time then the problem might not be significant enough. 

On the one hand your research problem should be related to the current needs in the field 

and well-suited for the present status of the issues in your field while on the other hand it 

should also have futuristic prospects. Identifying a current question in the field and 

supporting the problem with the recent literature can justify the problem timeliness. 

 

4.2.4 Novel Specific and Clear 
Your research problem should be original and unique. It should seek to address a gap in 

existing knowledge or its application. A thorough review of literature can help you 

recognize whether the problem has already been addressed with your particular 

framework. Talking to experts in the research area can bring out a recent problem. 

Duplication of an existing study necessitate discussion of value elsewhere, but novelty 

can be found in determining if an already-resolved problem holds in a new context.  Your 

research problem should be specific enough to set the direction of the study, raise 

relevant research question(s), and determine a suitable research method and design. 

Unclear research problems may not be useful to specify the direction of the study or 

develop research questions.  

 

4.2.5 Researchable 
Research problems are ought to be solved through an empirical research method. This 

means research-ability, or feasibility of the problem, is more important than all of the 

above characteristics. You as a researcher should be able to solve the problem with your 

abilities and available research methods, designs, research sites, resources, and 
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timeframe. If a research problem retains all of aforementioned characteristics but it is not 

researchable, it may not be an appropriate research problem. 
 

Activity: 

Read the following research problem and evaluate it on the above mentioned 5 criteria: 

The teaching profession is known for its difficult nature and low retention rate. The 

burdens that teachers experience within the classroom commonly cause individuals to 

burn out and leave the field of education. In order to solve the problem of teacher 

retention, it is essential to understand the ways in which veteran teachers have been able 

to overcome the burdens of teaching. The current study is designed to determine the 

reasons why specific teachers have continued teaching for multiple decades. 

 
 

4.3    SOURCES OF SELECTION OF THE PROBLEM 
 

As per discussion in the previous section you can now think of multiple ways to reach 

your research problem some of them are given here and you may try a few exercises 

given below:  

 

4.3.1 Social Problems  
Within social sciences the first way to find out your research problem is to observe and 

critically think about the social phenomenon happening around and trying to identify a 

researchable problem. We hear news and we keep coming to know about current social, 

psychosocial, political, educational and economic issues. For instance, one of the social 

problems at many homes is husband-wife conflict. One way to study this problem is 

under the umbrella of “Phenomenology”. If you may wish to draft a problem statement 

that can be to find out the reasons of husband-wife conflicts in a particular population. 

You cannot draw a random sample but you can do this study through snow ball sampling, 

simply beginning with someone you know who is facing this problem.  Or you can go 

into the field to ask people if they have experienced this conflict and what are the major 

reasons of conflict between spouses. Simply collecting qualitative data and then 

conducting a certain type of analysis you will be able to develop a grounded theory about 

this problem within your own region. Similarly, another researcher may design case 

studies to explore the same problem. Now it is your turn to think of a social problem 

around you and develop a research problem out of it: 
 

Social Problem Statement of the Research Problem 

 

4.3.2 Personal Interest and Experience 
It is not very easy to look around and think critically but it is even more difficult to build 

your research problem around your own experiences and interests. We tend to be biased 

in our personal experiences and try to build arguments around our own beliefs and 

values. That is not much appreciated in the empirical research world. Ethnographies and 

auto-ethnographies are vast fields of research where people have produced authentic data 

to support their argument about a certain issue or problem. If you may wish to develop a 

research study around your own interests and experiences, then you need to read and 
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write a lot about the problem even before you draft your research statement. For instance, 

I am a child who faced parental conflict and both of my parents were seemingly 

reasonable persons, what have I been learning through this experience is much important 

and worthy research problem for both the fields of education and psychology.  
 

You may think about some such personal experience or interest where you can think of a 

certain issue and state a problem around it.  
 

Personal experience or interest Statement of the Research Problem 

 

4.3.3 Theory Deduction 
Sometimes the social phenomenon that we identified are already studied by some 

scholars of the field and they have given a theory about it. For instance, if we keep in 

mind the above example someone might have given a list of reasons and one of them is 

given as level of education. But the theorists have not given ample data to prove their 

assumptions. So is to identify the role of educational qualifications of both partners you 

can develop a problem statement about what is the role of educational qualifications in 

spouse conflict. Now the study will have a different design. You will have to select a 

purposive sample, so that through the data of multiple combinations of qualifications you 

can analyze the intensity variation of conflicts.  
 

For the social problem you identified in the previous exercise now you may look into 

literature and see if someone has already given a theory. You may find another 

interesting theory about another interesting problem as well. Select a theory and write 

down your problem statement: 
 

Theoretical perspectives Author/s Statement of the Research Problem 

 

4.3.4 Past Researches and Literature Review  
It is highly unlikely that the social problems around us may be so unique and novel that 

no previous researches had been conducted. Once we have a problem at hand we can look 

into previous studies literature to find out what and how other researchers have been 

exploring around this particular problem. Sometimes the researchers only have an interest 

area and they begin to study literature to identify a problem. For instance, a student of 

educational psychology while studying the literature finds two different studies one about 

the educational qualification in relation to spouse conflict and the other about personality 

traits of children facing parental conflict. Now the new problem can be identified as the 

educational achievements of the children facing parental conflict in various combinations 

of parents’ educational qualifications.  
 

Now look at the research problem you have identified and try to read previous researches 

around it. You may come up with new variables and then develop a problem statement to 

study the interaction, relationship or causation among these variables. 
 

References of the previous 

researches 
Statement of the Research Problem 
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4.3.5 Refining Previous Research 
Another way of reaching the research problem through literature review is when you find 

the previous researches giving some conclusions and warrants that are either outdated or 

not applicable to a geographical or cultural context. In such situations replication of 

previous studies for the purpose of clarification of contradictory research results or 

refinement of already known results is necessary. For example, if I carry forward the 

research problems we have explored this section I might find previous researches 

conducted almost 15 years ago in Pakistan showing the causation of spouse conflict 

among working men and house wives but I would want to study this problem further 

knowing that after a period of 15 years in Pakistan many urban households have both 

men and women working while they still have severe conflicts.  

 

Think of some of the studies and research problems you identified in this section and 

state what is the new scenario which requires the same studies to be conducted again after 

a certain period of time or in a new context: 
 

References of the previous 

researches 
Statement of the NEW Research Problem 

 

 

4.4   REFINING AND STATING THE RESEARCH PROBLEM 
 

A problem statement such as “Students can’t read,” is not clear because many aspects of 

reading, including discrete reading skills and strategies, may contribute to reading 

difficulties. Alternatively, “Students cannot find the main ideas in reading passages,” is 

much clearer and potentially much easier to measure and address, since one can define 

main idea and determine student performance related to this behavior in a number of 

ways. So whether in the classroom, the physician’s office, or the mechanic’s shop, 

defining or diagnosing a problem is the key to designing and implementing effective 

interventions to address it. Without adequately defining the problem, researchers may 

find themselves going off on a “goose chase” to tackle a vague phenomenon, trying to 

deal with symptoms rather than root causes, and wasting time, becoming frustrated, or 

even making the actual problem worse. A problem statement in the social sciences should 

include a starting point that may help to ensure the reader will maintain interest over the 

study, a declaration of originality that will be strengthened by the literature review; an 

indication of the central focus of the study and then an explanation of the study's 

significance or the benefits to be derived from investigating the research problem. 

 

Before you write your statement of the problem you must begin with reading. Whether 

you are an educator, a research student, or both, you may want to investigate or may be 

assigned to investigate a topic through a literature review. Perhaps you have a research 

problem in mind and have even written a tentative research question or two. Whether 

your problem or topic is multiple intelligences, class size, or any other, a literature review 

may be a worthwhile opportunity to begin to find answers to your questions. Perhaps you 

have tried cooperative learning as a teacher but decided it didn’t work for you. You may 
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be surprised or validated by what the literature says on the topic. Regardless of the topic, 

a literature review is an excellent chance to learn more about an area of interest.  

 

Compiling and analyzing previous research will always reveal something to you. If you 

are interested in a particular topic, a literature review may reveal simply that little or no 

research exists on that topic. Let’s say you wanted to study the effects of learning 

strategies on state competency test scores. You are likely to find very little on that 

subject, but if you look at research generally on the outcomes of learning strategies, you 

will find quite a bit. You might further discover that while there is a lot on learning 

strategies, there is little specifically on test taking. So you see, by searching and 

analyzing the literature, you may pinpoint a particular area where research is needed. 

 

The online research guide at the University of South Carolina (2018) presents some very 

important and simple guidelines regarding statement of the problem which are as 

following:  
 

The purpose of a problem statement is to: 

1. Introduce the reader to the importance of the topic being studied. The reader is 

oriented to the significance of the study and the research questions, hypotheses, or 

assumptions to follow. 

2. Place the topic into a particular context that defines the parameters of what is to be 

investigated. 

3. Provide the framework for reporting the results and indicates what is probably 

necessary to conduct the study and explain how the findings will present this 

information. 

 

There are four general conceptualizations of a research problem in the social 

sciences: 
1. Casuist Research Problem — this type of problem relates to the determination of 

right and wrong in questions of conduct or conscience by analyzing moral 

dilemmas through the application of general rules and the careful distinction of 

special cases. 

2. Difference Research Problem — typically asks the question, “Is there a difference 

between two or more groups or treatments?” This type of problem statement is 

used when the researcher compares or contrasts two or more phenomena. This a 

common approach to defining a problem in the clinical social sciences or 

behavioral sciences. 

3. Descriptive Research Problem — typically asks the question, "what is...?" with 

the underlying purpose to describe the significance of a situation, state, or existence 

of a specific phenomenon. This problem is often associated with revealing hidden 

or understudied issues. 

4. Relational Research Problem — suggests a relationship of some sort between 

two or more variables to be investigated. The underlying purpose is to investigate 

qualities/characteristics that are connected in some way. 
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It happens sometimes that a very good topic is not well defined; it needs to be narrowed 

by thinking about the kind of information that the researcher wants to find out. For 

example, if you chose a topic of standardized testing it is important to recognize whether 

you are interested in the kinds of tests that are being used at various levels of education, 

the average cutoff scores identified in the process of standardization, or the degree to 

which scores predict student ability. Thus a topic has to be stated in a research problem 

specific enough to be clearly defined and yield helpful results from a later research. 

 

Activities: 
Given here are three topics of research. Chose one of them and study related literature, 

then draft a problem statement:  

1. Administrative delays in declaration of results. 

2. Causes of failure in physics at secondary school level. 

3. Problems face by teachers in early years of work. 
 

 

 

SELF-ASSESSMENT QUESTIONS 

 
Q. 1 Why is it important for a researcher to have a clearly stated research problem? 

Q. 2 Why does a researcher need to review related literature at the stage of identifying 

research problem? 

Q. 3 Which are major sources of identification of research problem? 

Q. 4 Lit down Dos and Don’ts of writing a research problem. 
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INTRODUCTION 

 

This unit is aimed to familiarize the prospective teachers with the concept and types of 

variables and after gaining the knowledge of variables they will be able to transform them 

in hypotheses or research questions according to the need of their study. They will further 

learn about hypothesis and its types. This will help them later in developing the research 

problem (topic) of the thesis, with the understanding of the variables and their nature as 

they are stated in the problem and then formulating the hypothesis/research questions 

through which the research problem will be addressed.  

 

This unit includes conceptual understanding about variables its types, how they may be 

transformed into hypothesis/research questions. Further it elaborates the types of 

hypotheses and how they may be formulated for small scale studies. This unit will be 

significant for the prospective teachers in their research as the formulation of research 

questions and hypotheses for a study are a central part of the research methodology.  

 
 

OBJECTIVES 
 

After studying this unit prospective teachers will be able to: 

1. Identify the independent and dependent variables of a study. 

2. Know about different types of variables. 

3. Understand various types of hypotheses. 

4. Transform variables to hypothesis/research questions. 

5. Formulate different types of hypothesis/research questions. 

 

5.1   VARIABLES:  

CONCEPTUAL UNDERSTANDING AND ITS TYPES 
 

5.1.1 Definition 
Variable is a characteristic, number, or quantity that increases or decreases over time, or 

takes different values in different situations e.g. When determining which employees 

deserve the biggest bonuses, managers must take into account many variables i.e. 

employee performance seniority, designation etc. 

 

5.1.2 Concept of Variables 
Anything on which data is collected is called an observation (these are usually 

people/subjects. Currently, the term participant rather than subject is used when 

describing the people from whom we collect data). Observations (participants) possess a 

variety of characteristics. If a characteristic of an observation (participant) is the same for 

http://www.businessdictionary.com/definition/characteristic.html
http://www.businessdictionary.com/definition/quantity.html
http://www.businessdictionary.com/definition/overtime.html
http://www.businessdictionary.com/definition/values.html
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every member of the group (doesn't vary) it is called a constant. If a characteristic of an 

observation (participant) differs for group members it is called a variable.  

 

In research we're more interested in variables than constants (since everyone is the same 

on that characteristic). Variables can be classified as quantitative or qualitative (also 

known as categorical). Variable is the central idea in research. Simply defined, variable is 

a concept that varies. There are two types of concepts: those that refer to a fixed 

phenomenon and those that vary in quantity, intensity, or amount (e.g. amount of 

education). The second type of concept and measures of the concept are variables. A 

variable is defined as anything that varies or changes in value. Variables take on two or 

more values.  Because variable represents a quality that can exhibit differences in value, 

usually magnitude or strength, it may be said that a variable generally is anything that 

may assume different numerical or categorical values.  

 

Variables can be of many types for example gender is a variable; it can take two values: 

male or female. Marital status is a variable; it can take on values of never married, single, 

married, divorced, or widowed. Family income is a variable; it can take on values from 

zero to billions of Rupees. A person's attitude toward women empowerment is variable; it 

can range from highly favorable to highly unfavorable. In this way the variation can be in 

quantity, intensity, amount, or type; the examples can be production units, absenteeism, 

gender, religion, motivation, grade, and age. A variable may be situation specific; for 

example, gender is a variable but if in a particular situation like a class of Research 

Methods if there are only female students, then in this situation gender will not be 

considered as a variable. 

 

5.1.3 Types of Variables 
a.  Quantitative or Continuous variables – Quantitative variables are ones that exist 

along a continuum that runs from low to high. Ordinal, interval, and ratio variables are 

quantitative.  Quantitative variables are sometimes called continuous variables because 

they have a variety (continuum) of characteristics. 

 

Quantitative variables are numbers that have a range, like weight in pounds or baskets 

made during a ball game, height in inches and scores on test quantitative variables. With 

quantitative data having a higher number means you have more of something, so higher 

values have meaning. 

 

Variables have different properties and to these properties we assign numerical values. If 

the values of a variable can be divided into fractions, then we call it a continuous 

variable. Such a variable can take infinite number of values. Income, temperature, age, or 

a test score are examples of continuous variables. These variables may take on values 

within a given range or, in some cases, an infinite set. 

 

b. Qualitative or Discontinuous variables – Qualitative variables do not express 

differences in amount, only differences. They are sometimes referred to as 

categorical variables because they classify by categories. 

http://www.gifted.uconn.edu/siegle/research/Samples/scale.html


65 

 

Nominal variables such as gender, religion, or eye color are categorical variables. 

Generally speaking, categorical variables are groups such as gender or type 

of degree sought. When we analyze data we do turn the categorical variables into 

numbers but only for identification purposes e.g.  

 

1 = male and 2 = female.  

Just because 2 = female does not mean that females are better than males who are only 1 

 

Any variable that has a limited number of distinct values and which cannot be divided 

into fractions, is a discontinuous variable. Such a variable is also called as categorical 

variable or classificatory variable, or discrete variable. Some variables have only two 

values, reflecting the presence or absence of a property: employed-unemployed or male-

female have two values. These variables are referred to as dichotomous. Dichotomous 

variables have only two characteristics (male or female). When naming qualitative 

variables, it is important to name the category rather than the levels (i.e., gender is the 

variable name, not male and female). There are others that can take added categories such 

as the demographic variables of race, religion. 

 

All such variables that produce data that fit into categories are said to be 

discrete/categorical/classificatory, since only certain values are possible. An automotive 

variable, for example, where "Toyota" is assigned a 5 and "Honda" is assigned a 6, 

provides no option for a 5.5 (i.e. the values cannot be divided into fractions). 

 

c.  Independent (Experimental, Manipulated, Treatment, and Grouping) 

Variable – That factor which is measured, manipulated, or selected by the experimenter 

to determine its relationship to an observed phenomenon.  

 

Independent variable: that can take different values and can cause corresponding changes 

in other variables. Researchers who focus on causal relations usually begin with an effect, 

and then search for its causes. The cause variable, or the one that identifies forces or 

conditions that act on something else, is the independent variable. 

 

"In a research study, independent variables are antecedent conditions that are presumed to 

affect a dependent variable. They are either manipulated by the researcher or are 

observed by the researcher so that their values can be related to that of the dependent 

variable. For example, in a research study on the relationship between mosquitoes 

and mosquito bites, the number of mosquitoes per acre of ground would be an 

independent variable" (Jaeger, 1990, p. 373) 

 

While the independent variable is often manipulated by the researcher, it can also be a 

classification where subjects are assigned to groups. In a study where one variable causes 

the other, the independent variable is the cause. In a study where groups are being 

compared, the independent variable is the group classification. 

http://www.gifted.uconn.edu/siegle/research/Samples/scale.html
http://www.businessdictionary.com/definition/independent-variable.html
http://www.businessdictionary.com/definition/changes.html
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d.  Dependent (Outcome) Variable – That factor which is observed and measured to 
determine the effect of the independent variable, i.e., that factor that appears, disappears, 
or varies as the experimenter introduces, removes, or varies the independent variable.  
 
Dependent variable: that can take different values only in response to an independent 
variable. The variable that is the effect or is the result or outcome of another variable is 
the dependent variable (also referred to as outcome variable or effect variable). The 
independent variable is "independent of" prior causes that act on it, whereas the 
dependent variable "depends on" the cause. 
 
"In a research study, the independent variable defines a principal focus of research 
interest. It is the consequent variable that is presumably affected by one or more 
independent variables that are either manipulated by the researcher or observed by the 
researcher and regarded as antecedent conditions that determine the value of the 
dependent variable. For example, in a study of the relationship between mosquitoes 
and mosquito bites, the number of mosquito bites per hour would be the dependent 
variable" (Jaeger, 1990, p. 370).  
 
The dependent variable is the participant's response. The dependent variable is the 
outcome. In an experiment, it may be what was caused or what changed as a result of the 
study. In a comparison of groups, it is what they differ on. 
 
It is not always easy to determine whether a variable is independent or dependent. Two 
questions help to identify the independent variable. First, does it come before other 
variable in time? Second, if the variables occur at the same time, does the researcher 
suggest that one variable has an impact on another variable? Independent variables affect 
or have an impact on other variables. When independent variable is present, the 
dependent variable is also present, and with each unit of increase in the independent 
variable, there is an increase or decrease in the dependent variable also. In other words, 
the variance in dependent variable is accounted for by the independent variable. 
Dependent variable is also referred to as criterion variable. 
 
e.  Intervening variable – An intervening variable is a hypothetical internal state that 
is used to explain relationships between observed variables, such as independent and 
dependent variables, in empirical research. 
 
It is a variable that explains a relation or provides a causal link between other variables. 
Also called by some authors “mediating variable” or “intermediary variable.” Example: 
The statistical association between income and longevity needs to be explained because 
just having money does not make one live longer. Other variables intervene between 
money and long life. People with high incomes tend to have better medical care than 
those with low incomes. Medical care is an intervening variable. It mediates the relation 
between income and longevity 
 
f. Moderator Variable – That factor which is measured, manipulated, or selected by 
the experimenter to discover whether it modifies the relationship of the independent 
variable to an observed phenomenon. It is a special type of independent variable. 
 

http://www.businessdictionary.com/definition/dependent-variable.html
http://www.businessdictionary.com/definition/response.html
https://en.wikipedia.org/wiki/Empirical_research
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The independent variable's relationship with the dependent variable may change under 
different conditions. This condition is the moderator variable. In a study of two methods 
of teaching reading, one of the methods of teaching reading may work better with boys 
than girls. Method of teaching reading is the independent variable and reading 
achievement is the dependent variable. Gender is the moderator variable because it 
moderates or changes the relationship between the independent variable (teaching 
method) and the dependent variable (reading achievement). 
 
Suppose we do a study of reading achievement where we compare whole language with 
phonics, and we also include students’ social economic status (SES) as a variable. The 
students are randomly assigned to either whole language instruction or phonics 
instruction. There are students of high and low SES in each group. 
 
Let’s assume that we found that whole language instruction worked better than phonics 
instruction with the high SES students, but phonics instruction worked better than whole 
language instruction with the low SES students. Later you will learn in statistics that this 
is an interaction effect. In this study, language instruction was the independent variable 
(with two levels: phonics and whole language). SES was the moderator variable (with 
two levels: high and low). Reading achievement was the dependent variable (measured 
on a continuous scale so there aren’t levels). 
 
With a moderator variable, we find the type of instruction did make a difference, but it 
worked differently for the two groups on the moderator variable. We select this 
moderator variable because we think it is a variable that will moderate the effect of the 
independent on the dependent. We make this decision before we start the study. 
 
If the moderator had not been in the study above, we would have said that there was no 
difference in reading achievement between the two types of reading instruction. This 
would have happened because the average of the high and low scores of each SES group 
within a reading instruction group would cancel each other and produce what appears to 
be average reading achievement in each instruction group (i.e., Phonics: Low—6 and 
High—2; Whole Language: Low—2 and High—6; Phonics has an average of 4 and 
Whole Language has an average of 4. If we just look at the averages (without regard to 
the moderator), it appears that the instruction types produced similar results). 
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g.  Extraneous Variable – Those factors which cannot be controlled. Extraneous 

variables are independent variables that have not been controlled.  

 

They may or may not influence the results. One way to control an extraneous variable 

which might influence the results is to make it a constant (keep everyone in the study 

alike on that characteristic). If SES were thought to influence achievement, then 

restricting the study to one SES level would eliminate SES as an extraneous variable. 
 

Here are some examples: 

Null Hypothesis: Students who receive pizza coupons as a reward do not read more 

books than students who do not receive pizza coupon rewards. 
 

Independent Variable: Reward Status 

Dependent Variable: Number of Books Read 

 

High achieving students do not perform better than low achieving student when writing 

stories regardless of whether they use paper and pencil or a word processor. 

 Independent Variable: Instrument Used for Writing 

 Moderator Variable:  Ability Level of the Students 

 Dependent Variable:  Quality of Stories Written 

 

When we are comparing two groups, the groups are the independent variable. When we 

are testing whether something influences something else, the influence (cause) is the 

independent variable. The independent variable is also the one we manipulate. For 

example, consider the hypothesis "Teachers given higher pay will have more positive 

attitudes toward children than teachers given lower pay." 
 

One approach is to ask ourselves "Are there two or more groups being compared?" The 

answer is "Yes." "What are the groups?" Teachers who are given higher pay and teachers 

who are given lower pay. Therefore, the independent variable is teacher pay (it has two 

levels — high pay and low pay). The dependent variable (what the groups differ on) is 

attitude towards school. 
 

We could also approach this in another way. "Is something causing something else?" The 

answer is "Yes." 
 

"What is causing what?" Teacher pay is causing attitude towards school. Therefore, 

teacher pay is the independent variable (cause) and attitude towards school is the 

dependent variable (outcome). 

 

In a research there can be positive, negative, inverse or no relationship between the 

independent and dependent variables according to the data collected for the research.  
 

Activity: 

Find a published article of an empirical nature that you can understand. Then dissect it for 

its variables. 
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Identify the research variables in the study. Then list each variable by name, according to 

type, in the table below. The study might not have any moderator variables and if the 

study is correlational in nature you will have problems filling out this sheet: try and find a 

study in which the researchers manipulated the independent variables so as to assess their 

effect on the dependent variables. 

Variable Type  Variable Names 

Independent Variables IV1  

 IV2  

 IV3  

Moderator Variables MV1  

 MV2  

Dependent Variables DV1  

 DV2  

 DV3  

Control Variables   

   

 

 

5.2   TRANSFORMING VARIABLES IN HYPOTHESES/ 

RESEARCH QUESTIONS 
 

5.2.1 Definitions of Hypothesis 
Some definitions of hypotheses are as follows: 

 

Eric Rogers defined hypothesis as single tentative guesses, good hunches –assumed for 

use in devising theory or planning experiments intended to be given a direct experimental 

test when possible. According to Kerlinger, “A hypothesis is a conjectural statement of 

the relation between two or more variables”. Creswell states that “Hypothesis is a formal 

statement that presents the expected relationship between an independent and dependent 

variable.” Sarantakos regards hypothesis as “A tentative explanation of the research 

problem, a possible outcome of the research, or an educated guess about the research 

outcome.” Further Macleod and Hockey defined hypothesis as “A statement or 

explanation that is suggested by knowledge or observation but has not, yet, been proved 

or disproved.” 

 

Hypotheses are always in declarative sentence form, and they relate, either generally or 

specifically, variables to variables. A research question is essentially a hypothesis asked 

in the form of a question. It is a tentative prediction about the nature of the relationship 

between two or more variables. 
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5.2.2 Nature of Hypothesis  

 The hypothesis is a clear statement of what is intended to be investigated. It should 

be specified before research is conducted and openly stated in reporting the results. 

This allows to: Identify the research objectives Identify the key abstract concepts 

involved in the research Identify its relationship to both the problem statement and 

the literature review  

 A problem cannot be scientifically solved unless it is reduced to hypothesis form 

 It is a powerful tool of advancement of knowledge, consistent with existing 

knowledge and conducive to further enquiry 

 It can be tested –verifiable or falsifiable 

 Hypotheses are not moral or ethical questions 

 It is neither too specific nor to general 

 It is a prediction of consequences 

 It is considered valuable even if proven false 

 

5.2.3  Research Questions 
All research involves answering questions that can be answered using scientific methods 

and statistical procedures. Research questions are different from “rhetorical questions” in 

that they involve variables that can be tested for differences or relationships. 

 

a.  Research questions with independent and dependent variables 

The simplest research questions are going to be bivariate questions (meaning they have 

only two variables). One variable is always the IV (independent variable) and one is 

always the DV (dependent variable). When the question involves cause and effect 

determining the IV and the DV is easy. IV’s are causes and DV’s are effects. If you are 

uncertain which variable is the cause, the quickest test is to ask: which variable comes 

first in time? For instance, we might suspect there is a relationship between cancer and 

smoking, but which variable is the IV? Simply ask which comes first in time – the habit 

of smoking precedes the onset of cancer, so smoking is the IV. When doing research (and 

even when you are studying research) it is critical that you know which variables are IV’s 

and which ones are DV’s. Sometimes it is not so clear which variable comes first in time, 

but you can still identify which is the IV and which is the DV. Independent variables are 

explanatory variables and dependent variables are response variables. For instance, if we 

wanted to study grades and drug use we usually start with some belief that if young 

people use drugs their grades will suffer, so drugs become an explanation for a drop in 

grades (the response). Another term to describe IV’s is predictor variables because the IV 

can act to predict the DV, or outcome variable. One final term commonly used for an 

independent variable is a factor. 

 

b.  Variable operationalization 

There are two important things that must be known of any variable before it can be used 

in research. First, how is it defined? In research this is known as an operational definition. 

The second thing that must be known is: how is the variable measured? This is where it is 

important to know whether the variable is nominal, ordinal, or continuous (ratio or 
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interval). Also, this includes asking: what are the units of measurement? In other words, 

what are the categories (for nominal and ordinal) or (for continuous variables) what are 

the units (for example, feet, dollars, years, and so on). 

 

In this course we want to be able to construct bivariate research questions.  These can be 

either differences questions or relationships questions or any combination of both.  The 

type of question you ask will be driven primarily by the types of variables you have. 

 

Different questions are shaped this way: “Is there a difference between [categories of the 

IV] based on [the DV]."  You must also indicate the units of analysis in your question. 

The IV must be a discreet variable; the DV can be either discreet or continuous.  If the 

independent variable is a categorical (discreet) variable, then you must develop a 

differences question.   

 

For example: 

 “Is there a difference between college students who are liberal and college students 

who are conservative based on racism?” 

 

The independent variable in this question might be named something like political 

persuasion.  There are two categories: liberal and conservative.  The dependent variable 

is racism. The units of analysis in this question are college students. 

 

Another example: 

 “Is there a difference between men and women based on smoking?” 

 

Note two things about the question. First, in a case such as this you do not need to state 

the units of analysis because it is clear that men and women are people—the units of 

analysis are so obvious that to state that in the question would be silly. Second, there is 

no need to state the categories of the dependent variable. 

 

Relationships questions are shaped this way: “Is there a relationship between [the IV] 

and [the DV].”  Remember, you must include the units of analysis.  Relationships 

questions require that both the independent and dependent variables be continuous 

variables.   

 

For example: 

 “Is there a relationship between amount of student loans and depression in college 

students?” 

 

For this question the IV is student loan amount (presumably in dollars) and the DV is 

depression (as measured by an index that produces a depression score). Both variables are 

scores derived from an index, and both variables are continuous. The units of analysis 

are, once again, college students. Remember to always state your independent variable 

first. 
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The research question drives the study. It should specifically state what is being 

investigated. Staticians often convert their research questions to null and alternative 

hypotheses. The null hypothesis states that no relationship (correlation study) or 

difference (experimental study) exists. Converting research questions to hypotheses is a 

simple task. Take the questions and make it a positive statement that says a relationship 

exists (correlation studies) or a difference exists (experiment study) between the groups 

and we have the alternative hypothesis. Write a statement that, a relationship does not 

exist or a difference does not exist and we have the null hypothesis. 

 

c.  Format for sample research questions and accompanying hypotheses: 

 Research Question for Relationships: Is there a relationship between height and 

weight? 

 Null Hypothesis: There is no relationship between height and weight. 

Alternative Hypothesis: There is a relationship between height and weight. 

 

When a researcher states a non-directional hypothesis in a study that compares the 

performance of two groups, she doesn’t state which group she believes will perform 

better. If the word “more” or “less” appears in the hypothesis, there is a good chance that 

we are reading a directional hypothesis. A directional hypothesis is one where the 

researcher states which group she believes will perform better. Most researchers use non 

directional hypotheses. 

 

We usually write the alternative hypothesis (what we believe might happen) before we 

write the null hypothesis (saying it won’t happen). 

i.  Directional  
 Research Question for Differences: Do boys like reading more than girls? 

 Null Hypothesis: Boys do not like reading more than girls. 

 Alternative Hypothesis: Boys do like reading more than girls. 

 

ii. Non directional 

 Research Question for Differences: Is there a difference between boys' and girls' 

attitude towards reading? OR- Do boys' and girls' attitude towards reading differs? 

Null Hypothesis: There is no difference between boys' and girls' attitude towards 

reading. OR 'Boys' and girls' attitude towards reading do not differ. 

Alternative Hypothesis: There is a difference between boys' and girls' attitude 

towards reading. OR- Boys' and girls' attitude towards reading differ. 
 

Activity: 

Formulate directional and non-directional research questions and hypotheses for a 

relationship study. The following variables may be used: 

 Students’ anxiety level 

 Teachers’ attitude  

 Examination system 

 Parental involvement  

 Students’ Academic achievement etc. 



73 

 

5.3   HYPOTHESIS AND ITS TYPES 
 

Hypothesis is considered as a principal instrument in research. It is a preposition or 

assumption for research work to be tested. Its main function is to suggest new 

experiments and observations. It is a statement which is extended for proper guidance of 

research activity. 

 

Numerous researcher and scientists have extended their definitions. Some of them are as 

under. 

1.  Goode & Hall. It is a preposition which is path to a test to determine its validity.  

2.  Lundberg. It is a tentative or systematic generalization, the validity of which 

remains to be tested.  

3.  Cohen and Nagel. It directs our research for the order. 

4.  Kerlinger. It is a causal relationship between two or more variables.  

 

In the light of the above definitions we can say that hypothesis is relationship between 

two or more variables, in order to test them and to give a proper guidance to the research 

activity for further explanation. 

 

5.3.1 Meaning of Hypothesis  
There are two concepts about the meaning of hypothesis according to first concept; it is 

the combination of two Greek words, hypo and “thesis”. Hypo means “under” and thesis 

means “refer to place”. So, it is anything under consideration. Second concept is that, 

hypo means less than while thesis means generally held view. Thus collectively it means 

less than generally held view. It means less than generalization. 

 

5.3.2 Importance of Hypothesis 
Some of the factors responsible for the importance of hypothesis are discussed as under. 

 

a.  To the Point Enquiry 

Hypothesis makes a research activity to the point and destination, Research without 

hypothesis is like a sailor in the sea without compass. So, research is to the point enquiry 

of problem due to the guidance of hypothesis. 

 

b.  Development of Research Techniques  

There are various types of social problems which are complex in nature. For this research 

is very difficult. We cannot cover it with a single technique but it requires many 

techniques. These techniques are due to hypothesis provided to a researcher. 

 

c. Separating Relevant from Irrelevant Observation  

A Researcher during study will take the observations and facts which are accordance to 

the condition and situation. While drop out the irrelevant facts from his study. This 

separation is due to hypothesis formulation which keeps away relevant observation from 

irrelevant. 
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d.  Selecting Required Facts  
During study a researcher come across many factors but he confined himself to the 
selection of required facts through formulation of hypothesis. Hypothesis helps him in 
selection of relevant facts regarding to the problematic situation. 
 
e.  Direction of Research 
Hypothesis acts as a guide master in research. It gives new knowledge and direction to a 
researcher. It directs a scientist to know about the problematic situation and its causes. 
 
f.  Acts as a Guide  
Hypothesis gives new ways and direction to a researcher. It acts as a guide and a leader in 
various organizations or society. It is like the investigator’s eye.  
 
g.  Prevents Blind Research 
Hypothesis provides lighting to the darkness of research. It gives difference b/w scientific 
and unscientific, false and true research. It prevents blind research and gives accuracy.  
 
h.  Accuracy & Precision  
Hypothesis provides accuracy and precision to a research activity. Accuracy and 
precision is the feature of scientific investigation which is possible due to hypothesis.  
 
i.  Link between Theory & Investigation  
Theory is a source of hypothesis which leads to its formulation. Hypothesis leads to 
scientific investigation. So, hypothesis acts as a bridge b/w theory and investigation.  
 
j.  Link between Assumption & Observation  
During formulation hypothesis is in the stage of assumption. In the field it transformed 
into hypothesis in working form. This transformation is due to observation in the field. 
So, it creates a link between assumption & observation. 
 
k.  Provide answer for a Question  
A hypothesis highlights the causes of a problematic situation. Further solution is also 
given by a hypothesis which provides answer to a question.  
 
l.  Save Time, Money & Energy  
Hypothesis save time, money and energy of a researcher because it is a guide for him and 
help him in saving these basic things. 
 
m.  Proper Data Collection  
Hypothesis provides the basis of proper Data Collection Relevant and correct information 
collected by a researcher is the main function of a good formulated hypothesis.  

 

n.  Proper Conclusion  

A proper formulated hypothesis may lead to a good reasonable, utilized and proper 

conclusion. If the hypothesis is better than the conclusions drawn by a researcher would 

be better for solution of a problem. 
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5.3.3  Types of Hypothesis, Null, Empirical, Complex & Logical Hypothesis 
Below are some of the important types of hypothesis  

1.  Simple Hypothesis  

2. Complex Hypothesis  

3.  Empirical Hypothesis  

4.  Null Hypothesis  

5.  Alternative Hypothesis  

6.  Logical Hypothesis  

7.  Statistical Hypothesis  

 

a.  Simple Hypothesis  

Simple hypothesis is that one in which there exists relationship between two variables 

one is called independent variable or cause and other is dependent variable or effect.  

 

For example: 

1.  Smoking leads to Cancer  

2.  The higher ratio of unemployment leads to crimes.  

 

b.  Complex Hypothesis  

Complex hypothesis is that one in which as relationship among variables exists. In this 

type dependent as well as independent variables are more than two.  

 

For example:  

1.  Smoking and other drugs leads to cancer, tension chest infections etc. 

2.  The higher ration of unemployment poverty, illiteracy leads to crimes like dacoit, 

Robbery, Rape, prostitution & killing etc. 

 

c.  Empirical Hypothesis  

Working hypothesis is that one which is applied to a field. During the formulation it is an 

assumption only but when it is pat to a test become an empirical or working hypothesis.  

 

d.  Null Hypothesis  

Null hypothesis is contrary to the positive statement of a working hypothesis. According 

to null hypothesis there is no relationship between dependent and independent variable. It 

is denoted by ‘HO”.  

 

e.  Alternative Hypothesis  

Firstly, many hypotheses are selected then among them one is selected which is more 

workable and most efficient. That hypothesis is introduced latter on due to changes in the 

old formulated hypothesis. It is denote by “HI”. 

 

f.  Logical Hypothesis  

It is that type in which hypothesis is verified logically. J.S. Mill has given four cannons 

of these hypothesis e.g. agreement, disagreement, difference and residue.  
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g.  Statistical Hypothesis  

A hypothesis which can be verified statistically called statistical hypothesis. The 

statement would be logical or illogical but if statistic verifies it, it will be statistical 

hypothesis. 

 

5.3.4 Characteristics & Qualities of a Good Hypothesis 
A good hypothesis possesses the following certain attributes.  

 

a.  Power of Prediction  

One of the valuable attribute of a good hypothesis is to predict for future. It not only 

clears the present problematic situation but also predict for the future that what would be 

happened in the coming time. So, hypothesis is a best guide of research activity due to 

power of prediction.  

 

b.  Closest to observable things  

A hypothesis must have close contact with observable things. It does not believe on air 

castles but it is based on observation. Those things and objects which we cannot observe, 

for that hypothesis cannot be formulated. The verification of a hypothesis is based on 

observable things. 

 

c.  Simplicity  

A hypothesis should be so dabble to every layman, P.V Young says, “A hypothesis 

would be simple, if a researcher has more in sight towards the problem”. W-ocean stated 

that, “A hypothesis should be as sharp as razor’s blade”. So, a good hypothesis must be 

simple and have no complexity. 

 

d. Clarity  

A hypothesis must be conceptually clear. It should be clear from ambiguous 

information’s. The terminology used in it must be clear and acceptable to everyone. 

 

e.  Testability 

A good hypothesis should be tested empirically. It should be stated and formulated after 

verification and deep observation. Thus testability is the primary feature of a good 

hypothesis. 

 

f.  Relevant to Problem  

If a hypothesis is relevant to a particular problem, it would be considered as good one. A 

hypothesis is guidance for the identification and solution of the problem, so it must be 

accordance to the problem.  

 

g.  Specific 

It should be formulated for a particular and specific problem. It should not include 

generalization. If generalization exists, then a hypothesis cannot reach to the correct 

conclusions.  
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h.  Relevant to available Techniques  

Hypothesis must be relevant to the techniques which is available for testing. A researcher 

must know about the workable techniques before formulating a hypothesis.  

 

i.  Fruitful for new Discoveries  

It should be able to provide new suggestions and ways of knowledge. It must create new 

discoveries of knowledge J.S. Mill, one of the eminent researcher says that “Hypothesis 

is the best source of new knowledge it creates new ways of discoveries”.  

 

j.  Consistency & Harmony  

Internal harmony and consistency is a major characteristic of good hypothesis. It should 

be out of contradictions and conflicts. There must be a close relationship between 

variables which one is dependent on other. 

 
Activities: 
1.  Rash driving results in accident is an example of _________________ hypothesis. 

2.  Rash driving results in accident, serious injuries and death, is a _____________ 

hypothesis. 

3.  According to null hypothesis there is no ________________between dependent 

and independent variable. 

4.  Logical hypothesis is that type in which hypothesis is ______________ logically. 

5.  Hypothesis must be _______________ to the techniques which is available for 

testing. 

6.  A good hypothesis should be _____________empirically. 

 

 
5.4    FORMULATING HYPOTHESIS  

FOR SMALL SCALE STUDIES 
 

Formulating a hypothesis helps by defining an initial explanation to be tested in the 

research process. 

 

5.4.1 Learning Objectives 
 Describe how hypotheses are used in sociological research 

 Explain the difference between dependent and independent variables 
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5.4.2 Key Points 
 Hypotheses are testable explanations of a problem, phenomenon, or observation. 

 Both quantitative and qualitative researches involve formulating a hypothesis to 

address the research problem. 

 Hypotheses that suggest a causal relationship involve at least one independent 

variable and at least one dependent variable; in other words, one variable which is 

presumed to affect the other. 

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

experimenter. 

 A dependent variable is a variable whose values are presumed to change as a result 

of changes in the independent variable. 

 

Examples 

i. In his book Making Democracy Work, Robert Putnam developed a theory that 

social capital makes government more responsive. To demonstrate his theory, he 

tested several hypotheses about the ways that social capital influences government. 

One of his hypotheses was that regions with strong traditions of civic engagement 

would have more responsive, more democratic, and more efficient governments, 

regardless of the institutional form that government took. This is an example of a 

causal hypothesis. In this hypothesis, the independent (causal) variable is civic 

engagement and the dependent variables (or effects) are the qualities of 

government. To test this hypothesis, he compared twenty different regional Italian 

governments. All of these governments had similar institutions, but the regions had 

different traditions of civic engagement. In southern Italy, politics were 

traditionally patrimonial, whereas in northern Italy, politics were traditionally more 

open and citizens were more engaged. Putnam's evidence supported his hypothesis: 

in the north, which had a stronger tradition of civic engagement, government was 

indeed more responsive and more democratic. 

 

ii. To test this hypothesis, he compared twenty different regional Italian governments. 

All of these governments had similar institutions, but the regions had different 

traditions of civic engagement. In southern Italy, politics were traditionally 

patrimonial, whereas in northern Italy, politics were traditionally more open and 

citizens were more engaged. Putnam's evidence supported his hypothesis: in the 

north, which had a stronger tradition of civic engagement, government was indeed 

more responsive and more democratic. 

 

A hypothesis is an assumption or suggested explanation about how two or more variables 

are related. It is a crucial step in the scientific method and, therefore, a vital aspect of all 

scientific research. There are no definitive guidelines for the production of new 

hypotheses. The history of science is filled with stories of scientists claiming a flash of 

inspiration, or a hunch, which then motivated them to look for evidence to support or 

refute the idea. 

https://www.boundless.com/sociology/definition/hypothesis
https://www.boundless.com/sociology/definition/quantitative
https://www.boundless.com/sociology/definition/qualitative
https://www.boundless.com/sociology/definition/research
https://www.boundless.com/sociology/definition/relationship
https://www.boundless.com/sociology/definition/independent-variable
https://www.boundless.com/sociology/definition/independent-variable
https://www.boundless.com/sociology/definition/dependent-variable
https://www.boundless.com/sociology/definition/values
https://www.boundless.com/sociology/definition/democracy
https://www.boundless.com/sociology/definition/theory
https://www.boundless.com/sociology/definition/social-capital
https://www.boundless.com/sociology/definition/mores
https://www.boundless.com/sociology/definition/influence
https://www.boundless.com/sociology/definition/tradition
https://www.boundless.com/sociology/definition/institution
https://www.boundless.com/sociology/definition/politics
https://www.boundless.com/sociology/definition/scientific-method
https://www.boundless.com/sociology/definition/production
https://www.boundless.com/sociology/definition/science
https://www.boundless.com/sociology/textbooks/boundless-sociology-textbook/sociological-research-2/the-research-process-26/formulating-the-hypothesis-167-7473/images/the-scientific-method-is-an-essential-tool-in-research/
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The Scientific Method is an Essential Tool in Research 

This image lists the various stages of the scientific method. 

 

While there is no single way to develop a hypothesis, a useful hypothesis will use 

deductive reasoning to make predictions that can be experimentally assessed. If results 

contradict the predictions, then the hypothesis under examination is incorrect or 

incomplete and must be revised or abandoned. If results confirm the predictions, then the 

hypothesis might be correct but is still subject to further testing. 

 

Both quantitative and qualitative research involves formulating a hypothesis to address 

the research problem. A hypothesis will generally provide a causal explanation or 

propose some association between two variables. Variables are measurable phenomena 

whose values can change under different conditions. For example, if the hypothesis is a 

causal explanation, it will involve at least one dependent variable and one independent 

variable. In research, independent variables are the cause of the change. The dependent 

variable is the effect, or thing that is changed. In other words, the value of a dependent 

variable depends on the value of the independent variable. Of course, this assumes that 

there is an actual relationship between the two variables. If there is no relationship, then 

the value of the dependent variable does not depend on the value of the independent 

variable. 

 

SUMMARY 
 

A variable is defined as anything that varies or changes in value. Variables take on two or 

more values.  They represent a quality that can exhibit differences in value, usually 

magnitude or strength, it may be said that a variable generally is anything that may 

assume different numerical or categorical values. Hypotheses are declarative sentence 

forms which tend to relate variables to variables, either generally or specifically. A 

https://www.boundless.com/sociology/textbooks/boundless-sociology-textbook/sociological-research-2/the-research-process-26/formulating-the-hypothesis-167-7473/images/the-scientific-method-is-an-essential-tool-in-research/
https://www.boundless.com/sociology/textbooks/boundless-sociology-textbook/sociological-research-2/the-research-process-26/formulating-the-hypothesis-167-7473/images/the-scientific-method-is-an-essential-tool-in-research/
https://www.boundless.com/sociology/textbooks/boundless-sociology-textbook/sociological-research-2/the-research-process-26/formulating-the-hypothesis-167-7473/images/the-scientific-method-is-an-essential-tool-in-research/
https://www.boundless.com/sociology/textbooks/boundless-sociology-textbook/sociological-research-2/the-research-process-26/formulating-the-hypothesis-167-7473/images/the-scientific-method-is-an-essential-tool-in-research/
https://www.boundless.com/sociology/definition/subject
https://www.boundless.com/sociology/definition/association
https://www.boundless.com/sociology/textbooks/boundless-sociology-textbook/sociological-research-2/the-research-process-26/formulating-the-hypothesis-167-7473/images/the-scientific-method-is-an-essential-tool-in-research/
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research question is essentially a hypothesis asked in the form of a question. It is a 

tentative prediction about the nature of the relationship between two or more variables. 

According to Creswell “Research questions and hypotheses become “signposts” for 

explaining the purpose of the study & guiding the research.” A hypothesis is an 

explanation, tentative and unsure of itself, for specific phenomena about which you have 

questions. A well-crafted hypothesis very often suggests the best way to perform the 

research and gives you clues as to your research design.  

 

Research Hypothesis can either be non-directional or directional. Null hypothesis is 

opposite of the positively stated hypothesis. All research involves answering questions 

that can be answered using scientific methods and statistical procedures. Research 

questions involve variables that can be tested for differences or relationships. 

 

Thus to conclude it would be fitting to say “hypothesis is perhaps the most powerful 

tool, man has invented to achieve dependable knowledge” –Fred Kerlinger 
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SELF-ASSESSMENT QUESTIONS 

 
1.  Extraneous variables are ____________variables that have not been controlled.  

2.  Moderator variable is selected by the experimenter to ____________whether it 

modifies the relationship of the independent variable to an observed phenomenon. 

3.  The factor which is observed and measured to determine the effect of the 

independent variable is called the ___________________________. 

4.  Intervening variable is a ________________internal state. 

5.  Qualitative variables do not express _______________in amount, only differences. 

6.  Quantitative variables are ones that exist along a _______________that runs from 

low to high. 

 

Q. 1 Select any five research problems and construct one directional hypothesis/research 

question and one non directional hypothesis/ research question each. 

Q. 2 Is educational research possible without hypothesis? Explain 

Q. 3 “Hypothesis is perhaps the most powerful tool; man has invented to achieve 

dependable knowledge.” Elucidate the statement 

Q. 4 Elaborate the concept of variable operationalization? 

Q. 5 Discuss in detail the importance of hypothesis/research question in the scientific 

method of research? 
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INTRODUCTION 
 

 

The primary purpose of research is to discover principles that have universal application. 

Most of the researches use a small proportion of a population for application of treatment, 

collection of data for analysis and drawing of conclusions. This is done for a number of 

practical considerations. Some populations may be so large that measurement of their 

characteristics would be too expensive and time consuming. In cases of very large 

populations, like all children of primary schools in Pakistan or all vehicles registered in 

the country, collection of data might take so long that by the time the investigator has 

completed his study, the population itself might under - go change. In that event the 

conclusions drawn from the study would not be true in respect of the changed, population 

whose composition might have been affected by increased rate of new entrants, and 

lowered rates of repeaters and drop-outs. 

 

While in some cases it may seem feasible to obtain the information by taking a complete 

enumeration of census of the aggregate, in most others, the process of sampling would 

make it possible to draw valid inferences or generalizations or the basis of data collected 

from a relatively small proportion of the population. The extent to which we can do this 

Quake generalizations or draw inferences) with any accuracy depends on the adequacy of 

the sample. 

 

The researcher is not alone in his reliance on sampling. Each one of us makes use of 

sampling in his everyday life. Before buying peanuts from a vendor we take out one or 

two peanuts and peel off the shell to see whether it has healthy looking nuts and then 

taste it to test whether it has been properly fried. If we are not satisfied with the quality of 

the contents of these sampled peanuts we move off. 

 

Similarly, our opinions of institutions and individuals are often based on samples of our 

experience with them. The inferences drawn by us in everyday life on the basis of 

samples may not always be true because we do not make deliberate efforts to obtain good 

samples. The researcher on the other hand makes use of the sampling techniques to draw 

samples which are: 

 randomly selected; 

 representative; 

 sufficiently large; and 

 controlled for extraneous variables. 
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OBJECTIVES 

 

After completing the unit, you are expected to be able to: 

 

a) Cognitive 

 1. Define a population with respect to the characteristics of the members 

comprising it. 

 

 2. Distinguish between homogeneous and heterogeneous population. 

 

 3. Distinguish between population and sample. 

 

 4. Identify the characteristics of a good sample. 

 

 5. Enumerate the factors causing biases in sample. 

 

 6. Describe different sampling procedures employed in research. 

 

 7. Identify distinguishing features of each sampling procedure. 
 

b)  Affective 

1. Develop an attitude of scientific thinking in the solution of problems. 

 

2. Develop awareness of the significance of sampling procedures in the conduct 

of research studies/projects. 

 

3. Realize the harmful effects of errors in sampling techniques leading to wrong 

inferences and generalizations. 

 

c)  Psycho-Motor 

 1. List the members of the population from which the sample is drawn. 

 

4. Draw samples according to different sampling procedures. 

 

5. Use a sampling design with advantage and ease in a particular situation. 

 

6.1    TYPE OF SAMPLES 

 

Samples can be broken down into basic types: non-probability and probability. The basic 

difference between the two is that in the former, there is no way of estimating the 

probability that each individual has an equal chance of becoming a part of the sample. 

The following example would explain the difference. Suppose an investigator conducting 
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a study of class V students of Sheikhupura city approaches the headmasters of primary 

schools and collects data from schools where the headmasters make available their 

students. He goes from school to school and obtains data till he manages to reach his 

target of 250. This is an example of a non-probability sample. g on the other hand, he 

obtains a complete list of all students enrolled in class V in all schools of Sheikhupura 

city, puts their names on separate slips, places all slips in a drum/container and then 

draws 250 slips, one by one, after rotating or shaking the container repeatedly, he has a 

probability sample. This is known as a probability sample because each student has an 

equal chance of being included in the sample. 

 

6.1.1 Non-probability Sampling 

In most of researches in social sciences, samples of non-probability type are commonly 

used. The researcher generally uses subjects where they are readily available. For 

example, an investigator interested in studying two different teaching methods may take 

two different classes. Such samples are called accidental or incidental samples. An 

investigator sampling prices of essential consumer goods may enter a large departmental 

store and note down the prices of all goods available there. A drug examiner collecting 

samples of drugs available in a large drug store uses incidental or accidental samples. 

 

Another type of non-probability sampling is quote sampling. Under this method, the 

proportions of various subgroups in the population are first determined/ascertained and 

the sample is drawn (usually not in a random fashion) to have the same percentages in it. 

For example, while studying mathematical ability of high school students a researcher 

includes in his sample boys and girls in the proportion in which boys and girls are known 

to be enrolled in high schools., Similarly in studying the attitude of high school teachers 

towards lifting of ban on student' union, a researcher may include urban and rural 

teachers in their proportion in the population. 

 

The third type of non-probability sampling is known as purposive sampling. A purposive 

sample is one arbitrarily selected because there is good evidence that this is very 

representative of the total population. Knowing that in the past, the candidate who polled 

more votes in the rural areas of Islamabad Capital Territory won the National Assembly 

seat, one interested in predicting the results of the ensuing election from this constituency 

may only sample the voting preference of voters from this area. Or again, one may 

sample trend in cotton prices only in Faisalabad wholesale market to predict cotton price 

trend for all other markets in the country if one knew that in the past Faisalabad market 

has reflected the country trend. 

 

6.1.2 Probability Sampling 
Probability sampling is characterized by a systematic and methodical selection of 

samples from the population such that each individual in the population has an equal 

probability (chance) of being included in the sample. For example, if there are ten 

students in a class (S1. S2, S3, S4, S5, S6, S7, S8, S9, S10) and a sample of two students is to 

be drawn, one may make five pairs of students so that all students are included only once 
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in a pair. A large number of combinations of five pairs are possible and any pair could be 

taken.  

 

Say, the five pairs are: (S1. S2, S3, S4, S5, S6, S7, S8) and (S9, S10). Now if one of these pairs 

is selected through a draw, it would be obvious that all these pairs had an equal chance of 

being selected. Thus each pair had 20 per cent (100 by 5) chance or a probability of .20 of 

being picked up. It should be noted that there is neither any bias in the drawing of 

probability samples nor is the drawing of sample left to chance or convenience. 

 

6.1.3 Need of and Advantages of Sampling 
a) Need for sampling: 

As emphasized earlier, research is directed toward learning about populations. Gathering 

data about large and widely dispersed population is often not feasible and is always costly 

and time- consuming. Consider such areas as eating habits, child-rearing practices, 

reading habits of students, house hold budget of various income-groups; incidence of 

divorce in the country, etc. Reliable information about a large number of very vital 

subjects would not be available, had complete enumeration of total population been the 

only method available to us. Fortunately, characteristics of large and wide population can 

usually be determined by selecting samples that are small relative to the size of the 

population, if proper sampling systems are used. 

 

b)  Advantages of sampling: 

The principal advantages of sampling as compared with complete numeration are 

discussed below. 

i) Reduced cost. If data are obtained from only a small proportion - of the total 

population, expenditure is smaller than if a complete census is attempted. With 

large population adequately accurate results can be obtained from samples that 

represent only a small fraction of the population, say one in a thousand or one in 

thirteen hundred. Thus the saving in the cost of data collection alone is 

considerable. 

ii) Greater speed. For the same reason, the data could be collected and systematized 

more quickly with a sample than with a complete count. The speed with which a 

sample survey can be completed is a vital consideration when the results are 

urgently needed. 

iii) Greater scope. While carrying out complete enumeration, it may not be feasible to 

obtain detailed information and the scope may have to be limited. In certain 

enquiries highly trained personnel may be required for collection of the data which 

may make complete enumeration with sufficient details. 

iv) Greater accuracy. Well trained personnel can gather data under careful supervision 

when the volume of work is reduced. As such a sample may yield more accurate 

results than complete enumeration done by poorly trained personnel with little or 

no supervision. 
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6.2    POPULATION AND SAMPLE 
 

Before proceeding with the actual discussion of the sampling techniques, it would be 

desirable to define the terms frequently used in these discussions and to clarify certain 

aspects and issues associated with these terms. 

 

6.2.1 Population 
A population or a universe or an aggregate is any group of individuals (which may mean 

Individual persons or individual objects) that has one or more characteristics in common 

that are of interest to the researcher1rhus a population may consist of university students, 

cancer patients, cement factories, museums, or soon. 

 

The population may consist of all the individuals of a particular type or a more restricted 

part of that group. Thus to continue with the earlier examples, the population may consist 

of all university students or of all cancer patients in the country or to those students only 

who are studying genetic engineering or those patients only who are undergoing a latest 

treatment respectively. Similarly, the population may consists of all cement factories or 

all museums in the country or it may consists of only those cement factories which are 

running below their production capacity or to only science and technology museums. 

 

The population in a statistical investigation is always arbitrarily defined by' naming its 

unique properties. Some of the examples may be: Headmasters of secondary schools with 

enrolment of Over 250 students; Students who failed twice in English at the S.S.C. 

examination; Projects with the per cent cost overruns and delays of more than six months; 

Companies listed on the Karachi Stock Exchange which have not declared profit for the 

last two years; Ghost schools that have continued on the Government list for more than 

three years; and so on. In each of - these ases the population has been clearly defined by 

the researcher by specifying its unique properties. Thus in the first case the population 

would consist of only those headmasters of secondary schools in whose schools more 

than 250 students are enrolled. Headmasters of primary schools and headmasters of those 

secondary schools where less than 250 students are enrolled, have been excluded from 

the purview of the study. 

 

a) Sampled population 

Sampled population is the population out of which the sample has actually been drawn. A 

sample of 50 students of class ten drawn from model and private schools of Islamabad 

consisted of children of senior civil or military officers. The sampled population, 

therefore, was not students of class ten of model and private schools of Islamabad but 

children of senior civil and military officers studying in model and private schools of 

Islamabad. Suppose that a sample of thirty fields was drawn to study per acre cotton yield 

by using a certain brand of fertilizer. These fields happened to be located dose to the river 

Indus. Thus the sampled population was those cotton fields, irrigated by river Indus, that 

use a certain brand of fertilizer' and not 'those cotton fields which use a certain brand of 

fertilizer. 
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b) Target population 

The target population is that population in the characteristic of which the researcher is 

actually interested. In the example cited in the preceding para the target populations were 

all students of class ten studying in Model and private schools of Islamabad' and 'all 

cotton fields using a certain brand of fertilizer' respectively. Sometimes the sampled 

population is more restricted than he target population because it is easier or more 

convenient to have such samples. It should be remembered that conclusions drawn from 

the sample apply to the sampled population. The extent to which these conclusions would 

also apply-to target population would depend on other sources of information. 

 

6.2.2 Types of Population 
Populations may be of two kinds: 

a) Homogeneous population and 

b) Heterogeneous population. 

 

a) Homogeneous population 

A homogeneous population refers to a set of objects/things/units wherein the members 

are like one another with respect to a number of characteristics. For example, students in 

a local high school coming from the vicinity of the school are likely to be homogeneous 

in respect of their common cultural, socio-economic and ethnic back grounds. 

 

b) Heterogeneous population. 

A heterogeneous population refers to a set of objects/things/units wherein the members 

differ from one another in a number of ways. For example, a comprehensive high school 

selecting students for admission from diverse cultural, socio-economic and ethnic back-

rounds contains a population which is heterogeneous to a great extent. 

 

Complete homogeneity and complete heterogeneity are at the two ends of a continuum, 

with all degrees of homogeneity in be seen. The same population may be homogeneous 

in respect of one characteristic and heterogeneous in respect of another. Thus students of 

a university in the final year of their master degree programme constitute a homogeneous 

population of students of final year M.A. class, but they may be a heterogeneous 

population in respect of their subjects of study, socio-economic level, domicile, etc. 

 

6.2.3 Sample 
A sample is a sub-set of objects/things/units taken from the population complete set) for 

observation and study. For example, students of class ten of a few high schools randomly 

selected out of all high schools of Karachi constitute a sample of class ten students of 

high schools of Karachi. In the same manner groups of students selected for study on the 

basis of age, intelligence, achievement and the like will be samples drawn from the 

population of students. 

 

Depending upon the type of population in which the researcher is interested, the members 

of a sample could be individuals, families, schools, houses, cities, books listed in card 

catalogue, and so on. For example, one interested in finding the socio- economic level of 
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students of private schools may take a sample out of the population consisting of all 

private schools. Similarly, for studying the occupational pattern of families living in 

villages one would draw a sample of villages from the population of all villages. 

 

a) Sample without replacement 

While drawing samples without replacement, a member of the population once included 

in the sample is excluded from future draws. This one member of the population can only 

be included once in a particular random sample. Suppose a sample of ten is to be drawn 

out of 25 students enrolled in a class. The names/roll numbers of all the 25 students may 

be written on separate slips and placed in a box. After shaking the box well a slip may be 

drawn. In this first draw each of the 25 students have an equal chance of being included 

in the sample. The slip drawn shall not be placed back into the box which shall now have 

24 slips. In drawing the second member of the sample, the remaining 24 students shall 

have equal probability of being included in the sample. The third member of the sample 

shall be drawn out of 23, the fourth member out of 22 and so on. .It may be emphasized 

that at each draw all members of the population not already included in the sample have 

an equal and determinable probability of being selected. 

 

b) Sample with replacement. 

While drawing a sample under this scheme, the slip picked up at each draw is replaced in 

the box so that each member of the total population has an equal probability of being 

selected, no matter how often they have already been drawn. Although there seems little 

point in having the same unit two or more times in the sample, the method of random 

sampling with replacement is used in more complex sampling plans because of statistical 

consideration which at this stage is outside the scope of this unit. 

 

c) Sampling frame 

A list of the members of the population divided into parts from which the sample is to be 

drawn is called the sampling frame, or sampling unit or unit, these units must cover the 

whole of the population and they must not overlap, that is every element in the population 

belongs to one and only one unit Sometimes the appropriate unit is obvious, for example 

if we are interested in estimating the average life of an electric bulb, the unit will be a 

single bulb. At others there is a choice of units. For example, sampling the people of a 

town, the unit might be an individual person, the members of a family, all persons living 

in a block of flats. Again in sampling the reading habits of students, the unit may be 

individual students, students studying in an institution or students living in a city. 

 

The sampling frame would vary with the unit selected. In the example given above if the 

unit is individual student, the sampling frame would consist of a complete list of students. 

If on the other hand, the unit is 'students studying in an institution', the sampling frame 

would consist of a complete list of institutions. Finally, if the unit is 'students living in a 

thy', the sampling frame would contain a complete list of cities. 

 

In view of the above it may be pointed out that construction of the list of sampling units 

or frames is often one of the major practical problems in sampling. 
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6.3    SAMPLING DESIGNS 

 

Various strategies have been devised to obtain representative and adequate. samples. 

Some of the strategies are as under: 

a) Random Sampling 

b) Stratified Random Sampling 

c) Double Sampling 

d) Cluster Sampling 

 

These sampling designs are defined and the methodology is described in the following 

sections. 

 

6.3.1 Random Sampling 
Random sampling is the process of obtaining sample from a population wherein 

conditions are controlled to ensure that each member of the population has equal chance 

of being included in the sample. Random sampling technique can be used to obtain either 

(i) simple random sample or (ii) systematic random sample. 

 

i) Simple random sample 

A simple random sample of members of a population is one in which each member/case 

has the same chance of being selected. Suppose that it is desired to interview one adult 

member of each family. The sample size in this case is one. If the four adult members are 

father (F), mother (M), son (5) and grandfather (GF), a simple random sample would be 

one in which each of the above members has an equal chance of being selected. 

 

The sample can be drawn by picking up one of the four slips, each given containing the 

name of one family member. However, if a simple random sample of two (n-2) were to 

be drawn, all possible distinct samples should have an equal chance of being selected in 

this case, one possible set of samples could be: 

1) M, F;  2) M, S; 3) M, GF; 4) F, S; 

5) F, GF, 6) 5, GF 

 

To draw a simple random sample of two, one of the six slips each -containing one of the 

combinations should be drawn giving an equal chance to each possible sample to be 

selected. 

 

S.A.Q. No. 1 
List all possible samples of three (nn3) to be drawn out of a population of five adult 

family members: 

 M= Mother; F=Father; S = Son; D = Daughter and Gm = Grand Mother 

 

In actual practice, however, and particularly where total population and sample size are 

large, all possible samples are not listed prior to the drawing of samples. Instead, the table 

of random numbers is used to draw simple random samples of desired size. It has been 
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established statistically that drawing samples in this manner also provides equal chance to 

all possible samples to be selected. It may also be pointed out that a member once drawn 

is removed from the population for all subsequent draws. Thus this method is also called 

random sampling without replacement. 

 

To prevent biases of preferences of the investigator entering into the process, some 

mechanical devices are used. For, example flipping of coins may be used as a technique, 

if the population is small. Preparing slips, numbering and shuffling them, keeping them in 

a container and selecting a few at random, may be another technique for random 

sampling. However, for refinement and sophistication, as well as in cases where 

populations are large, a table of random numbers is used for obtaining samples. 

 

i) Table of random numbers. The table of random numbers is generated from the 

digits 0, 1, 2, ...9 in such a way that each digit has an equal chance of being 

selected at each draw. Among the larger tables are those published by the Rand 

Corporation or those devised by Tippet, Fisher and Yates, and Kendall and Smith 

for use by investigators. 

 

 To use the table of random number first a list of units/members of the population is 

prepared and they are numbered in consecutive order. The investigator then takes 

the table of random numbers and starts reading the number from the table. When a 

number is read from the table, the unit/number bearing that number is selected to 

be included in the sample. This process is continued until a sample of desired size 

is obtained. The table of random numbers may be-read vertically, horizontally or 

diagonally, but whatever be the direction, the readings must be consecutive. 

 

 To illustrate, the use of the table of random number, suppose that it is desired to 

choose a simple random sample of fifty (n50) out of a population of 12,000 

university students (N 12,000). 

 

 All students enrolled, in the university may be arranged in alphabetic order and 

assigned numbers from 00001 to 12000. Then "a page of five digit numbers may be 

taken (a page reproduced as a sample) and starting with the first column note down 

each number between 00001 to 12000 till the required sample size is completed. 

For example, in the first column of the table, the first number is 10480 which is 

less than 12000 and hence would be included in the sample. Then numbers 2 to 12 

are greater than 12000 and hence are to be left out. The numbers 2 to 12 are greater 

than 12000 and hence are to be left out. The 13th number is 9429 which is less than 

12000 and shall be included in the sample. Similarly, 14th and 15th are also less 

than 12000 and shall be included in the sample. This process shall continue till 50 

number less than 12300 are noted down from the table of random numbers. 

Students who were assigned numbers 10480, 9429, 10365, 7119.....shall constitute 

the required sample. 
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 In N is a three or four-digit number either tables of three-digit or four-digit should 

be selected or if these are not available first three or four digits of the five-digit 

table can be used for selecting the sathp1e.Thus if a sample of 15 is to be selected 

from a population of 545, the table reproduced can be used. Supposing it is decided 

to start with the fourth column of the in table. Number 020, 166, 427, 079, 102, 

539, 332, 034, 081, 512, 099, 143, 242, 073 which are all less than 545 in this' 

column (taking only the first three digits) shall be included and the fifteenth 

member of the sample shall be selected from column 5 

 

ii) Systematic random sample: The systematic random sampling is an easier sampling 

procedure but is usually equally good for inference-making. It consists in selecting 

every Kth 
)(

n

N
k 

 member of the population. 

 

 Supposing it is desired to select a systematic random sample of 50 out of 12000 

students of a university. In the list of names of all students arranged alphabetically, 

any name may be randomly selected from among the first 240 names 

)
50

12000
( k

 
 240). Suppose that this name is at serial number 125. The second student to be 

included in the sample shall be at serial number 365 (125+240); the third at serial 

number 605 (365 + 240); and so on. 

 
 Though a systematic random sample is much simpler to obtain, it typically 

provides as good a representation of the population as obtained by a simple random 
sample. However, at times a systematic bias may be introduced if the value of k 
synchronizes with the cyclic fluctuation in the value of the variable 1of interest to 
the researcher. Suppose it is desired to sample the menu of the large city hotels on 
52 of the 365 days in a year. The value of k comes to 7. If the first member of the 
sample happens j be Wednesday, all subsequent members shall also be Wednesday. 
In effect the sample would be baised particularly because Wednesday happens to 
be a meatless day. 

 

6.3.2 Stratified Random Sampling 
Sometimes it may happen that a randomly selected sample includes one type of 

units/members disproportionate to its strength in the population, thereby, rendering its 

representatives to question. To avoid this effect of chance factor a device, known as 

stratified sampling, is employed. 
 

A stratified random sample is obtained by dividing the population into separate groups, 

called strata, then taking a simple random sample from each stratum. These strata 

(subpopulations) shall be non-overlapping, that is no unit of the population should belong 

to more than one stratum. At the same time, the sum total of all strata should be equal to 

the total population. To draw full benefit from stratification, the proportion of each 

stratum in the total population must be known. 
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In stratified sampling, the population is divided into several relatively homogeneous units 

and each unit contributes its share to the sample size in proportion to its strength in the 

population. For example, an investigator wants to determine the attitude of parents in 

Baluchistan towards female education. The population of parents may comprise various 

socio-economic strata, different cultural and religious backgrounds and different, age 

groups. To obtain a truly representative sample from such a population, it may be 

advisable to split the population into subpopulations on the basis of the aforesaid 

characteristics. After determining the total sample size, the share of each sub- 

population/stratum is fixed according to its strength in the total population and this fixed 

share is obtained from each sub- population/stratum by the process of random sampling. 

 

Stratified random samples are especially useful when it is desired to make comparison 

among various strata on several variables. Supposing that a stratified random sample of 

Federal Government employees working in pay scales 1-4, 5-10, 1-15, 16- 18, 19.20, and 

21-22 is drawn and data on age, sex, educational level, length of service and opinions on 

national and international issues are obtained. It would then be possible to: 

i) obtain a better estimate of the various characteristics in the whole population; and 

ii) compare employees in different strata in respect of various characteristics. 

 

Proportional and disproportional-stratified random sampling: 

While stratified random samples generally include members in different strata in the 

same proportion as these are found in the population (proportional stratified random 

samples), it may become expedient at times to take samples from different strata in 

proportions which are different from the proportions in the population, the 

disproportional stratified random sample is especially useful when it is desired to 

compare different strata on some variable but the size of some strata is relatively small. 

For example, a relatively small stratified random sample of graduate Pakistani women 

may contain so few cases from Baluchistan and FATA that any conclusion may be 

meaningless. To draw inference or make comparisons with such a small number of cases 

in some strata may not be appropriate. In such cases one may include more cases in some 

strata than justified on the basis of their proportion in the population. 

 

Situation where stratified random sampling may be useful: 

In the following situations the use of stratified random sampling may be particularly 

useful and justifiable. 

i) Data required for known subpopulations: If data of known precision are required 

for certain subpopulations/strata of the population, it is advisable to treat each 

subpopulation as a 'population' in its own right. Random selection of sample for 

each of the subpopulations must be obtained. 

ii) Sampling problems may differ in different strata. In some cases sampling problems 

may differ markedly in different parts of the population. For example, people living 

in large may have to be placed in a different stratum from people living in large 

residential houses because a different sampling approach is appropriate for the two 

situations. In sampling people living in large residential houses, the list of housing 
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units available in municipal offices can be used for drawing random sample. Some 

type of areas sampling may have to be used for sampling people living in large 

because of the non-availability of complete enumeration of juggis. 

iii)  Greater precision in estimating characteristics of the total population may be 

required: Stratification may produce a gain in precision in the estimates of 

characteristics of the whole population. It may be possible to divide heterogeneous 

people into subpopulations, each of which is internally homogeneous. If each 

stratum is homogeneous, precise estimate of the characteristic under investigation 

can be had from a small sample. 

 

 Stratified sampling, also known as quota or controlled sampling, is essentially a 

technique designed to ensure representativeness and avoid bias by using a modified 

random sampling method. 

 

6.3.3 Double Sampling 
A number of sampling techniques depend on the possession of advance information about 

the population characteristic in respect of some variable. When such information is 

lacking, it is sometimes easier as well as cheaper to take a large preliminary sample to get 

that information. The purpose of this sample is to provide either a good estimate of the 

(1) mean value of that characteristic in the total population, or (ii) distribution of that 

characteristic in the population. 

 

On the result of this preliminary sample, a second sample is drawn to study the variable 

in which the researcher is really interested. This technique is known as double sampling 

or two-phased sampling. 

 

Suppose a researcher is interested in obtaining the views of Federal Government 

employees on a proposal to fix different age of retirement for employees of different 

cadres. Supposing further that the researcher has no access to any information about the 

composition of the population of Federal Government employees and that the only 

document available is the alphabetic payroll for the previous month. Instead of tabulating 

the entire list to determine the characteristics and composition of the population, he may 

draw a large simple random sample from the payroll. For this preliminary sample, the 

researcher- may obtain the information that he needs to be able to draw a representative 

sample. He may then devise a sampling technique for drawing a second sample and 

interview only those employees included in the second sample. 

 

Even though the purpose of the research cited in the preceding para was to obtains views 

of Federal Government employees on a certain proposal, part of the resources were 

devoted to the preliminary survey which was apparently not devoted to obtain the data 

required. This means that the size of the sample for ol1ecting the main data must be 

decreased. The technique is profitable only if the gain in precision is more than offsets of 

reduction in the size of the main sample. 
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Double sampling, sometimes called sequential sampling, may also be used in a different 

type of situation. Sometimes a researcher is interested in investigating a large number of 

characteristics of a population. Collecting data on all characteristics from a large 

representative sample would be too costly and time-consuming. Hence he collects some 

broad and general data from a large representative sample and then draws a sample from 

the first sample for a more detailed investigation. 

 

An investigator, making a detailed evaluation of the impact of training imparted to about 

5000 project managers around the counti5', draws a simple random sample of 125. He 

administers a written test to see how well the project managers have learnt the theory. He 

then draws a small sample of 25 from within these 125 project managers to carry out an 

evaluation of the extent to which the managers were actually applying the concepts in 

their day to day work. He accordingly visits the project office and site of these 25 

managers and with the help of a detailed check-list collects the required data. It is 

obvious that carrying out the entire evaluative study with the sample of 125 would have 

been very expensive and time-consuming. 

 

6.3.4 Cluster Sampling 
In a large number of surveys, a sampling unit consists of a group or duster of smaller 

units or elements. There are two main reasons for the widespread application of cluster 

sampling. At times no reliable list of the elements in the population is available and it 

would be very expensive to construct such a list. With the help of maps, the entire 

geographic region may be divided into blocks and a random sample of blocks may be 

drawn for the purpose of the survey. All elements (individuals, houses, factories, schools, 

farms, hospitals, etc., as the case may be) included in the sampled blocks from the sample 

for the survey/research. 

 

Even when a complete list of all elements is available, cost considerations may point to 

the choice of a larger cluster of units. For a given size of sample, a small unit usually 

gives more precise results than a large unit. For example, a simple random sample of 600 

students passing the S.S.C. examination in the country in a year cover the population 

more evenly than 30 randomly selected students passing the said examination from 20 

randomly selected centres. But greater field costs are incurred in locating 600 students 

around the country and reaching them than in locating 20 centres and visiting 30 students 

at each of these centres. 
 

 

6.4    ESTIMATING SAMPLE SIZE 
 

In planning a research study, a stage is always reached at which a decision must be made 

about the size of the sample. This decision is important because too large a sample 

implies wastages and too small a sample, diminishes the utility of the results. Often we 

do not possess enough information to be sure that our choice of sample size is the best 

one. However, sampling theory (to be discussed in Block three) provides a framework 

within which to think intelligently about the problem. 
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Before computing the sample size, the researcher must make two decisions. Firstly, he 

must decide about the degree of precision desired in the research. This means that he 

should decide as to how close the estimates made from the sample should be to the 

population parameter. The degree of precision required varies from study to study. For 

example, if the incidence of child abuse by teachers was being studied, a higher degree of 

precision would be required than if the incidence of student late coming was being 

studied. Or again, a higher degree of precision would be required if the percentage of 

sugar in a beverage claiming to be sugar-free was being estimated than if the incidence of 

cheating in the EPM final examinations was under investigation. So it must be decided 

whether the error should be no more than 0.05 (five percentage points), or 0.04 or 0.03 or 

something else. 

 

The second decision that must be made in concerning the probability that the specified 

amount of error will not be exceeded, it need to be emphasized that with any sample size it 

is possible to have an odd sample so that the estimate made from it may have more than the 

specified error (refer to the sampling theory in Block III three). It is therefore necessary that 

acceptable probability, that the specified error may be exceeded, is specified. 

 

Having made these two decisions, the researcher can, with the help of statistical 

technique of sampling theory, determine the appropriate sample size so that the 

probability, that the information gained would not deviate more than the specified 

amount of error, is not higher than indicated. The actual statistical technique and the, 

computational method shall be dealt with in Block III. 

 

 

SUMMARY 

 

The main purpose of sampling is to facilitate the conduct of a research in situations where 

it may not be feasible to obtain information regarding certain characteristics from each 

and every member of a population. An investigator may work with a sample and later 

generalize his findings to the population from which the sample is taken. But he can 

make such generalizations only when the sample is like the population in all possible 

ways. In other words, he may put the questions to himself: 

a. Is the sample representative of the population? 

b. Is the sample adequate? 

 

The answer to the first question involves a consideration of the nature of the population. 

That is, the sample must comprise members from all strata/sections of the population to 

ensure its representativeness. 

 

Selection of members/units that are a evidently at hand, such a staking the first twenty 

names from a list of the headmasters or forming a group of principals from the total 

number of principals in an area on one's own preferences, may introduce a bias in the 
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sampling process that will affect its representative character. Generalizations based on the 

findings with such a sample cannot be validly extended to the population from which the 

sample is drawn as ordinary methods of statistical inference are not validly applicable to 

such samples. 

 

Some of the weaknesses of research may be attributed to the drawing of random sampling 

inferences from non-random samples. Unless appropriate and more complex 

experimental designs are used to nullify uncontrolled factors, the research conducted on 

the basis of these available samples cannot be considered sound. You should, therefore, 

avoid the use of available samples and should try to apply such techniques of sampling 

for Your research studies that the sample is truly representative of the population 

characteristics with the result that the conclusions drawn on the basis of the sample are 

approximately accurate about the total population with insignificant margin for the error 

in the conclusions of the study. 

 

The answer to the second question implies consideration of homogeneity and 

heterogeneity of the population. A small size of the sample may suffice, if the population 

is homogeneous, while a large sample size may be necessary when the population is 

relatively heterogeneous. In other words, size of the sample must increase in proportion 

to the corresponding increase in heterogeneity of the population. The absolute size of the 

population is also a factor determining the size of the sample. The larger the population, 

the greater should be the sample size. For example, a sample of five principals in an 

attitude test from a population of one hundred principals in a province will not constitute 

an adequate sample. 
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SELF-ASSESSMENT QUESTIONS 
 

S.A.Q. No. 2 

I True-false Questions 

 (Instruction: Encircle T if the statement is true and F if it is false.) 

1. The students of High School No. 1 of a city X constitute 

  a group which may be called a population. T F 

 
2. The students of High School No. 2 of a city X constitute a  

  group, which may be called a sample. T  F 

 
3. Adequacy of a sample refers to the size of the samples. T F 
 

4. If a sample is representative, it has to be adequate. T  F 
 

5. If the members of a population, are akin to one another, 

  the population is heterogeneous. T F 

 

 6. In a homogeneous population members have diverse  

  characteristics. T F 

 

7. A random sample must be representative of the 

  population from which it is drawn. T F 

 

 8. Stratified sampling refers to sample made up of samples 

  drawn from different sections of a population. T F 

 

II Sampling Problems 

Items No. 1 to 7 are statements, related to one of the following sampling designs: 

a. Random sampling 

b. Stratified sampling 

c. Double sampling 

d. Cluster sampling 

 

Indicate against each statement the sampling design related to it. 

1. Out of a class of hundred students, having 30 science students, 20 arts students, 20 

home economic students, 10 commerce students and 20 agriculture students, a 

sample of twenty students is selected: 

2. Out of a class of hundred, students, a group of twelve is selected by the teacher in 

such a way that every student stands equal chance of selection___________. 

 



102 

 

3. In a study of certain characteristics of secondary schoolteachers, the investigator 

selected some secondary schools randomly for the collection of relevant data_____. 

4. A sample of hundred cases was drawn from a population of one thousand. A 

second sample of 25 was drawn from the first sample of one hundred to study in 

more depth some of the related aspects of the phenomena under research _______. 

5. In an electric bulb manufacturing factory any five out of every hundred bulbs are 

rechecked __________. 

6. In an electric bulb manufacturing factory, any five out of total bulbs are checked_____. 

7. A farmer has four grades of apples with 20%, 40%, 30% and 10% in each grade 

respectively. He selects 400 for sale ensuring that the sample contains 80 apples of 

grade A, 160 of grade B, 120 of grade C and 40 of grade D _________. 

 

Follow-up Activities 

The following activities by the students may help clarify the concepts of population, 

samples and sampling designs. 

1. Choosing populations and defining them by identifying their characteristics. 

2. Using tables of random numbers to select samples of different sizes from defined 

populations of different sites. 

3. Using different strategies of sampling to draw samples from given populations. 

4. Discovering and testing new approaches to drawing representative and adequate 

samples from a population. 

 
CONCLUSION 

 
Utilization of samples has made the task of an investigator much easier and rewarding. 

But he has to guard against misuse of sampling procedures and the biases that may enter 

into his investigation. He has to keep in mind the following steps in drawing samples 

from population: 

1. The population must be clearly defined in terms o the characteristics it possesses. 

2. The sample drawn should be representative of the population. 

3. The size of the sample should be adequate with reference to size and homogeneity 

of the population. 

4. Any sampling design may be used to form sample depending upon the nature of the 

population and the purpose of the study. 
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KEY TO SELF-ASSESSMENT QUESTION’s (SAQ’s) 

S.A.Q No. 1 

– MFS 

– MFD 

– MF Gm 

– MSD 

– MS Gm 

– MD Gm 

– FSD 

– FS Gm 

– FD Gm 

– SD Gm 

 

S.A.Q No. 2 

 

I 1 T 2. T 3. T 4. F 5. F 

 6. F 7. F 8. T 

 

II 1. B 2. A 3. D 4. C 5. C 

 6. a 7. b 
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INTRODUCTION 

 

A researcher requires many tools and techniques for gathering data. Anything that helps 

in the collection of information for any research study may be called a 

research instrument or a research instrument. Tools vary in their complexity, design, 

administration and interpretation. Every tool may be suitable for collection of certain 

types of information. Researcher has to select a tool which will provide the data for 

testing his research hypothesis. Sometimes researcher has to develop his own tool or has 

to modify existing too when the existing tools don’t suit to the research objectives. 

 

It is necessary in every research work to collect accurate data or material which is untouched 

or unknown. It may be obtained from different sources, indirect or direct. Systematic 

procedure should be used for the collection of essential data. Relevant data should be 

collected in adequate quality and quantity. It should be valid, reliable and sufficient. 

 

Various instruments, appliances, apparatus and devices can be used for checking unknown 

and new data which is required for study of a problem. For every type of the research we 

need different instruments to explore new fields or for gathering new facts. The instruments 

which are employed as source for collection of data are called research tools. 

 

The selection of suitable tools or instruments is very important for a successful research. 

Different types of research tools are suitable for collection of various types of information’s 

for different purposes. The researcher may use one or more of the tools in combination for 

his purpose. Research students must be familiarize with different kinds of tools, their 

nature, merits and demerits. They should be aware of tool construction and their effective 

use. The systematic procedure by which a complex task is accomplished is called 

technique. A technique is a practical method, art or a skill applied for a specific task. 

Therefore, every researcher should be aware of both the techniques and tools of research. 

 

In this unit we will about concepts of research tools, and their uses in the collection of data. 

 

OBJECTIVES 
 

After studying this unit students will be able to: 

1. Describe different kinds of tools for collection of data. 

2. Describe purpose, concept, and uses of different tools in research. 

3. Illustrate kinds, purpose and characteristics of a good test. 

4. Identify types, characteristics and techniques of a questionnaire and an interview. 

5. Discuss the purpose, use and characteristics of rating scales, checklist and 

observation. 
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7.1    TYPES OF RESEARCH INSTRUMENTS 

 

Various tools used for collection of data are: 

1. Tests 

2. Questionnaires 

3. Interview 

4. Rating Scales  

5. Checklist 

6. Observation 

 

7.1.1 Tests 
There is no clear cut definition of the test. Any standardized process for the measurement 

of intelligence sensitivity, memory, aptitude, performance, personality, skills, knowledge 

or abilities is called test. Social scientists use different kinds of tests in accordance with 

the nature of the situation. In education following prominent kinds of tests are used. 

 

7.1.2 Kinds of Tests 
Usually tests are developed to measure several characteristics such as:  

i. learning ability 

ii. aptitude  

iii. learning achievement  

iv. interest 

v. personality 

 

Therefore, the tests to measure the characteristics or abilities are named as the purpose 

they serve.  

 

i. Tests of Learning 

Tests for learning ability are designed to predict about the performance of an individual 

in a certain situation by using intellectual ability. Sometimes these tests are referred as 

intelligence tests, academic aptitude tests, mental ability tests, or scholastic aptitude tests. 

These kinds of tests consist of standardized sets of questions or tasks. It empowers a 

student to exhibit his skills learned during life of an individual both inside and outside of 

school. Tests of learning abilities don’t measure that how "bright" a student is. The term 

of mental ability and intelligence describes the ability of an individual for the solution of 

different problems generally involved in work of school. It doesn’t reflect the ability of a 

person in all walks of life. 

 

ii. Achievement Tests 

These tests try to measure the learning of an individual has about particular subject, 

rather than general ability of learning. Achievement tests are used by educational 

institutions use more than the any other kind of tests. Most of the teachers depend on 

these tests for rating the progress of a student. Special kind of achievement tests is used 

for licensing people for such professions as law, accounting, and medicine. Most of the 
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teachers develop achievement tests which closely relate to their own teaching 

methodology. Standardized achievement tests are also used by many teachers. Some 

schools require from students to clear standardized achievement tests, along with their 

scholastic tests of ability for admission and placement. 

 

Achievement tests are of two types: criterion-referenced and norm-referenced. In 

criterion-referenced tests, the performance of every individual is compared with the 

predetermined criterion or standard. In norm-referenced tests, the performance of every 

person is compared with other persons who participated in the test. A student who 

incorrectly answers some of the questions still will be ranked highly if almost all other 

students have answered most of the questions incorrectly. But  

 

iii. Aptitude Tests 

A mean by which the relative knowledge of an individual is obtained in terms of his general 

knowledge and intelligence is called an aptitude test. The objective of aptitude tests is to 

measure profile of a candidate. These tests help to measure one’s knowledge and identifies 

good candidates. Aptitude tests measure the ability for creativity along with intelligence. It 

always proves the intelligence along with fastness of a person’s performance. 

 

iv. Interest Tests 

People differ in their dislikes, likes, and interests. Interests are the significant element of 

personality patterns of individuals. They play very important role in their professional 

and educational careers. The instruments used for the description and measurement of 

interests of different individuals are known as interest blanks or interest inventories. 

These are self-reported instruments by which individuals note down their own dislikes 

and likes. They are in the form of standardized interviews by which a person gives 

introspective report for his feelings about specific situation and phenomena that is 

interpreted then in terms of their interests. 

 

v. Personality Tests 

Personality tests try to measure scientifically the personal traits of an individual. Some of 

the standardized personality tests are consisted of lists of different personal questions 

demanding yes or no answers. Their answers may be analyzed for different 

characteristics. Second type of personality tests is the projective tests which require from 

an individual to tell about the meaning of certain images to them. Psychologists use 

different personality tests for gaining clues for the further study of a person. These tests 

are not regarded them as conclusive evidences about the personality of an individual.  

 

vi. Standardized Tests 

Most of the printed tests that taken by students and researchers are standardized. A test is 

standardized when it has been used for multiple times and is revised, until consistent 

results are obtained and average level of the performance has been established. The 

results of the scores of an individual’s performance one may also be compared with the 

performance of many other people who participated in same test. Most of the teachers use 

self-made tests which are non-standardized.  
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7.1.3 Main Characteristics of a Good Test 
A good test must have following characteristics. 

 

i. Validity 

The most important characteristic for a good test is its validity. The test should really 

measure accurately for which it has been developed. 

 

ii. Reliability 

Reliability is necessary for a good. It means that a test must yield similar results even it is 

administered by different testers. Reliability is checked by the comparison of different 

sets of scores in different forms of a test that are given to the same person at different 

times. Reliability of a test is of much importance because these tests give information 

about the progress and achievement of students. 

  

iii. Practicality 

Practicality of a test refers to ease of the administration and proper scoring of a test. 

 

iv. Scorability 

The test must be easy in scoring, instructions for scoring should be clear, answer key and 

the answer sheet should be provided. 

 

v. Simplicity 

A test is considered as a simple test if its understanding of instruction is easy and simple. 

 

vi. Comprehensiveness 

A test is called a comprehensive if all parts of a particular subject are encompassed in a 

study.  

 

vii. Objectivity 

Objectivity refers to the agreement of any two or more than two raters or of test 

administrators concerning with the score of a student which are not affected by emotions 

or personal prejudices. Lack of objectivity in attest reduces its test validity along with 

affecting its validity. 

 

viii. Administrability 

The test must be directed equally to all the students so that scores obtained from test may 

not vary from each other due to the factors other than the differences of students’ 

skillsand knowledge. Clear instructions for students and for test checker should be 

provided. 

 

Activity: 
Prepare a manual for the development, administration and scoring of a sixth grade 

general science achievement test.  
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7.2   QUESTIONNAIRES 

 

Questionnaire is a list of the questions that are related to a single topic. We may define it 

as;  

 

A systematic compilation of the questions which are submitted to the sample of the 

population from which the information is required is called a questionnaire. Barr, Davis 

& Johnson  

 

Generally, questionnaires refer to the device for gaining answers to questions by the use 

if a form which is filled by a respondent. J. Goode & K. Hall  

 

Questionnaires are usually most used as well as most abused form of data gathering tools. 

These are easy in preparation and in administration. It is a device for securing answers to 

questions by using a form which the respondent will fill by himself. Systematic 

compilation of questions is called a questionnaire that is used as an important source for 

gathering data from a widely scattered. 

 

It is an important instrument being used to gather information from widely scattered 

samples. Usually it is used when there is no possibilities personally see all of the 

respondents. 

 

7.2.1 Types of Questionnaires 
Questionnaires may be of different types on basis of their preparation. They may be like: 

 

a) Structured and Non Structured Questionnaires: 

The structured questionnaires contain certain, definite, and directed questions while non-

structured questionnaires are used during interview. They may consist some partially 

completed question statements. 

 

b) Closed and Open Questionnaire: 

The questions that call for the short checked responses may be known as closed or 

restricted type of questions. For Example, the respondents are provided for marking yes 

or no, checking the item from the list of the responses or making a short response. In 

closed questions respondents are free to answer their questions while in open questions 

respondents are free to express their views. Questionnaires may include both open and 

close type of questions. The questionnaire is selected on the requirements of the 

researcher. 

 

c) Fact and Opinion: 

In the case of questionnaire related with the facts, the respondent is required to give 

information related to facts without the reference of his own opinion or any attitude 

towards them. But in the case of opinion questionnaires the respondents gives 

information by using their own opinion. 
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7.2.2 Characteristics for a Good Questionnaire 
1. It should deal with important or significant topics.  

2. The significance of questionnaire is stated on it or on the covering letter of the 

questionnaire.  

3. It is aimed only on the data that cannot be gained from other resources such as 

books, records and reports. 

4. It should be short but long enough to acquire essential data.  

5. It must be attractive in physical appearance, neatly arranged and properly 

duplicated or printed.  

6. Directions should be clear and complete.  

7. The questions should be objective, there should be no hints, clues, or suggestions.  

8. Questions must be represented in proper order of arrangement.  

9. Double, adverbs negatives descriptive and adjectives should be avoided.  

10. There should be no double questions on a single topic. 

11. Alternatives should be adequate in number.  

12. It must be easy to summarize, tabulate and interpret.  

 

7.2.3 Advantages of Questionnaire Method 
1. It is very economical.  

2. It is time saving process.  

3. It covers the wide area of research.  

4. It is suitable for specific type of responses.  

5. It is reliable in specific cases.  

6. It is comparatively simple way of gathering data.  

7. It is useful for gathering data from a scattered sample. 

8. Is easy to test validity and reliability of obtained data from questionnaire. 

 

7.2.4 Disadvantages of Questionnaire Method 
1. Limited responses can be get through questionnaire.  

2. There is lack of the personal contact.  

3. There is greater possibility for wrong answers.  

4. There are more chances of receiving incomplete responses.  

5. Sometimes the responses may be illegible.  

6. It may be u in insufficient for many problems.  

7. It may be costly when it is lengthy. 

8. Some items there may be chance of misunderstanding. 

9. Sample is limited to only literate persons. 

 

7.2.5  Techniques for the Development of Questionnaire 
 Researcher should study literature about the available questionnaires and should 

seek help from experts. 

 Open ended questions are preferable since closed questions reflect the respondent’s 

attitudes and feelings expressed researcher’s own words. 
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 Additional information can be obtained by leaving space for the respondent’s own 

idea. 

 Every item of a questionnaire must be related to topic of the study. 

 

7.2.6 Criteria of a Good Questionnaire 
1. Clarity of the language  

 The questionnaire should be constructed by the observation of grammatically accurate 

sentences which are correctly spelled with coherence of sentence construction. 

 

2. Clarity of objectives 

 Questionnaire must be developed according to the objectives of the study 

 Correct Grammar must be used with correct spelling with proper construction 

 An item must have only one answer 

 

3.  Correspondence 

 Questionnaire must be according to understanding level of respondents to generate 

needed responses. 

 

Activity: 
Prepare a questionnaire for measuring parental attitude towards girl child education in 

Pakistan. 
Or 
Develop a questionnaire on impact of internet on secondary school students. 
 

 

7.3  INTERVIEW 

 

The two-way method by which information and ideas are exchanged.  

 

“It is basically a process for social interaction.” W. J. Goode & P.K. Hatt  

 

It constitutes social situations between the two individuals. 

 

In the interview a positive rapport is generated between the interviewee and interviewer. 

Physical distance as well as cultural and social barrier is removed so that mutual flow of 

ideas may take place. In the interview formalities are abolished for delivering the 

emotional, subconscious and intellectual stirrings of interviewee.  

 

7.3.1 Characteristics of Interviews 
1. The interviewer may probe in casual factors and determine attitudes to discover 

origin of the problem.  

2. It is appropriate for dealing with illiterate person and young children.  

3. Cross questioning can be possible through it.  
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4. It helps in investigation of the concerned person’ impression.  

5. Delicate, intimate and confidential topics can be dealt through it.  

6. This method is flexible.  

7. Sincerity, truthfulness, insight and frankness of interviewee may be judged through 

the cross questioning.  

8. Interviewee cannot modify their earlier answers.  

9. It is useful in survey historical, case studies experimental and clinical studies.  

 

7.3.2 Benefits of Interviews 
1. It is source of direct research.  

2. Deep research  

3. Knowledge of past and future.  

4. Knowledge of special features.  

5. Mutual encouragement is possible.  

6. Supra-observation is possible.  

7. Knowledge of historical and emotional causes.  

8. Examination of known data.  

 

7.3.3 Demerits of Interviews 
1. It may provide misguiding information.  

2. Personal prejudices of interviewee can affect the information.  

3. Result can be influenced due to difference in mental outlook of the interviewee and 

the interviewer.  

4. It may be incomplete and one sided research.  

 
7.3.4 Types of Interviews 
Interviews may vary in nature, purpose, and scope. They can be conducted for 

therapeutic, guidance, or purposes. Interview may be limited to one person or may be 

extended to many people. Several types of the interview are defined below research. 

 

i. Structured Interviews: 

Structured interviews involve firm control on format of the questions and their answers. It 

may be a questionnaire that is conducted with face to face interaction with the 

respondent. The researcher usually has the predetermined list for interview questions. 

Every respondent has to face some identical questions. The choice for alternative answers 

is limited to the predetermined list. This form of interview is formal and rigidly 

standardized. Often structured interviews are related with the social surveys in which 

researchers try to gather a large number of data that is derived from a wide range of 

respondents. 

 

ii. Semi-Structured Interviews: 

In the semi-structures interviews, interviewers also have clear list of questions and issues 

to be addressed. There is flexibility in the arrangement of the topics. The interviewee is 

provided a chance for the development of his ideas and opportunity to speak widely on 
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issues which are raised by researchers. The answers usually are open-ended with more 

emphasis on interviewee that elaborate point of interest. 

 

iii. Unstructured Interviews: 

In the case of unstructured interviews, the focus is on thoughts of interviewee. Researcher 

plays an un-disturbing role as much as possible. The researcher only introduces the theme 

or the topic and after that lets interviewee to develop their own ideas and thoughts. 

Permitting the interviewees for speaking out their own minds is a prop their ways of 

discovering the things about important and complex issues. It gives them opportunity to 

investigate in depth. 

 

iv. Single Interviews: 

This is the form of un-structured structured or semi interview. This type of interview is 

simple to arrange. It helps researcher in the search of specific ideas with the specific 

people. The control of situation is easy for the interviewer. 

 

i. Group Interviews: 

More people are involved. Usually five to six people are involved this form of interview. 

‘Group’ is important as vast information and different points of views can be obtained. 

Some members can dominate in the talk. Disadvantage of this method is that all types of 

have to be accepted. 

 

ii. Focus Group Interviews: 

It is a very popular form of the interview techniques. It involves small number of people 

that may be from six to nine. This type is helpful for noncontroversial and non-sensitive 

topics. The respondents in the interview are allowed to express their views completely. 

Collective views are given importance rather than the aggregated views.  

 

7.3.5 Requirements of a Good Interview 
A good interview for research requires: 

 Proper and careful preparation 

 Skillful implementation 

  Proper interpretation and implementation 
 

Activity: 
Develop a structured interview for investigating job satisfaction of school administrators.  
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7.4  OBSERVATION 

 

Observation is commonly used in the evaluation research. It is commonly used in the 

evaluation of cognitive as well as non-cognitive perspectives of an individual. It is used 

in the evaluation of performance, attitudes, interests, and values. Observation is a useful 

technique for the evaluation of children’s behaviors. It is a technique of the evaluation for 

observation of a natural situation. Behavior and social institutional problems are 

evaluated by observation. 

 

C. Y. Younge  
Observation is considered as a direct mean for the study of people who are interested in 

their overt behaviors. It is comparatively a natural way for gathering data. Formality 

artificiality and of interview a questionnaires is replaced by informality and reality in 

observation. Data gained through observation is more true and real than the data which is 

collected through any other methods. Observation also plays an important part in the 

survey procedure.  

 

7.4.1 Characteristics of Observation Schedule 
Observation must have following characteristics;  

1. It should follow a formulated purpose of research.  

2. It must be planned systematically.  

3. It should be recorded systematically  

4. It must checks and controls reliability, validity and precision.  

5. It is a direct technique for the study of an object, a problem or an event.  

6. It should be based on audio –visual scene.  

7. It must employ researcher’s own experiences.  

8. It should establish cause and effect relationship.  

9. It is should be objective technique for the collection of data.  

10. It may be both subjective and objective evaluation technique.  

11. It may be informal as well as formal technique.  

12. It should be qualitative as well as quantitative technique for the collection of data.  

 

7.4.2 Types of Observation 
1. Participant & nonparticipant observation 

2. Structured & unstructured observation 

3. Controlled & uncontrolled observation 

 

7.4.3 Advantages of the Observation 
1. It is a reliable and the valid technique for the collection of information and data.  

 First hand data is gathered through this method.  

2. Record of the observation can also available immediately.  

3. It is a simple, comprehensive and broad method.  

4. It is the oldest technique for collection of data and direct information.  

5. Large quantity of data is produced with relation of the case. 
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6. Inexpensive method. 

7. All the subjects’ responses. 

8. The observation can be begun or stopped at any time. 

9. Observation can be recorded eliminating the bias due to recall. 

 

7.4.4 Limitations of Observation 
1. It has limited scope because all events can’t be directly observed.  

2. It is a time consuming process.  

3. Subject of the observation becomes conscious due to the presence of observer.  

4. Covert behavior can’t be observed.  

5. Observer must be experienced and trained  

6. Accurate prediction is not possible for a situation.  

7. Observed events may be a subject of biases.  

 

Activity Develop a students’ classroom behavior observation scale on the following 

format. Then observe a classroom for 30 minutes exactly.  

 
 

 
7.5    RATING SCALES 

 

Typically rating scale consist of the set of characteristics and qualities that are to be 

judged and certain type of scale for the indication of the degree of presence of each 

attribute is present. “Rating is an essence and direct observation.” Ruth Strong  

 

Usually scales are used for the expression of opinions. Rating techniques are the devices 

to quantify the judgments. Rating scale is very useful for the assessment of quality with 

the objectivity. For example: How good was the performance? 

 

Excellent Very good       Good     Average Below average          Poor      Very poor 
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Like any other research tools, it must be constructed according to the objectives that are 

to be measured. The rating is merely the reporting device for the value in the appraising 

of learning and the development of students that largely depends on care in its 

preparation and appropriateness of its used. 

 

7.5.1 Purpose of the Rating Scale 
Rating scales can be utilized for measurement of the following: 

i. Teacher Performance and Effectiveness 

ii. Emotional intelligence, personality, anxiety and stress etc. 

iii. Appraisal of school including courses, programs and practices. 

 

7.5.2 Construction of the Rating Scale 
A rating scale should include three factors such as: 

i. The phenomena or subjects to be rated. 

ii. The continuum for rating and 

iii. Judges for the rating. 

 

7.5.3 Types of the Rating Scales 
Rating scale is the most used instrument for appraisals. Types of rating scales may be as 

following: 

 

i. Numerical Rating Scales: 

It is one of the simplest types of the rating scale in which rater checks a number for the 

indication of degree the presence of a characteristics. Usually, every series of the number 

is given verbal description which remains constant. Sometimes it is indicated that largest 

number is high, and one is low, and other numbers indicate intermediate values. 

Numerical rating scale can be useful for the rating and classification. However, numbers 

are defined vaguely, therefore the use and interpretation of scale is varied. 

 

Example 

To what extent does the student participate in group discussion?    1     2     3     4     5 

 

ii. Graphic Rating Scale: 

In this form of rating scale is each characteristic follows a horizontal line. The line is 

placed for a check of rating. A set of the categories identifies the specific position on the 

line, but rater is freely checks between the points.  

 

Example: To what extent does the student participate in group discussion? 

 

 
  Never      Seldom        Occasionally    Frequently            Always 
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iii. Likert Scale: 

Likert scale is mostly applied as a technique for the scaling of attitude in educational 

research. A series of the items or a set of the statements is devised for the expression of 

different attitudes, from extremely negative to extremely positive. Statements are 

developed for the reflection of favorable or unfavorable attitude of an object. Each 

statement has an agreement scale for respondent to show their agreement or disagreement 

with every statement. 

 

Usually, Likert scale has 5 categories such as strongly like, like, neutral, dislike, strongly 

dislike. Likert-scale questions are used when researcher try to determine respondents’ 

attitudes or feelings about something.  

 

Examples: 
 

Statements 
Strongly 

Agree 
Agree Undecided Disagree 

Strongly 

Disagree 
It was hard for me to 

concentrate. 
5 4 3 2 1 

I take a positive attitude 

towards myself. 
5 4 3 2 1 

  

7.5.4 Use of Rating Scale 
Rating scales can be used for checking the validity of different objective instruments such 

as inventories for personality. There are some advantages of its use that are as following: 

 Useful in the writing of reports for parents 

 Helpful in the admission process for colleges 

 Helpful in diagnosing student needs 

 Making recommendations for employers. 

 Helpful in the understanding of the child 

 Stimulating effect for the individuals to be rated. 

 

7.5.5 Limitations of Rating Scale 
The rating scales have some errors and certain limitations that are as following: 

 

1. The Generosity Error of Rating: 

Usually the raters do not like to give low rating to their own people. Sometimes raters 

involve their own biasness and prejudices in rating it is called the generosity error. 

 

2. The Errors of Central Tendency: 

Some observers want to keep their subjects in a safe position so they rate them near 

midpoint of a scale. The average rating by the rater is called error of central tendency. 

 

3. Stringency Error: 

Stringency error is the opposite side of generosity of error in which rater have the 

tendency of low rating for all the individuals. 
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4. The Hallo Error: 

When the rater rates an individual on the base of other influences it is called hallo error. 

 

5. The Logical Error: 

It is the difficulty to convey rater about the quality of desired objectives for rating. 

 

Activity: 
Develop a Likert scale measuring attitude towards teacher empowerment.  

 

7.6    CHECKLIST 
 

A checklist is comprised of a list of the items to be checked, or to be marked as yes or no. 

It helps in ensuring the completeness for implementing a task. A common example of 

checklist is ‘to do list’.  

 

7.6.1 Purpose of the Checklist 
The main purpose of checklist is to draw attention to different aspects of the object or a 

situation, to ensure whether no important thing is overlooked. For Example, if you are 

going out for a week than you have to make a list of the things that you need to take along 

you. It is very important instrument for gathering the facts about educational surveys. 

 

7.6.2 Uses of the Checklist 
Checklists are used for various purposes. It is very useful in our daily life, it may also be 

useful in the field of education in many ways which are as following  

 For assistance in educational surveys. 

 For recording the behavior in the observational studies. 

 To be used in appraisal of the educational infrastructure. 

 For rating the personality. 

 To know about the interest of subjects.  

 

7.6.3 Merits of the Checklist 

 Students can evaluate their personal behavior with the use of checklist. 

 Simple and easy to be used and develop. 

 Unwanted and wanted behaviors can be involved. 

 Personal and Social development can be measured. 

 

7.6.4 Limitations of Checklist 

 Only the absence or presence of an ability can be measured. 

 Only Yes or no kind of judgment can be given. 

 “How much” cannot be measured through checklist. 
 

Activity: 
Prepare a checklist for teacher job description.   Or 
Prepare a checklist for classroom management procedure checklist. 
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7.7    CRITERION FOR SELECTION OF 

APPROPRIATE INSTRUMENT 

 

Collection of data is required for all types of researches. All the studies targeted either to 
test some hypotheses or search answers for certain questions. For every purpose some 
sort of instrument is used. Therefore, selection of a suitable instrument is very important 
in any research. Selection of a poor instrument is a source of error in any research. For 
the selection of a suitable instrument the following things should be considered. 
 
Key factors to consider are: 
(i)  Complexity &Length of the instrument should be suitable for the participants 
(ii)  Instrument should match to the objectives of the research 
(iii) Instrument should be valid and reliable. 
(vi) Ethical and educational issues should be addressed 
 

7.8  PILOT STUDY 

 

Pilot study is very important part of a research process. It is a first step for conduction of 

a larger study. The term of pilot study is used in two different meanings in the research of 

social science. It can be referred as feasibility study which is "small scale version, or a 

trial for the preparation for a major study. However, the pilot study may also be a pre-

testing of a certain research instrument. The advantage of a pilot study is that it may 

provide the advance warning of research failure. 

 

7.8.1 Reasons for Conducting Pilot Studies  
There are many reasons for conducting a pilot study. Some of them 

 Development and testing of adequacy for research instruments  

 Assessment of the feasibility at full-scale of a study or survey  

 Development of the research protocol  

 Assessment of the realism and workability of research protocol  

 Establishment of techniques for effective sampling  

 Assessment of the success for proposed approaches of recruitment  

 Identification of logistic problems which may occur during the proposed methods  

 Estimation of variability in the outcomes  

 Help in the determination of sample size  

 Collection of preliminary data  

 Selection of required resources the planned study  

 Assessment of the proposed data analysis techniques for unfolding the potential 

problems  

 Development of research questions and the research plan  

 Training of researcher in different elements of research process 

 Convincing the funding bodies about the feasibility and worth of the study 
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Pilot studies may be based on the quantitative and qualitative methods. Large scale 

studies should employ different pilot studies before conducting the main survey. The 

following things should be considered for pilot study. 
 Pilot study should be used to improve internal validity of the instrument 
 Instrument should be administered to the pilot subjects exactly in the same way as 

it would be operated in main study  
 Feedback from the subjects should be sought for the identification of difficult and 

ambiguous questions  
 Time for the completion of the instrument should be recorded in order to decide its 

reasonability 
 Difficult and ambiguous questions should be discarded. 
 Re-scale or re-word the questions which are not answered in the expected way. 
 Revise, shorten and pilot again if possible. 
 
7.8.2 Problems of Pilot Studies 
Pilot studies can have certain limitations. There is possibility of inaccurate assumptions 
and predictions on the basis of data obtained by pilot study. A pilot study can’t guarantee 
the success of a full-scale study. Furthermore, certain problems and headaches cannot 
become clear until the larger scale study is conducted. 
 

7.9    SEARCHING FOR RESEARCH INSTRUMENTS 
 

Following ways can be used for the search of a research instruments: 

 Researcher can develop his own instrument for fulfilling specific needs. 

 Different instrument can be combined or adapted that are developed by the other 

researchers. 

 Discussion with other researchers may be useful for the selection and development 

of a tool. 

 Researcher should read the books which provide description of different 

instruments for the research. 

 Reading the professional journals can help to learn about the kind, style and the 

format of the different tools used for similar studies. 

 

 

7.10   GUIDELINES FOR THE DEVELOPMENT OF INSTRUMENT 

 
Researchers should observe the following guidelines for the development of an instrument. 

1. It should be based on certain theoretical framework of the study. 

2. The research instrument should relate with specific objectives. 

3. Research instrument should be suitable for its function. 

4. An instrument must include the items that directly relate with hypothesis. 

5. The instrument should be valid and reliable. 

6. There should be no build clues in the instrument. 

7. Research instrument should be free from bias. 
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SUMMARY 

 
The researchers need to select the proper instruments that are termed as techniques and 
tools for the collection of new and relevant data for a research study. The major tools for 
research are tests, interview, observation, questionnaire, rating scale, and checklist. All 
these tools have some merits and demerits of their use. There is a great need to develop 
these tools on the basis of certain theoretical consideration. A researcher may select adapt 
or develop a specific tool according to the need and requirements of his research study. 
Pilot study of a research tool is very important. Selected Research tool should be 
modified and revised in the light of the result. The selected tool must be valid and reliable 
because the accuracy validity and reliability of a study mainly depends on research tools 
which are used by the researcher.  

 
SELF-ASSESSMENT QUESTIONS 

 
1. What are tests in research? Explain the use of tests as a tool of research. 

2. State the characteristics of a questionnaire. 

3. What are the disadvantages of an Interview? 

4. Explain different types of interview for the purpose of research. 

5. Write short notes on: 
 (a)  Characteristics of an Interview. 
 (b)  Requisites of a good interview. 
 
6. What is rating scale? Explain the various purposes of rating scale? 

7. What are the factors to be considered during construction of rating scale? 

8. Write short notes on: 
 (a)  Closed and open questionnaire. 
 (b)  Structured and Non-Structure questionnaire. 
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INTRODUCTION 

 

Without data, analysis is impossible. Basically there are four categories of data: 

quantitative data, qualitative data, spatial data, and definitive data. Data analysis is a 

critical portion of a research project. After the collection of data, in the process of 

changing raw data into meaningful information includes data processing, data 

interpretation, and data analysis and presentation. In the process of analysis we organize 

data and divide the data into easily comprehend able parts, then ordered those portions 

and researcher presented that data in a form that answer the research questions. Different 

manipulations involves in data processing that are compulsory for preparing the data for 

analysis. The procedure of manipulated the data can be manual and also electronic. In this 

procedure editing, coding, classifying the open-ended questions, computerization and 

draw the table and diagrams are involved. 

 

In the previous unit you have learnt about the tools of research. In this unit, we will 

discuss about the procedures followed in analysis of data and its interpretations. This unit 

will provide an introduction to the important concepts used in analysis. Different 

approaches and techniques of presenting the results of this data analysis are also 

described. We will consider how to handle and analyze data and different ways of 

presenting data and the results of analysis.  

 

OBJECTIVES 

 

After studying this unit, prospective teachers will be able to: 

1. Clean, code and edit data. 

2. Present data in logical order. 

3. Apply appropriate data analysis techniques. 

4. Draw findings, conclusions and discuss results. 

 

8.1 PROCESSING OF DATA 
 

Researcher prepare an outline for the research when develop a research plan. Researcher 

collects the data, process and analyzes the data according to that outline.  In a scientific 

study this is essential and for ensuring that we have all pertinent data for making 

inspected analysis and comparisons. Processing involves editing, coding, classification 

and tabulation of collected data so that they are manageable to analysis.  

 

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

patterns of relationship that exist among data-groups. In the process of analysis, 

relationships or differences supporting or conflicting with original or new hypotheses 
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should be subjected to statistical tests of significance to determine with what validity data 

can be said to indicate any conclusions. But some people say that there is no difference 

between analysis and processing. According to their point of view analysis of data 

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

purpose of summarizing the collected data and organizing these in such a way that they 

answer the research questions. With this short introduction pertaining to the concepts of 

processing and analysis, we now move to the explanation of all the processing operations. 

 

8.1.1 Cleaning 
The data may be not complete once processed and organized, contain duplicates, or 

contain errors. The need for data cleaning will arise from problems in the way that data is 

entered and stored. Data cleaning is the procedure of intercepting and correcting these 

errors. Matching the record, de-duplication, and column partitioning are the common 

tasks. Such data problems can also be recognized by the different analytical techniques. 

For instance, with financial information, the totals for specific variables may be 

compared against separately published numbers believed to be reliable. Unusual amounts 

above or below pre-determined thresholds may also be reviewed. There are various types 

of data cleaning according to the data type. Data methods that are quantitative for 

deviation detection can be used to get rid of likely incorrectly entered data. Spellcheckers 

in the textual data can be used to less the amount of mistyped words, but it is harder to 

tell if the words themselves are correct.  

 

8.1.2 Coding 
Coding mean converting answers into numerical values or give numbers to the different 

categories of a variable to be used in data analysis so that responses can be put into a 

limited number of categories or classes. Coding is necessary for efficient analysis and 

through it the different replies may be minimized to a small number of classes which 

contain the critical information required for analysis. 

 

For example: 

There are alternative choices given in a question of educational qualifications: 

Uneducated; Below Matriculation; Matriculation; Intermediate; Graduate; Post Graduate; 

Technical Diploma; Vocational Degree. We assigned the alphabetical codes to these 

alternatives that are; A, B, C, D, E and F. Likewise, we can also assign numerical codes 

to these alternatives 1, 2, 3, 4, and 5. It is necessary for the efficient analysis.  

 

However, coding exercise is a part of the development of questionnaire yet responses to 

questions need to be coded and made final at the processing stage. This simplifies the 

transfer of data from questionnaires to the master chart. It is a two dimensional chart in 

which observations are entered on one axis (X) and details of the responses on the other 

axis (Y). If details are coded, then we can easily and quickly calculate and enter the 

details in chart or enter in computer. 

 

Now a day, codes are assigned while constructing the questionnaire before going to the 

field. Pose data collection; pre-coded items are fed to the computer for processing and 
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analysis. Post-coding is compulsory for open-ended items, however, In such cases, all 

answers to open-ended questions are placed in categories and each category is assigned a 

code. 

 

Some standard methods can be used in case of hand coding. One such standard method is 

to code with a colored pencil in the margin. The other method can be to transcribe the 

data from the questionnaire to a coding sheet. On qualitative methods or qualitative 

studies manual processing is employed, a small sample is used, or when a large number 

of open-ended questions include in questionnaire, or when accessibility to computers is 

inappropriate or difficult. However, coding can also be done in manual processing.  

Whatever method is adopted, coding errors should be are altogether eliminated or 

reduced to the minimum level.  

 

8.1.3 Editing 
A process of examining the collected raw data is editing of data (especially in surveys) to 

eliminate errors and omissions and to correct these errors when possible. As a matter of 

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

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

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

coding and tabulation. Information gathered during data collection may lack uniformity.  

 

For example: 

Data collected through questionnaire and schedules may have answers which may not be 

ticked at proper places, or some questions may be left unanswered. Sometimes 

information may be given in a form which needs reconstruction in a category designed 

for analysis, e.g., converting daily/monthly income in annual income and so on. The 

researcher has to take a decision as to how to edit it. 

 

Editing also needs that data are relevant and appropriate and errors are modified. 

Occasionally, the investigator makes a mistake and records an impossible answer. “How 

much red chilies do you use in a month” The answer is written as “4 kilos”. Can a family 

of three members use four kilo chilies in a month? The correct answer could be “0.4 

kilo”. 

 

Care should be taken in editing (re-arranging) answers to open-ended questions. 

Example: Sometimes “don’t know” answer is edited as “no response”. This is wrong. 

“Don’t know” means that the respondent is not sure and is in a double mind about his 

reaction or considers the questions personal and does not want to answer it. “No 

response” means that the respondent is not familiar with the situation/object/event/ 

individual about which he is asked. 

 

The editing of data can be done at two stages:  

i. Field editing  

ii. Post-field editing 
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The field editing is a review of reporting by the investigator for completing what has 

been written in an abbreviated form during interviewing the respondent. This type of 

editing is necessary in view of the fact that individual writing styles often can be difficult 

for others to decipher. This sort of editing should be done as soon as after the interview, 

preferably on the very day or on the next day. While doing field editing, the investigator 

must restrain himself and must not correct errors of omission by simply guessing what 

the informant would have said if the question had been asked.  

 

The post-field editing is carried out when field survey is completed and all the forms of 

schedule have been collected together. This type of editing requires review of all forms 

thoroughly. In case of inappropriate on missing replies, the editor can sometimes 

determine the proper answer by reviewing the other information in the schedule. At 

times, the respondent can be contacted for clarification. The editor must strike out the 

answer if the same is inappropriate and he has no basis for determining the correct 

answer or the response. In such a case an editing entry of ‘no answer’ is called for. All 

the wrong replies, which are quite obvious, must be dropped from the final results, 

especially in the context of email surveys. 

 

Editors must keep in view several points while performing their work. 

i. They should be familiar with instructions given to the interviewers and coders as 

well as with the editing instructions supplied to them for the purpose.  

ii. While crossing out an original entry for one reason or another, they should just 

draw a single line on it so that the same may remain legible.  

iii. They must make entries (if any) on the form in some distinctive color and too in a 

standardized form.  

iv. They should initial all answers which they change or supply.  

v. Editors’ initials and the date of editing should be placed on each completed form or 

schedule.  

 

Activity: 
Select a tool from any thesis. How would you code data for data entry? 

 

 

8.2 PRESENTATION OF DATA 
 

We can present the data in tabular, statistical or cartographic form. When we present data 

in tabular form, data related to different variables should be classified and compared. 

There are different statistical techniques are convenient to get accurate and faultless 

results. Since techniques have a large range coupled with the limitations of their own, 

selection of appropriate technique needs to be made for the purpose. There are several 

types of cartographic presentations like charts, construction of graphs, maps and 

diagrams. We convert the data into cartographic system which is used for visual 

presentation.  
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There are some general directions for presenting data:  

a. The presentation should be as simple as possible. 

b. The presentation should be self-explanatory. 

c. The title should be clear, and concise indicating what?, when?, and where? the data 

were obtained.  

d. Codes, legends and labels should be clear and to the point, following standard 

formats if possible.  

e. Use the footnotes for advice to explain essential. 

 

(i)  Tabular Presentation:  

Tables can be used for presenting categorical or qualitative. Tables can also be used to 

summarize quantitative data. Tables summarize the data in its micro form. It is helpful in 

the analysis of relationship, trends and other features of the given data. We use simple 

tables to answer question related to one characteristic of the data, whereas to present 

different interrelated characteristics complex tables are used. The results of complex 

tabulation in two way or three way tables which give knowledge about two or three inter-

related characteristic of data.  

 

 
Downloaded from 

https://www.google.com.pk/search?q=Tabular+Presentation+of+data+image&espv=2

&biw=1280&bih=923&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwj15rDZ

zcLJAhVG0mMKHfHnAVgQsAQIGA#imgrc=f_OlO1ukFHmUFM%3A 

 

(ii)  Statistical Presentation of Data: 

The data collected by different sources needs to be processed statistically for brief 

explanations. Very often it becomes necessary to obtain a single representative value for 

the whole data set. Through statistical measures we can work out a single representative 

figure for the whole data distribution, it is called central tendency. Measures of central 

tendency help in the comparison of different distributions. The commonly used measures 

of central tendency are: 

(a)  Arithmetic mean or average 

(b)  Median 

(c)  Mode 
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(a)  Arithmetic Mean 

Arithmetic mean or arithmetic average is most commonly used in measure of central 

tendency. The average or mean of a population is called µ (mu). The mean of a sample of 

scores on variable X is called X (X-Bar) or M (in APA style). 

It is symbolized as: X = 
N

X
 

X (read as "X-Bar") when computed on a sample. 

 

One of the kinds of descriptive statistic is arithmetic mean or average, which indicates a 

central figure for a group of numbers. It is called a ‘measure of central tendency’. It is 

most frequently used and is calculated by adding the sum of all individual values in a 

distribution and dividing the sum by the total number of individuals.  

 

For example 
Find the mean of 2, 3, 5, 7, 9 and 10. 
 

X = 
N

X
= 

6

1097532 
= 

6

36
= 6 

 

Arithmetic mean can be easily worked for small ungrouped data. However, when the 

number of observations is large and data is in the form of frequency. 

 

Merits of the mean 

Mean is the method that is easy to determine. Mean shows the actual value of the data. In 

case of normal distribution it is used very vast. It is easy to use, calculate and understand. 

In any distribution mean is the average value so it create balance property in sample 

survey. Mean is effective to treat mathematically and hence it is broadly used in 

statistical analysis. Arithmetic mean can be computed even if the detailed distribution is 

not available but some of the observation and number of the observation are known. 

 

Demerits of the mean 

In some cases mean is not very informative. In various samples it may change 

dramatically. There may be more than one mean in data and it is difficult to decide which 

is more representive. Arithmetic mean is not suitable for qualitative data. When class 

intervals have open ends arithmetic mean cannot be computed. 

 

Activity: 
Find the mean of 3, 7, 5, 13, 20, 23, 39, 23, 40 and 23. 

 

(b)  Median 

The median value divides the group into two equal parts, one part consist of all greater 

values than the median value and the other part consist of all the smaller values. Median 

is the middle point average. It works by arrange the data in descending or ascending 
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order. For instance, if we had five apples weighing 120g, 100g, 80g, 130g, and 140g, if 

we arrange them in order of size, we get 80g, 100g, 120g, 130g, and 140g. The value in 

the middle i.e. the third from the end weighs 120g, our median value. However, median is 

quite simple and easy way finding an average of a series. It is quite a commonly used 

measure in the case of such series 

 

Merits of Median 

Median is very easy and simple measure of the central tendency. In simple statistical 

series we can place the median value in just a glance. As in arithmetic mean median is 

not affected by the extreme values in the distribution because it is the middle value. The 

values of median are specific value in the series. It is real value and best representative 

value compared to arithmetic mean. In case of incomplete data median can be estimated, 

it is enough if we know items number and central item of the series. 

 

Demerits of Median 

Median is not realistic. Median is not a brief value when it is placed between the two 

middle values, it remains an inexact measure. We can use arithmetic mean for algebraic 

treatment but not median. In such series the various values of which are broad apart from 

each other, it is failed to represent measure. It is the limited representative character. If 

we have a large data it would be time consuming.  

 

Activity: 
Find the median of 3, 13, 7, 5, 21, 23, 39, 23, 40, 23, 14, 12, 56, 23 and 29. 

 

(c)  Mode 

Mode is the value of the variable which occurs most frequently in a distribution. It is one 

of the significant measures of central tendency. The maximum concentration of items 

occurring in a distribution is considered to ascertain the mode. The value which occurs 

most frequently is identified as mode in case of ungrouped data. Similarly, for grouped 

data the mode can be calculated by identifying the class with the highest frequency. The 

mode denotes the centrality of the occurrence of an item in the distribution. For example: 

Find the mode of 5, 6, 7, 8, 8, 8, 9, 10, 10, and 12. Solution: 8 is most frequent (three 

times). Therefore 8 is the mode of these set of numbers.   

 

Merits of the Mode: 

Mode is an easy, simple and popular measure of central tendency. If we compare the 

mode with mean and median then mode is not affected by marginal values in the series as 

mean and median. Mode can be placed in graphs with the help of histogram. Value of 

series can be best representative by mode. For the calculation of mode it is not necessary 

to have the knowledge of all the items of distribution and frequencies. Mode is efficient if 

we know the items with largest frequencies in the distribution. 

 

Demerits of the Mode: 

Mode is not the certain measure of central tendency but uncertain and vague. It is not 

capable of algebraic treatment. It is hard to recognize the modal value with frequencies of 
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all items. The procedure of mode is more complex for grouping the data than mean and 

median. Mode ignores extreme marginal frequencies. It is a typical value of a series.  
 

Activity: 
Find the mode of 19, 8, 29, 35, 19, 28, 15, 12, 13 and 15. 

 

(iii)  Cartographic Presentation of Data:  

The primary data collected by the survey can be presented cartographically. The 

representation of data in visual form refers either to time, space or to both. We can show 

data by cartographic presentation by develop graphs, maps and diagrams. The data set is 

changed into some type of figure which is used for graphic presentation. These figures 

may be geometric, graphic or theme specific maps. A short discussion on various type of 

cartographic presentation is given below. 

 

(a)  Graphical Presentation of Data:  

Graphical presentation of data means horizontal and vertical lines arrangement in inch or 

centimeter’s divisions. The sequence of these divisions are in arithmetic. To place the 

position of a given features with respect to two variables represented by two axes of the 

graph we use a graph. ‘While ordinate or X axis represents independent variable, abscissa 

or Y axis represents the dependent variable. In the construction and interpretation of graphs 

it needed due care. For example, we can draw of simple line graph to show the literacy rate 

in Pakistan during the past six decades i.e. 1951 to 2009. We can also see changes in data 

and the presentation of the same on a line graph provides better understanding. 

 

 
 

Downloaded from 

https://www.google.com.pk/search?q=literacy+rate+of+pakistan+in+six+decades+image&espv

=2&biw=1280&bih=923&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwil_8q_zcLJAh

UOyWMKHfbJDEUQsAQIGA#imgrc=u7xpLAoqVWaM3M%3A 
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(b)  Compound Graphs:  

We use compound graphs to represent the two or more dependent quantities at the same 

time. Different quantities are represented by different curves either superimposed on the 

top of each other or placed on the each other in a cumulative way. For instance, 

compound graphs of rural and urban population or male and female population can be 

used to represent the two categories of population. Similarly, more than three categories 

can also be representatives through compound graphs. 

 
 

Downloaded from 

https://www.google.com.pk/search?tbm=isch&tbs=rimg%3ACWjTT3IVf77OIjgPYFtE9R82qo-

N_1ZODKfzcQ6N9y74m7FE1aQ1p02Z9FFiAc6PRXz-gPa9CAw_1dtLOzrH-

J15XkEioSCQ9gW0T1HzaqEQYwvHcpEGUFKhIJj439k4Mp_1NwRwyeJ_1kzfqGYqEglDo33Lvibs

UREcCt312V2ysioSCTVpDWnTZn0UEcbKMD96A_1LeKhIJWIBzo9FfP6ARi5xQjNs9-

7YqEgk9r0IDD920sxF6myzgmex9ESoSCbOsf4nXleQSEbRuz3lQT7-R&q=Compound% 

20Graphs%20rural%20urban%20images&ved=0ahUKEwjimJ_btc_JAhVJxRQKHSf6AhoQ9C8IC

Q&biw=1280&bih=923&dpr=1#imgrc=TpeYfquNh4D75M%3A 

 

(c)  Diagrammatic Presentations:  

Naturally the diagrams are graphical and geometric. The data that processed is portrayed 

by various diagrams for visual presentations. It is necessary to make use of diagrams 

based on their relative merit of visual presentation. The diagrams usually refer to time or 

space related to one location. 

 

(i)  Bar Diagram:  

Column or bar has commonly used in representing a comparative performance of 

different units and development of an individual unit. The length of bar is kept according 

to the volume of change or the size of production. Thus bar diagram is used to represent 

many components at one point of time and one component across the time. To represent 

the subclasses of an element we use compound bar diagrams. The block of a bar is 

proportionately subdivided to represent the sub classes in a compound bar diagram. 

https://www.google.com.pk/search?tbm=isch&tbs=rimg%3ACWjTT3IVf77OIjgPYFtE9R82qo-N_1ZODKfzcQ6N9y74m7FE1aQ1p02Z9FFiAc6PRXz-gPa9CAw_1dtLOzrH-J15XkEioSCQ9gW0T1HzaqEQYwvHcpEGUFKhIJj439k4Mp_1NwRwyeJ_1kzfqGYqEglDo33LvibsUREcCt312V2ysioSCTVpDWnTZn0UEcbKMD96A_1LeKhIJWIBzo9FfP6ARi5xQjNs9-7YqEgk9r0IDD920sxF6myzgmex9ESoSCbOsf4nXleQSEbRuz3lQT7-R&q=Compound%25
https://www.google.com.pk/search?tbm=isch&tbs=rimg%3ACWjTT3IVf77OIjgPYFtE9R82qo-N_1ZODKfzcQ6N9y74m7FE1aQ1p02Z9FFiAc6PRXz-gPa9CAw_1dtLOzrH-J15XkEioSCQ9gW0T1HzaqEQYwvHcpEGUFKhIJj439k4Mp_1NwRwyeJ_1kzfqGYqEglDo33LvibsUREcCt312V2ysioSCTVpDWnTZn0UEcbKMD96A_1LeKhIJWIBzo9FfP6ARi5xQjNs9-7YqEgk9r0IDD920sxF6myzgmex9ESoSCbOsf4nXleQSEbRuz3lQT7-R&q=Compound%25
https://www.google.com.pk/search?tbm=isch&tbs=rimg%3ACWjTT3IVf77OIjgPYFtE9R82qo-N_1ZODKfzcQ6N9y74m7FE1aQ1p02Z9FFiAc6PRXz-gPa9CAw_1dtLOzrH-J15XkEioSCQ9gW0T1HzaqEQYwvHcpEGUFKhIJj439k4Mp_1NwRwyeJ_1kzfqGYqEglDo33LvibsUREcCt312V2ysioSCTVpDWnTZn0UEcbKMD96A_1LeKhIJWIBzo9FfP6ARi5xQjNs9-7YqEgk9r0IDD920sxF6myzgmex9ESoSCbOsf4nXleQSEbRuz3lQT7-R&q=Compound%25
https://www.google.com.pk/search?tbm=isch&tbs=rimg%3ACWjTT3IVf77OIjgPYFtE9R82qo-N_1ZODKfzcQ6N9y74m7FE1aQ1p02Z9FFiAc6PRXz-gPa9CAw_1dtLOzrH-J15XkEioSCQ9gW0T1HzaqEQYwvHcpEGUFKhIJj439k4Mp_1NwRwyeJ_1kzfqGYqEglDo33LvibsUREcCt312V2ysioSCTVpDWnTZn0UEcbKMD96A_1LeKhIJWIBzo9FfP6ARi5xQjNs9-7YqEgk9r0IDD920sxF6myzgmex9ESoSCbOsf4nXleQSEbRuz3lQT7-R&q=Compound%25
https://www.google.com.pk/search?tbm=isch&tbs=rimg%3ACWjTT3IVf77OIjgPYFtE9R82qo-N_1ZODKfzcQ6N9y74m7FE1aQ1p02Z9FFiAc6PRXz-gPa9CAw_1dtLOzrH-J15XkEioSCQ9gW0T1HzaqEQYwvHcpEGUFKhIJj439k4Mp_1NwRwyeJ_1kzfqGYqEglDo33LvibsUREcCt312V2ysioSCTVpDWnTZn0UEcbKMD96A_1LeKhIJWIBzo9FfP6ARi5xQjNs9-7YqEgk9r0IDD920sxF6myzgmex9ESoSCbOsf4nXleQSEbRuz3lQT7-R&q=Compound%25
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Downloaded from 

https://www.google.com.pk/search?q=Bar+Diagram+image&espv=2&biw=1280&bih=923&tbm

=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjZ18q5ysLJAhXGnw4KHZfVCoEQsAQIGA#i

mgrc=BF-Uga_qC4Y1sM%3A 

 

(ii)  Pie Diagram:  
A divided circle is called pie diagram. We used to it represent the proportion of the sub-
unit of whole. To show the different components of data we use different segments of a 
circle represent percentage contribution. When we draw a pie diagram, we make a circle 
of any diameter. Then divided the circle into desired number of portions. i.e. angle 360 
represents 100 percent.  

 

 
 

 Downloaded from 

https://www.google.com.pk/search?q=graphical+presentation+of+data&espv=2&biw=1280&bi

h=923&tbm=isch&tbo=u&source=univ&sa=X&sqi=2&ved=0ahUKEwiHgcz1zMLJAhVL-

GMKHQuRBkUQsAQIKw#imgrc=tMI7blogKaX9KM%3A 
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Activity: 
In a recent test, many students got these grades: 

Grade: A B C D 

Students: 4 12 10 2 
 

Draw a bar Diagram. 

 
 

8.3 APPLICATION OF APPROPRIATE  

DATA ANALYSIS TECHNIQUES 
 

Data comes in different sizes and shapes. It is hard to make any conclusions by just 

looking it in its raw state; therefore, it is useful to collect some kind of overall picture or 

summary of what is going on. It is important to know that the best possible investigation 

can be utilized on the information. The fundamental motivation behind measurements is 

to precisely outline the information into effortlessly interpretable less numbers. A portion 

of the suitable information examination strategies are portrayed underneath. 

 

8.3.1 The t-test 
T-test is a factual examination of two populace implies. The t-test surveys whether the 

methods for two gatherings are factually unique in relation to each other. This 

investigation is proper at whatever point you need to look at the methods for two 

gatherings, and particularly suitable as the examination for the posttest-just two-amass 

randomized test outline. 

 

 

 
 

 
Idealized distributions for treated and comparison group posttest values. 

This figure demonstrates the disseminations for the treated and control bunches in a trial 

contemplate. All things considered, the figure demonstrates the admired circulation - the 

genuine dissemination would more often than not be delineated with a histogram or 

visual chart. The figure shows where the control and treatment assemble imply are found. 

The inquiry the t-test addresses is whether the methods are measurably extraordinary. 
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Consider the three circumstances appeared in Figure beneath. The main thing to see about 

the three circumstances is that the distinction between the methods is the same in every 

one of the three. Yet, see that the three circumstances don't appear to be identical, they 

recount altogether different stories. The best illustration demonstrates a case with direct 

fluctuation of scores inside each gathering. The second circumstance demonstrates the 

high changeability case. The third demonstrates the case with low inconstancy. 

Obviously, we ought to infer that the two gatherings seem most extraordinary or 

particular in the base or low-changeability case, because of moderately little cover 

between the two chime formed bends. In the high changeability case, the gathering 

contrast seems slightest striking on the grounds that the two chime formed conveyances 

cover to such an extent. 

 
 

 Three scenarios for differences between means.  

This leads us to a vital conclusion: when we are taking a gander at the contrasts between 

scores for two gatherings, we need to judge the distinction between their methods in 

respect to the spread or changeability of their scores.  

 

Statistical Analysis of the t-test 

The equation for the t-test is a proportion. The best piece of the proportion is only the 

distinction between the two means or midpoints. The base part is a measure of the 

changeability or scattering of the scores. This recipe is basically another case of the flag 

to-clamor analogy (In spite of the fact that there are awesome assortments of test plan 

varieties, we can order and arrange them utilizing a basic flag to-commotion proportion 

allegory. In this similitude, we expect that what we watch or see can be separated into 

two segments, the flag and the clamor) in look into: the distinction between the methods 

is the flag that, for this situation, we think our program or treatment brought into the 

information; the base piece of the equation is a measure of inconstancy that is basically 

commotion that may make it harder to see the gathering contrast. Figure underneath 

demonstrates the recipe for the t-test and how the numerator and denominator are 

identified with the circulations.  



139 

 

 
 Formula for the t-test.  

The best piece of the formula is anything but difficult to process, simply discover the 

contrast between the methods. The base part is known as the standard mistake of the 

distinction. To register it, we take the difference for each gathering and separation it by 

the quantity of individuals in that gathering. We include these two qualities and after that 

take their square root. The particular equation is given underneat. 

 
 Formula for the Standard error of the difference between the means.  

The final formula for the t-test is  

 
Formula for t-test 

 

The t-value will be sure if the principal mean is bigger than the second and negative on the 

off chance that it is littler. When you register the t-esteem you need to find it in a table of 

hugeness to test whether the proportion is sufficiently substantial to state that the contrast 

between the gatherings isn't probably going to have been a possibility finding. To test the 

hugeness, you have to set a hazard level (called the alpha level). In most social research, the 

"dependable guideline" is to set the alpha level at .05. This implies five times out of a 

hundred you would discover a measurably noteworthy distinction between the methods 

regardless of whether there was none (i.e., by "possibility"). You likewise need to decide 

the degrees of flexibility (df) for the test. In the t-test, the level of opportunity is the whole 

of the people in the two gatherings short 2. Given the alpha level, the df, and the t-esteem, 

you can turn the t-esteem upward in a standard table of criticalness (accessible as a 

reference section in the back of most insights writings) to decide if the t-esteem is 
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sufficiently substantial to be noteworthy. On the off chance that it is, you can presume that 

the contrast between the methods for the two gatherings is extraordinary (even given the 

fluctuation). Luckily, measurable PC programs routinely print the noteworthiness test 

results and spare you the inconvenience of finding them in a table. 

 

8.3.2 Analysis of Variance (ANOVA) 
The Investigation of Difference (or ANOVA) is an intense and basic measurable 

methodology in the sociologies. When all is said in done, the reason for examination of 

fluctuation (ANOVA) is to test for critical contrasts between implies. On the off chance 

that we are just looking at two means, at that point ANOVA will give an 

indistinguishable outcomes from the t-test for free examples (on the off chance that we 

are contrasting two unique gatherings of cases or perceptions), or the t-test for 

subordinate examples (in the event that we are looking at two factors in a single 

arrangement of cases or perceptions). 

 

Logic of ANOVA 

The reason of ANOVA rather than multi-group means analysis is because it compares 

group means by analyzing comparisons of variance estimates. Consider three samples. 

 

 
 

 

 Why might means of these samples differ? There are two reasons:  

1. Group Membership (i.e. treatment effect).  

2. Differences not due to group membership (i.e., chance or sampling error).  

 

The ANOVA is based on the fact that two independent estimates of the population 

variance can be obtained from the sample data. A ratio is formed for the two estimates, 

where:  

 

one is sensitive to        treatment effect & error      between groups estimate 
and the other to        error      within groups estimate 

 

Given the null hypothesis (HO: 1= 2= 3), the two variance estimates should be equal. 

That is, since the null assumes no treatment effect, both variance estimates reflect error 

and their ratio will equal to 1. To the extent that this ratio is larger than 1, it suggests a 

treatment effect (i.e., differences between the groups).  
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One-way ANOVA, Two-way ANOVA, N-way ANOVA 

On the off chance that we look at methods for in excess of two gatherings of a populace 

because of impact of one factor (treatment impact or ward variable) the ANOVA is called 

one-way ANOVA, straightforward ANOVA or by and large ANOVA.  

 

The invalid (Ho) theory for ANOVA is: The methods for bunches are equivalent (same). 

The option (Ha) speculation is: The methods for bunches are not equivalent.  

 

In the event that we analyze methods for in excess of two gatherings of a populace because 

of impact of two factors then ANOVA is called two-way ANOVA. Correspondingly three-

way ANOVA is utilized for three variables and n-path ANOVA for n factors.  

 

For the 2-way ANOVA, the conceivable invalid speculations are:  

1. There is no distinction in the methods for factor A  

 

2. There is no distinction in the methods for factor B  

 

3. There is no connection between factors An and B  

 

The elective theory for cases 1 and 2 is: the methods are not equivalent.  

 

The elective theory for case 3 is: there is an association amongst An and B. 

 

8.4 CHI-SQUARE 

 
Chi-square is a factual test usually used to contrast watched information and information 

we would hope to acquire as per a particular speculation. The Chi-Square test 

measurement is valuable for estimating how close checks of straight out factors are to 

what we would expect under some supposition (which we will call the Invalid 

Speculation). Bigger estimations of the Chi-Square insights are more uncommon, so if 

the Chi-square measurement is sufficiently extensive, at that point one of two things has 

happened: 

 The null hypothesis is not correct, or  

 The null hypothesis is correct, and our data are very unusual.  

 

Examples of null and alternative hypotheses: 

Ho: There is no association between groups   

Ha:  There is an association between groups 

 
Where O = observed frequency  

            E = expected frequency 
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Probability quantifies the phrase very unusual. The number that measures the likelihood 

that the null hypothesis is true and the data would be as extreme as the data at hand is 

called the p value. 

 

The Chi-Square test is pretty easy to use:  

1. Create a two-way table.  

2. Compute the Chi-Square statistic.  

3. Determine the P-value [df = (rows-1)(cols-1)].  

4. Interpret the result. 

 Lower p values indicate a more statistically significant result, that is, a result that is less 

likely to be the result of random chance alone. 

 

statement  
strongly 

disagree 
moderately 

disagree 
undecided 

moderately 

agree 
strongly 

agree 
Total 

You like 

reading 

books 

O 28 34 50 53 35 200 

E 40 40 40 40 40 200 

(O—E)2  

 
E 

(28—

40)2  

 
40 

 

=3.6  

(34—40)2  

 
40 

 

=0.9  

(50—40)2  

 
40 

 

=2.5  

(57—40)2  

 
40 

 

=7.25  

(35—

40)2  

 
40 

 

=0.625 

=14.85 
 

 

 
df=4 

 
 

 
 

This demonstrates assessment about given proclamation is noteworthy at 0.001 level of 

criticalness. Since in sociologies, by and large, 0.05 is considered as level of 

noteworthiness, accordingly conclusion about given articulation isn't huge. Subsequently, 

a large portion of the general population is gotten a kick out of the chance to peruse 

books.  

 

There is numerous more trial of changing many-sided quality, which are probably not 

going to inconvenience you presently, if at any point, yet a working recognition with 

huge numbers of the tests examined quickly here will positively give you a decent 

establishing in the investigation of quantitative information. The Table beneath gives a 

concise depiction of a portion of the significant tests you are probably going to 

experience; it should assist you with making most a choice about which test is proper. 
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Table for Choosing Appropriate Statistical Test 

 

Purpose Parametric  
statistics/test 

Non-parametric  
statistics/test 

 Interval data Ordinal or nominal data 

Describing one group 
(Descriptives) 

Mean, SD Median, interquartile range 

Comparing one group to a 

hypothetical value 
One-sample t test Wilcoxon test 

Comparing two 

independent groups 
Independent t test 

Mann-Whitney test (ranked 

data) 
Chi-square (frequency data) 

Comparing two related 

groups 
Dependent (paired) t test Wilcoxon test 

Comparing three or more 

independent groups 
One-way ANOVA Kruskall-Wallis test 

Comparing three or more 

related groups 
Repeated-measures 

ANOVA 
Friedman test 

Quantify association 

between two variables 
Pearson product-moment 

correlation 
Spearman’s Rho correlation 

Predict value from another 

measured variable 

Simple linear regression 
or 
Non-linear regression 

Nonparametric regression 

Predict value from several 

measured variables 
Multiple linear regression 
 

 

 

Adopted from Dr. Comber’s Lecture 

 

Activity: 
Find the chi-square critical value, if the cumulative probability is 0.75 and the sample 

size is 25. 
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8.5 DRAWING FINDINGS AND CONCLUSIONS/ 

DISCUSSION OF RESULTS 

 
a) Writing and Presenting Findings 

To achieve the findings section, you will need to do the following: 
 

1. Use Text and Visual Aids Properly  

 In the Results section, you are supposed to show the data in words with the help of 

tables, charts and graphs for making data clear and easy to comprehend. However, 

you should keep in mind that you are to write a report not to draw a report. The text 

is primary. The graphics support the text. 

 

2. Use Headings and Subheadings 

 The section where you show and interpret results can go over several pages in some 

reports. In this case, you are supposed to use subheadings to indicate clearly what 

the results are. For example, if you surveyed on people’s experience with recycling, 

and in survey you had questions related to the practice of recycling, you might 

divide your Results section according to what the survey found. 

 

3. Use Language of Reporting Appropriately  

 Mostly, when a student writes a report on information gained from primary 

research, they do not use the suitable forms of expressions. 

 

4. Refer to Figures Correctly  

 If you include any figure or table in the Results section, you should give it number 

and a concise and accurate title. Then you need to attract the reader’s attention to 

your text to integrate the illustration more effectively in the report. 

 

b) Drawing Conclusions 

This is section of the Research Gateway, it will give an idea of how to pull the analysis 

and discussion of your research together in order to say what your research actually 

means. The conclusion of your research should deliver a final critical reflection on the 

study and its impact to literature and the area of investigation. It should also point to 

problems that could be pursued in future research. It answers the ‘so what?’ question that 

examiners will use to examine your work and give you the chance to express that you 

know what your research means. 

 

Conclusions should be short and not contain new material. They are often tough to write 

as you are likely to feel that you have said it all by this stage. As a result, many students 

simply précis what they have said in earlier chapters… Unfortunately, this is NOT 

concluding! The conclusion of the research has three important roles: 

 First, it offers conclusion to the project – as we said above, it give you the chance 

to express that you know what your research means.  
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 Second, it gives you the chance to say how your research can be helpful to our 

understanding of the knowledge in the area, of current management practice and/ or 

relevant policy.  

 Third, it leaves the impression of the quality of your work on the reader!  

 

In the Conclusion, you need to do a number of important things: 

 Summarize the basic points you made in your introduction and review of the 

literature 

 Review (very briefly) the research methods and/or design you chose. 

 Repeat (in abbreviated form) your findings. 

 Deliberate the broader applications of those findings. 

 Discuss the limitations of your research (due to its scope or its weaknesses) 

 Provide suggestions for future research related to yours. 

  

The procedure of conclusions has three steps and is best approached by laying out all 

your information in front of you: 

 First, collect all your information in one place. Take the following steps: 

1. Construct each hypothesis from the study. 

2. Arrange the data from each dependent variable under its equivalent hypothesis. 

3. Confer the statistical analysis decisions with each hypothesis. 

4. Confer information regarding the test validity and reliability of each dependent 

variable to each hypothesis. 

5. Have available to the side, information regarding the internal and external validity 

of your study. 

 

Second, decide if the data is of suitable quality. If the data was not gathered in 

accordance with good reliability and validity (test, internal, and external) you 

should not go further. For instance, if the measure of the dependent variable is not 

reliable then the statistical analysis results are based on erroneous information and you 

cannot decide if the hypothesis is true or false! 

 

Always look at all three aspects of validity.   

1. First, consider the validity of the measuring instruments and the operational 

definitions of the variables.  

2. Second, review all possible aspects of the study design that could have affected the 

degree of control exercised by the researchers to maintain internal validity.  

3. Finally, consider the population the researchers are generalizing to, and the extent 

to which external validity was insured by the careful selection of the sample. 

 

The sample can be impacted by the loss of subjects.  For example, if a number of subjects 

from one group dropped out, the results could be thrown off since the groups may no 

longer be same. Here again, unless you can prove that the groups were still equal, even 

with the loss of subjects, you should not assume the internal validity was intact.       
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The reliability and validity are not necessary to be perfect for a study to provide useful 

information. Remember with defective reliability and validity you cannot decide on the 

hypotheses in complete sureness, but you can decide with reservations. Thus, an 

imperfect study can contribute new knowledge, if it is interpreted with the limitations of 

the study always in mind. 

 

Third, if the reliability and validity are acceptable, you can go on to decide about each 

hypothesis. Based on the statistical test results decide if each hypothesis is supported or 

denied (true or false). Below is an example of how to interpret statistical test information 

and then apply it to a hypothesis. 

 

c) Discussion 

This section might be known as Discussion or a Summary of Findings. The purpose of 

this section is to highlight the major statistical findings from the results section and infer 

them. First, paraphrase the overall purpose of the study. Then explain the main finding as 

related to the overall purpose of the study. Next, summarize other remarkable findings 

from the results section. Describe how the statistical findings are relate to that purpose of 

the study. Reason behind this is to take every research question and hypothesis and 

explain in plain terms what the statistical results mean. Also explain that how the results 

are related to education in general. All explanations must be backed by the results of the 

data analysis. 

 

Generally, the Discussion section does not require including any numbers. No statistics 

require to be repeated from the results, nor does the discussion require referring to table 

numbers. In its place, simply explain the results in language that is easy for a non-

researcher to understand. 

 

Also try to assimilate the findings into the results of other research studies. An example 

paragraph from a Discussion section is given below: 

 

 

This study found that Nigerian teachers have a mix of beliefs regarding early 

literacy development, some accurate beliefs and other inaccurate beliefs. The 

teachers sampled in this study were accurate in their agreement about the 

importance of oral language. Indeed, with the lack of materials often available 

for early childhood educators in Nigerian classrooms, instruction focused on oral 

language may be one of the most successful and cost-effective ways of improving 

early literacy skills. The four instructional strategies previously mentioned - 

songs, rhymes, and word play; storytelling; circle time; and dramatic play 

(Roskos et al., 2009) - are relatively easily to implement and require few 

instructional materials. However, agreeing to the importance of oral language in 

literacy development is different from having the expertise to effectively teach 

oral language skills. Additional research needs to be conducted to determine how 

well early childhood education teachers use instructional strategies that promote 

oral language in the classroom. Particularly in Africa where high quality reading 
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materials are oftentimes scarce, early childhood teachers need to be well trained 

in teaching strategies that foster oral language. 
 

The following questions should be addressed in your “discussion” section:  

1. Is your hypothesis supported? If you didn’t have a specific hypothesis, then were 

the results reliable with what previous studies have proposed? 

2. Was there any data that astonished you?  

3. Outliners are occasionally significant, and mentioning them is largely useless. 

However, if you find another cluster of points on a graph that creates their own 

trend, this is worth mentioning. 

4. Are the results useful? If you have no important findings, then just say that. Don’t 

try to make wild claims about the meanings of your work if there is no 

statistical/observational basis for these claims - doing so is deceitful and unhelpful 

to other scientists reading your work. 

 

8.6 MAKING RECOMMENDATIONS 

 
Next, provide recommendations based on the results of the study. In this section, you 

finally have the chance to show and discuss the actions that future researchers should take 

as a result of your Project. A well-planned set of recommendations makes it possible that 

the organization will take your recommendations seriously. Preferably you should be able 

to make a formal recommendation regarding the alternative that is best supported by the 

study. Show and discuss the kinds of additional research recommended by your Project. 

Remember, these recommendations must be supported by the statistical findings from the 

data analysis.  

 

For example: 

 

This study found that there is considerable variation in the students' judgments of 

acceptability of ethical study practices, providing evidence that university 

students are not certain about the right way to study. Thus, teachers need to 

spend class time educating students about positive, effective study skills. Few 

students understand and use good study practices without explicit instruction 

(Weinstein, Meyer, Husman, Van Mater Stone, & McKeachie, 2006). Therefore, 

direct instruction in study skills is necessary. For example, teachers should 

instruct their students on how to set goals for their education learning as well as 

instruction on specific study practices such as effectively reading textbooks and 

studying notes for the exam. When teachers spend the time necessary for teaching 

study skills, then students will not be uncertain about ethical study practices and 

will be more prepared for their exams. As Murdock and Anderman (2006) note, 

students who are confident in their abilities engage in less cheating behaviors. 
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These can be in two forms: recommendations for further study, or recommendations for 

change, or both. Each recommendation should go directly to a conclusion. After the 

recommendations have been noted, reread each recommendation. Consider which 

statistical result from the results section supports that recommendation. If there is no 

statistical result to support the recommendation, then it must be rejected. 

 

 

SUMMARY 

 
After the data has been gathered, the researcher turns to the step of analyzing them. The 

analysis of data needs a number of closely related processes such as establishment of 

categories, the application of these categories to raw data through cleaning, coding, 

editing, tabulation and then drawing statistical inferences. The bulky data should 

necessarily be summarized into a few manageable groups and tables for further 

analysis. Thus, researcher should classify the raw data into some purposeful and usable 

categories. Coding process is usually done at this stage through which the categories of 

data are transformed into symbols that may be organized and counted. Editing is the 

technique that increases the quality of the data for coding. With coding the stage is 

ready for tabulation. Tabulation is a part of the technical process where the classified 

data is put in the form of tables. The mechanical devices can be used at this stage. 

Analysis work after tabulation is generally based on the calculation of various 

percentages, coefficients, etc., by applying different well defined statistical formulae. 

In the procedure of analysis, relationships or differences supporting or differing with 

original or new hypotheses should be subjected to tests of importance to determine with 

what validity data can be said to specify any conclusion(s). For instance, if there are 

two samples of weekly wages, each sample being drawn from factories in various parts 

of the same city, giving two different average values, then our problem may be whether 

the two average values are significantly different or the difference is just a matter of 

chance. Through the use of statistical tests we can make whether such a distinction is a 

genuine one or is the aftereffect of some irregular vacillations. In the event that this 

distinction is discovered genuine, the derivation will be that the two examples originate 

from different universes and if the difference is due to chance, the conclusion would be 

that the two samples belong to the same universe. Essentially, the method of 

examination of difference can help us in breaking down whether at least three 

assortments of seeds developed on specific fields yield altogether extraordinary 

outcomes or not. In a nutshell, the analyst can dissect the gathered information with the 

assistance of different statistical measures. 
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SELF-ASSESSMENT QUESTIONS 

 

1. What are the functions of cleaning, coding and editing in processing of data? 

2. Which type of data presentation is most important? Support your statement with 

arguments. 

3. Discuss statistical presentation of data with examples.  

4. What is data analysis? Explain most appropriate data analysis techniques in detail. 

5. How findings and conclusions are drawn? How results are addressed in discussion 

section? What is the importance of making recommendations? 
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INTRODUCTION 

 

In this course you have studied about research - its concept and methodology. You have 

also studies various statistic1 techniques used to analyze the data collected for the 

research, to interpret the data and to present it in meaningful ways. Once a research has 

been carried out in accordance with its design and the data collected through research 

instruments have been analyzed and interpreted, the researcher is ready to prepare a 

research report for the reading public and future researchers. 

 

In this unit you would study about the research reports, its contents, format and basic 

techniques used in the preparation of bibliography, appendices, footnotes, quotations, 

etc., besides the guidelines for getting the report typed. By adopting these techniques, you 

should be able to present your research report in a universally acceptable form. 

 
OBJECTIVES 

 

After studying this unit, you should be able to: 

 

1. Organize and structure your research report according to the standard pattern. 

 

2. Insert short and long quotations in acceptable manner and prepare the referencing 

footnote. 

 

3. Supervise and guide the typist in typing out the 'research report in an acceptable 

form. 

 

4. Write the report in simple, readable style. 
 
 

9.1 THE RESEARCH REPORT 

 
It would be recalled that a research is undertaken when some difficulty is experienced in 

realizing the desired objective. As the current examination system is not helping identify 

talent and is credited only with encouraging memorization, a need is experienced to 

conduct research in this field. Or again, the family planning programme is not helping 

reduce the rate of population growth, it is necessary to conduct research in the family 

planning practices and existing perceptions about various family planning devices. The 

principal value of research is its application to everyday problems. To be usable, research 

should be properly communicated to persona in the field. 

 

The basic purpose of research report is to communicate to others in the field, complete 

and accurate information about what was done, how it was done and what results were 

obtained. 
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9.1.1 Guidelines for Preparing the Research Report 
The writing of the research report should be undertaken after all the data have been 

collected and analyzed, and the conclusions based on these data have been drawn and 

firmly established. He should follow the outline which he submitted for the approval of his 

adviser/thesis committee. But the preliminary research outline should only serve as a guide. 

Sometimes changes are introduced in course of conducting a research study because the 

preliminary try out may indicate that certain methods should be abandoned and new ones 

introduced. The research report should reflect what was actually done. The research report 

should describe as clearly, directly and briefly as possible exactly how the research was 

conducted, how the data were collected, and how the conclusions were drawn. 

 

The greatest virtue of a good research report is clarity. Experience has shown that clarity 

can be achieved if all extraneous, irrelevant and unnecessary material is eliminated from 

the report. It should be remembered that those for whom the research reports are written, 

are all well-versed in the basic facts and principles of the field of research report with 

elementary background material; the writer should not insult his intelligence and waste 

his time. If the writer considers some elementary background material as essential, he 

should only refer to it very briefly. 

 

The research report should be well documented. It means that the source of every 

statement made should be provided. It should be dearly understood that the following 

statements need not be documented. 

 statements acceptable as basic assumptions, for example; production is necessary 

for human resources development, investment in education provides higher rate of 

return, use of audio-visual aids enriches teaching-learning situation. 

 statements based on direct observation, for example; students of primary ages 

cannot sit still for long, women are more reluctant to discuss their age than men, 

most eastern mothers tend to be over protective in bringing up their children, etc. 

 

Documentation can take the form of footnotes1 or can be incorporated into the text itself. 

Whatever the form used the author to whom the statement is attributed and the source 

from where the statement has been obtained should be dearly stated. If the statement has 

been obtained from a written, published source, the title of the publication, name of the 

publisher, and the year of publication should be indicated. Expert opinion should be 

attributed through documentation to the person who expressed the opinion.  

 

9.1.2 Typical Format of the Research Report 
There is no one way of presenting a research-report in written form; there are many good 

and acceptable ways. But certain kinds of information must always be included. This 

makes the reports more or less alike in format. 

 

The essential core of the research report consists of the new piece of knowledge that has 

resulted from the research study. But to establish that this new knowledge is relevant and 

                                                 
1 How this is done shall be explained later? 
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useful, the research report must explain clearly what the problem was and how it was 

investigated. Thus all research reports contain three major sections, namely: 

1) the introductory explanation 

2) the presentation of the data collected and its analysis 

3) a summary of the general conclusions. 

 

Some researchers add a fourth section, namely: 

4) recommendations for future action. 

 

These sections constitute the organizational framework of the research report However, if 

any of these sections is long and can be split into more logical units, the report may 

contain more than five or six chapters. 

 

A typical chapter outline of a research report is given below: 

Chapter I - Nature and background of the Study 

Chapter II - Method of the Study and Presentation of Data 

Chapter III - Summary of the Study and General Conclusions, if a fourth chapter is Lobe 

added: 

Chapter IV - Recommendations 

 

What should normally go into these chapters, is now discussed in some details. 

 

9.1.3 Nature and Background of the Study 
The opening chapter of a research report should deal with the nature and background of 

the study and should set the stage for the actual research. This section really provides the 

rationale for the study. The major topics to be con-Sated In this section being. 

 

A.  Statement of the problem: 

 The statement-of the problem should be brief and to the point. At this stage only 

state what the study is about, what is the subject matter of the study? There is no 

need to provide any justification for undertaking the study. The objective should be 

to provide a clear picture of the subject of the study and the framework within 

which the study is to be conducted. 

 

B.  Reasons for making the study: 

 Here the researcher should provide a rationale for conducting the research. By 

reading this sub-section, a reader should be able to understand the difficulties/ 

obstacles that were being experienced in the field which necessitated the research. 

 

C. Review of related literature: 

 In this sub-section, the researcher should indicate his awareness of what was 

known about the problem prior to his study. The gaps in previous knowledge, if 

any, may be brought out or some deficiencies in the methodology adopted by 

previous researchers may be pinpointed. The review of related literature would, in a 

way, provide further justification for his research. No effort should be made to 
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provide a review of all available literature in the field. Only such existing 

knowledge as is relevant to those aspects of the problem with which the research 

deals should be reviewed. 

 

D. Further elaboration of the problem 

 In this sub-section are discussed issues relating to delimitation of the problem, sub- 

problems, hypotheses considered in course of formulation of the research study, 

etc. 

 

F. General hypothesis. 

 Here the researcher should describe the hypothesis that he set out to test. 

 

The opening chapter should thus prepare the reader for the main research and its findings. 

As stated earlier, if the chapter becomes too long it may be split into two or more 

chapters. It is this splitting of the chapter that accounts for superficial differences in 

different report formats. 

 

9.1.4 Method of the Study and Presentation of Data 
This section of the research report constitutes the essential core. It is here that an actual 

research is described in de'tails4nd the basic data collected are presented. 

 

A. Actual steps followed in course of the research: 

 The researcher should describe the procedure followed by him in such details that it 

would become possible for others to replicate (duplicate) the study, if they so 

desired. 

 

B. Instruments used for collection of data: 

 All tests, questionnaires, forms, etc. used in the study for collection of data should 

be described. A sample of each of these instruments should be placed in the 

Appendix at the end of the text. The purpose for which each of these instruments 

were used and the stage of the research when used should also be clearly stated: 

 

C. Validity and reliability of instruments: 

 The confidence that can be placed on research findings depends on the validity and 

reliability of the instruments used. The researcher should provide adequate 

information about the validity and reliability of the instruments used. if pit-testing 

of instruments was carried out, details of results should be furnished. 

 

D. Population and sample studied: 

 Information should be provided about the, population studied and how the sample 

was drawn - characteristics of the sample - should be clearly provided. 

 

E. Description of the evidence gathered: 

 Here the researcher should present the data collected with the help, of tables, 

graphs, charts, etc. The data should be analyzed and interpreted. Tables 
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incorporating gist of data necessary for the under9tanding of the interpretation 

should be presented in the text while detailed tables should be placed in the 

Appendix. The presentation of data should be arranged according to the sub- 

problems and sub-hypotheses. 

 

F. Summary of dotty 

 For the convenience of the reader a summary of data and their interpretation should 

be presented towards the end of this chapter and pointed out what has been 

revealed by the data. 

 

Again, the chapter may be split into two or more chapters if the length so warrants. 

However, in so doing some logical system should be followed in splitting the contents. 

One way could be to describe the research procedures, instruments used, and validity and 

reliability of the instruments, i.e. sub-Sections A, B and C above, in one chapter and the 

rest of the material in another chapter. Sometimes It is the sub-section dealing with data 

and their interpretation that is too long and needs to be split up. In such cases the material 

pertaining to one' or two sub-problems should be presented in one chapter and material 

pertaining to the rest of the sub-problems should be presented in the second chapter. 

 

9.1.5 Summary and Conclusions 
The final chapter should present briefly arguments and data supporting the conclusions. It 

should contain a brief recapitulate one of the entire study and should present briefly 

arguments and data supporting the is conclusions drawn from the interpretation of data. 

Some researchers also include within this chapter a section on recommendations about 

actions to be taken to use the new knowledge discovered in the study. The 

recommendation may also point to further studies of the problem that should be carried 

out some researchers prefer to put recommendations in a separate chapter. 
 

 
 

SUMMAEY 
 

The basic purpose of writing the research report is to inform others about the new 

knowledge gained through the research. 

 

The research report should provide complete and systematic information about  

(a)  the problem, its nature, background and importance;  

(b)  the steps taken during the study, the hypotheses tested, the instruments used, the 

population studied and the data gathered; and  

(c)  the conclusions drawn and the use to which the research findings can be put. 

  



158 

 

SELF-ASSESSMENT QUESTIONS No. 1 
 

Read the following statements carefully and decide whether they al or false. If "true" put 

a circle around T at the end of the statement and if “false” put a circle around F. 

 
1.  A good research report should have no more than three chapters. T F 

2.  The first chapter of the research report should bring out what was done, 
how it was done and what results were obtained. 
 

T F 

3.  
Review the related literature logically belongs to the first section of the 
research report. 
 

T F 

4.  
The research report need not describe all steps taken during the study in 
great detail. 
 

T F 

5.  The description of the population studied in the research and the 
procedure followed in drawing the sample forms an integral part of the 
chapter on methodology. 
 

T F 

6.  All data gathered during the research should be incorporated in the 
research report so that the reader can check whether the data have been 
correctly analyzed and interpreted. 
 

T F 

7.  Tables, charts, diagram;, etc., rightly belong to the Appendix. 
 

T F 

8.  The review of related 1terature should provide the reader an exhaustive 
survey of all that is known about the subject. 
 

T F 

9.  The three basic components of the research report are (a) the problem; 
(b) the methodology, and (c) the conclusions. 
 

T F 

10.  The data collected should be exhaustively described in the research report. T F 

 

9.2    WRITING OF THE REPORT 
 
The beginner, writing his first research report, would do well to remember Lull writing is a 
difficult and painstaking job requiring careful planning and frequent revisions. What he 
should aim at is effective communication in objective, unbiased language? Every individual 
has his own style of writing and it would be unrealistic to expect that it could be changed 
through reading this unit. However, it is expected that by following the guidelines given 
below, the beginner would be able to present a report in an acceptable format. 
 

9.2.1 Guidelines for Writing a Research Report 
a) Prepare a detailed outline. 
 Before starting writing of the research report, prepare a detailed outline following 

the general structural framework of the report presented in the previous section. 
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Each chapter should be divided into sections and sub- sections. The major points to 
be made in each sub-section should be written out The outline should indicate the 
actual organization of the material that would go into each section of the report. Go 
over the outline a number of times to ensure that they is a logical sequence in the 
material presented. 

 

b) Adopt a simple style. The beginner is tempted into using high sounding words and 
phrases and into building up long sentences. Remember that you are trying to 
communicate your ideas to others and not impress others with your vocabulary. 
Using an uncommon word when a simple, commonly, used word is available, 
simply hinders proper communication. Similarly, building up & long, complicated 
sentence interferes with free flow of ideas. Moreover, you run the risk of making 
mistakes of grammar and syntax. A student report writer would be well advised to 
write small, simple sentences consisting of commonly used words. 

 

c) Use dictionary frequently. 
 Any mistake of grammar of spelling band in the research report would be attributed 

by the reader to the report writer and not to the typist. It is unfortunate that those 
who have weak spellings are often not conscious of their shortcoming. Get into the 
habit of doubting your spellings and checking it up in the dictionary. The 
dictionary should also be used to ensure that the word being used is appropriate for 
the occasion and actually conveys the meaning that it is intended to convey. 

 

d) Build strong paragraphs. 
 The opening paragraph of a chapter or a section is of special Significance. By 

reading the first paragraph, the reader forms his opinion about the chapter/section. 
The guiding principle is to go straight to the point in the opening paragraph. A 
good report writer avoids vague introductory remarks. Another useful advice is to 
put a topic or sentence at the beginning of each paragraph. By reading he opening 
sentence the writer should know the subject dealt with in the paragraph. A 
summary sentence placed at the end of the paragraph strengthens understanding of 
the entire paragraph. Attention should also be paid to transitions from one 
paragraph to the other. 

 

e) Write clear, strong sentences. 
 Each sentence should express one distinct idea or fact. Overloading the sentence 

with many ideas may lead to contusion. While constructing simple, straightforward 
sentences their length and structure should be varied. If consecutive sentences, 
have the same form and length, it would be monotonous for the reader. Use as few 
words as are essential for conveying the message. Choice of appropriate words is 
the hallmark of a good writer Avoid use of hackneyed expressions (teachers are 
nation builders; students are our future hope). 

f) Follow accepted practices. The research report is to be read mostly by 

professionals. It is advisable that the practices adopted by the academic community 

are followed. Some of these are stated below: 

i) The researcher should not refer to himself in first person; instead he should 

refer to himself in third person. He can refer to himself as the investigator, 

the present writer, etc., 
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 ii) While referring to other authorities their titles like "Sir, Dr." etc., are omitted. 

Similarly, adjectives like "the eminent educationist" the word "renowned 

scientist" are not used with the names of these authorities. 
iii) Never begin a sentence with a number written in Arabic numerals. Instead 

spell out the number. (e.g., Three thousand primary teachers constituted the 
sample.) Numbers occurring in the middle of the sentence can be written in 
Arabic numerals. 

iv) Numbers containing fewer than three digits are ordinarily spelled out as 
words no matter where they occur. (e.g., the test-consisted of fifty-four 
items). Large numbers are written as numerals (e.g. 234, 1,056...) An 
exception is made when there is a group or series of numbers. In such cases 
all numbers ire written as numerals (e.g. The number of students in these 
categories were 149, 57, 579 and 13...) 

v) When stating percentages or decimals, use Arabic numerals irrespective of 
the number of digits (e.g., in all 12 per cent ...The average was 34.7...) Do 
not use the percentage sign (%). 

 

g) Revision of the draft. 

 No investigator writes his research report in one go. After you have written one or 

two sections of your report, put it aside and work on some other parts. After a lapse 

of a few days, read your draft critically. Put yourself in the position of a reader and 

try to identify parts which are not quite clear or parts which do not follow logically 

in their positions. Try to see if the sentences contain unnecessary words or if the 

sentence could be reworded to enhance its clarity. You would be surprised that you 

could really make improvements in your draft on reading it after a lapse of a few 

days. After you have revised your draft three or four times, ask one of your 

colleagues to read your draft critically and suggest improvements. If he takes up the 

task sincerely you would have an objective feedback which you could use to 

remove the weak spots from your report. 

 

SUMMARY 

 
 

For writing a good research report one should first prepare a detailed research 
outline giving all major sec-lions and sub-sections and indicating the important 
points that would go in each. 
 
The report should be written in simple, easily readable style using as few and 
commonly used words as possible. Consult dictionary frequently for checking the 
spellings as well as correct use of words. 
 
Go straight to the point in the opening paragraph of each chapter/section. Open 
each paragraph with a topic or sentence and close it with a summary sentence. Put 
only one idea in each sentence and see that idea are arranged in a systematic and 
logical order. 
 
Revise your draft at regular intervals. 
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SELF-ASSESSMENT QUESTIONS No. 2 
 

Given below are sentences taken from research reports. Read these sentences carefully 

and decide whether any of the rules of scholarly writings have been violated. Write the 

word or words that are in contravention of these rules in the last column. 

 

Sentences Violations 

1. Girls constituted forty-five percent of the sample. 

 

2. 125 of the students included In the sample were boys and 98 were 

girls. 

 

3. In this study I have tired to analyze systematically the effect of 

the use of Primary Teaching Kit on the academic performance of 

primary school leaven. 

 

4. The mean of the boys on the test was forty-five point six. 

 

5. In his monumental book The Golden bough, Dr Frazer has given 

a psychological interpretation of the customs and mores of 

primitive people. 

 

6. The number of teachers teaching in classes I, II, III, IV and V 

were respectively 135, 128, 101, ninety-five and eighty-three. 

 

7. Rural boys formed 54% of the sample as against 96% of boys. 

 

 

9.2.2 Introducing Quotations 
Indiscriminate use of quotations should be avoided in a research report. Too frequent and 

unnecessary use of quotations betrays lack of self-confidence on the part of the writer. 

However, direct quotations from the works of other authors can be introduced as 

evidence or as an illustration of some statement made in the research report. Only 

quotation from the original source is acceptable in a scholarly report unless the original 

source no longer exists. 

a) Short quotations. 

 Quotations not exceeding fifty words should be introduced as run-thug material in 

the text itself The authority and the source should be listed by way of introduction 

to the quotation, and double quotation marks (") should be placed both at the 

beginning as well as at the end of the quotation. An example follows: 

 

 It may be pointed out that Mad also emphasizes this point in The Principles of State 

and Government in Islam when he says that, "a state built on the foundations of 

religion offers an infinitely better prospect of national happiness than a state founded 

upon the concept of 'seqular' political organism; provided, of course, that.." 
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Two other rules of quotation are illustrated in the example given above. These are: 

a) A word or phrase which appear within double quotation marks in the - source 

quoted, appears within single quotation marks (') in the research report. The word 

secular was places within double quotation marks (as "secular") in Asad's book and 

hence it appears in single quotation marks in the research report. 

 

b) Three dots or periods indicate that some material in the source quoted as been omitted 

in the text of the report. The three dots appearing just before the quotation mark in the 

above example indicate that complete sentence has not been quoted. In the example 

given below some portion has been omitted from the middle of the sentence: 

 

Asad maintains that "it is obvious that this concept of democracy is vastly different from 

that held by the ... Greeks." Irrespective of the number of words of lines omitted, only 

three dots or periods would indicate incomplete from the source. 

 

When certain portions are omitted, problems of grammatical construction sometimes 

arise, as in the following passage: 

 "Its primary, purpose as an academic study is to understand and explain the 

behaviour and functioning of organizations..... it will lead to the creation of new, 

more effective organizational forms." 

 

If the above material is quoted in the above form it would not fully convey the meaning. 

However, if the word as is placed either before or after the three dots, the idea would be 

clearer. But to add any word to the author's text would not be permissible. To tide over 

this difficulty, it is customary to place the added word within brackets such as these [ ]. 

The above quotation would thus appear in the research report as shown below: 

 "Its primary purpose as an academic study is to understand and explain the 

behaviour and functioning of organizations.... [as] it will lead to the creation of 

new, more effective organizational forms." 

 

Sometimes one may come across the word 'sic' placed in parentheses within a quotation, 

as shown below: 
 

 Emphasizing the need for free inquiry, Asad points out the inevitability of change 

in The Principles of State and Government in Islam when he says that, "Whether 

we like it or not; a change there will be—it is indeed, already being enacted before 

our eyes: a fact as evident as it is pregrant with tremendous possibilities for better 

of (sic) for worse." 
 

The insertion of the word sic indicates that the work "of' actually occurs in the original source 

instead of the word "or" and that-the researcher is in no way responsible for this error. 

b) Longer quotations. Quotations exceeding fifty words are: 

a) set off from the main text; and 

b) indented a few spaces from the left margin. 

 

 

http://will.be/
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An example of long quotation is given below: 

 

Plato's concept is different in a number of significant ways form that- of western, 

parliamentary democracy. Will Durant brings out some of these differences in The Story 

of Philosophy in the following words: 
 

 Automatically -without any hypocrisy of voting. Democracy means perfect equality 

of opportunity, especially in education; not the rotation of every Tom, Dick and 

Harry In public office. Every man shall have an equal chance to make himself fit 

for the complex tasks of administration; but only those who have proved their 

mettle (or in our myth, their metal), and have emerged from all tests with the 

insignia of skill, shall be eligible to rule. 

Three things should be noted in the above example of a long quotation. Firstly, there are 

no double quotation marks at the beginning and end of the quoted material. Secondly, the 

quotation is typed in single space whereas the tat of the research report is typed in double 

space. Thirdly the quotation is indented a few spaces.(5 spaces) from the left margin. 

Indenting the long quotation and typing it in single space makes it stand out as distinct 

from the rest of the teat. 

 

All paragraph indentations of the original source should be shown while quoting long 

paragraphs. All word or words printed in italics in that original source should be underlined 

in the research report. Underlining of word L r words in typed manuscript is an indication 

that if the manuscript were to be printed, these words would be printed in italics. 

If any part of a quoted material, which was not printed in italics, is underlined for the sake 

of emphasis, this fact should be made known. The usual practice is to write the words 

“italics mine” in parentheses immediately after the last underlined word. For example: 

 

 Outlining Spinoza's philosophy, will Durant says in The Story of Philosophy, “Only 

knowledge, then is power and freedom; and the only permanent happiness (italics 

mine) Is the pursuit of knowledge and joy of understanding.”" 

 

In the above quotation, the insertion of the words' italics mine' parentheses indicates that the 

preceding words were not printed in italics in the book from which the matter has been 

quoted but it has been underlined by the writer of the report for the purpose of emphasis. 

c) Punctuation and other marks in the quoted matter. When there is a punctuation or 

some other mark after the last word included in the quotation, the following rules are 

generally followed: 

a) Commas, period (full stops), question marks, marks of exclamation (!) are always 

placed inside the quotation marks. 

b) colons (:) and semi-colons (;) go outside the quotation marks. 

 

As an example let us take the following passage from Muhammad Mad, The Principles, 

of State and Government in Islam: 
 

 For one thing, an Individual, however brilliant, righteous and well-Intentioned, 

may easily commit mistakes of judgment owing to persona] bias in this or that 



164 

 

matter, whereas, on the other hand, in an assembly composed of many persons, the 

very existence of contrasting opinions and the ensuing debate on these opinions 

tends to illuminate every problem from various angles: thus, the danger of 

individual bias obtruding itself on legislation is, If not eliminated, at least greatly 

reduced. 

 

Two examples of how the punctuations marks will appear in the quotation are given 

below: 

 

Mad points out that, "an individual, however, brilliant, righteous and well-intentioned, 

may easily commit mistakes of judgment owing to person M bias in this or that matter, 

whereas," in an assembly, "the dangers of individual bin obtruding itself on legislation 

Is," largely eliminated. 

 

Note that the commas appearing after the words "whereas' and "is" are included within 

the quotation marks. Now let us see another form in which the same passage may be 

quoted. 

 

Asad points out that, "an individual, however brilliant, righteous and well-intentioned, 

may easily commit mistakes of judgment owing to personal bias in this or that matter"; 

but in an assembly, "the danger of individual bias obtruding itself on legislation is... 

largely eliminated." 

 

Note that the semi-colon appearing after the word "matter" has been placed outside the 

quotation marks whereas the period occurring at the end has been placed within the 

quotation marks. 

 

9.2.3 Referencing 
Referencing or documentation is the method used to inform the reader about the source 

from where a certain idea might have been borrowed or where a good discussion of an 

idea might be found. Two systems of documentation are prevalent In one system hill 

Information about the work under reference is provided on the same page in the research 

report on which the material under reference is presented. In this system, full details of 

the work under reference is provided at the bottom of the page in the form of a footnote. 

In the other system full particulars about all works consulted or referred to by the 

Investigator are placed in the end of the research report in alphabetical order and only the 

serial number of the work referred to and the page number in indicated .in the body of the 

tat in parenthesis. 

 

a) Footnotes. 

 When this system of documentation is adopted, a number is placed half space 

above the material in the text of the report and a footnote is provided at the bottom 

of the same page. The footnote also has the same number typed half space above 

the line containing the name of the author, the title of the work, the name of the 

publisher and the year of the publication. 



165 

 

Hillway has identified four functions served by footnotes1
 

These are: 

a) to cite authorities for statements made In the text, 

b) to refer the reader to publications cited earlier or to information provided earlier in 

the report, 

c) to acknowledge special aid received during the course of the study, and 

d) to add any personal or explanatory remark that may be interesting to the reader but 

not important enough to be provided in the text. 

 

Referencing of the above work under the system of footnote is shown at the end of the 

previous page. 

 

Note that 

1) A number is plated half space above the material to be documented. The number 

could also have been placed above the name of the author. 

2) Before placing the footnote(s) a short line has been drawn two spaces below the 

text. 

3) The identification number of the footnote has been placed half a spate above the 

main footnote.  

4) The footnote lists first the name of the author as printed in his cited work, then after 

a coma, the title of the work with main words capitalized and each word of the title 

underlined, then within parentheses the name of the city where the work was 

published and after colon the name of the publisher and after comma the data of 

publication. After closing the parentheses and placing a comma, the page number 

has been given. 

5) The first line of the footnote has been indented a few spaces. The second line of the 

footnote is double spaced. 

 

The first time a work has been cited it is fully documented in the footnote so that if any of 

the readers wants to check the authenticity of the citation he could locate the publication 

and check it. When the same work is referred to subsequently, full documentation is not 

necessary. The practice governing such citations is as follows: 

a) If the second reference to a work is made immediately after the first reference, and 

no other work has been referred to between these, it is customary to write mid in 

the footnote followed by a comma and the page referred to. (Ibid is the 

abbreviation of ibidem and means "in the same work") 

b) If reference is made to the work cited in the immediately preceding footnote and 

also to the some page, write Lee. cit, which is the abbreviation of loco citato and 

means "in the place cited, on the same page." Hence, when using Lee. cit the page 

number is not mentioned. 

 

                                                 
1 Tyrus Hillway, Handbook of Educational Research (Boston: Hougffton Muffin Company. 1969), 

p. 72. 
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c) When one or more footnote intervene between first and second reference to the 

same work, the footnote of the second reference contains the last name of the 

author, followed by op. cit (abbreviation of opere citato, meaning "in the work 

citato) and the page number. 

d) When more than cine work by the same author are referred to, the footnote contains 

the last name of the author, Snort title of the work and page number. 
 

To illustrate the above practices some footnotes are given from different pages of the 

research report. An explanatory note follows these footnotes. 
 15Will Durant, The Story of Philosophy (Washington Square Press, 1974), p. 197 
 16Ibid, p. 89. 
 17Muhammad Asad, The Principles of State and Government in Islam (Gibraltar: 

Dar Al-Andalus, 1980), p. 79. 
 18Loc. cit. 
 20Durant, op.cit., p. 285. 
 25Asad, op. cit, p. 103. 
 26Loc. cit 
 

Explanatory note: The footnote numbered 15 gives fill details about the work referred to. 

This indicates that it is the first time that research report has made reference this work. 
 

The footnote numbered 16 a gap refers to Will Durant's both this time the reference is 

made to another page (p. 89) when immediately preceding footnote referred to page .197. 

The footnote number 17 refers to Muhammad Asad's I first time and reference is made in 

the research report to page 79 of the book. Footnote 18 indicates that reference is made 

again to the same page of Mad's book in the research report. 
 

The footnote numbered 20 indicates that the research report now makes reference to Durant's 

book cited earlier. The use of op. cit. indicates that in between this reference to Durant's book 

and the last reference to that book the research report has referred to some works. 
 

The footnote numbered 25, like the previous footnote, makes reference to an earliest cited 

book by Asad. The next reference is to the same page in Asad's book as in footnote 

number 25. All references in the text of the report are numbered serially to facilitate 

identification. The documentation of these reference can be made in the footnote, at the 

end of the chapter or at the end of the research report. The footnote is generally preferred 

as the reader can easily locate it. 
 

b) Author-number system. 

In order to save space some research journals in western countries encouraged the author-

number system for citing references. Under this system all works referred to are listed 

alphabetically under the heading "Bibliography" placed at end of the research report. 

Whenever reference is made in the research report, the serial number of the work and the 

page are placed in parentheses within the text (14: 105). Thus it is indicated that the 

material refers to the work at serial number 14 in the bibliography and page number 105 

of that work. This system is more commonly used in journal articles. 
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Bibliography 
Every piece of source material that an investigator found useful in conducting his 
research is included in the bibliography given at the end of the research report. Any work 
not actually consulted and found useful should not be included. The purpose is not to 
present an exhaustive list of all relevant available material but to list works which had 
direct application in the study. 
 
If a bibliography is short, that is if it extends to two or three pages, all works should be 
arranged in an alphabetic order according to the last name of the author. If the 
bibliography is long, it may be useful to group works according to subject matter. 
Sometimes manuscripts and public documents, if numerous, are listed separately. Items 
in the bibliography are numbered only if the author-number system of referencing is used 
in the text. 
a) Annotated bibliography. 
 In a thesis or dissertation, it is desirable to present an annotated bibliography. 

When presenting a bibliography in this form, each item is annotated briefly. A two 
or three lines description of the subject dealt with in the work and the element 
found useful is all that is Included. The annotation is given after the bibliographic 
entry and separate from it. It is typed in single space in the form of a paragraph 
indented a few spaces from the left hand margin. 

 
 Bibliographic entries differ slightly form entries in the footnote. The name of the 

author, is given last name first with first and middle names coming after a comma. 
Commas in the footnote are replaced with periods. However, if there are more than 
one authors, the name of the first author is given last name first. The names of 
other authors are given as normally written. There are some differences in the form 
in which books, government publications, journal articles, etc.: are listed. These are 
illustrated below. 

 

b) Bibliographic entry for books and reports. 
 As books as well as reports are printed as a single piece of publication, the title is 

underlined. In case of reports the Committee/Commission/Foundation or 
Government agency preparing The report is named in place of the author. Thus,  

 
 Asad, Muhammad. The Principles of Stole and Government in Islam. Gibraltar: 

Dar Al-Andalus, 1980. 
 

 Al-Ghazali. Inner Dimensions of Islamic Worship. Trans. Muhtar Holland. 
Lelcester. The Islamic Foundation, 1983. 

 

 Ogburn,. William F., and Meyer F. Nimkoff. Sociology, 3rd. ed. Boston Houghton 
Mifflin Company, 1958.  

 

 Smithsonian Institute. Annual Report of the Board of regents for the year ending 
June 20, 1931. Washington: U.S. Government Printing Office, 1933. 
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 Note that (1) the second line of each entry is indented quite a fes spaces so that the 

names of the authors stand out clearly, 2) the second entry is a translation and 

hence the name of the translator is mentioned after the names of the author and the 

title, (3) in the third entry the name of second author is given in the normal form, 

and (4) the fourth entry is the report of an organization and there is no individual 

named as the author. Instead, the organization is listed in place of the author. 

 

c) Bibliographic entry for articles published in journals. The article published in 

periodicals is not printed as an independent, separate publication bearing the title of 

the article. Hence the entry of an article lists the names of the author, the title of the 

article within double quotation marks and the name of the journal underlined, 

followed by volume number, date of publication' within parentheses and finally the 

pages comprising that article, some examples follow: 
 

 Eells, Walter C. "Intentions of Junior College Students," Junior College Journal, 

VII (October, 1936), 3-10. 
 

 Kann, Robert A. "Public Opinion Research: A Contribution to Historical Method." 

 Political Science Quarterly, LXXIII (September, 1958), 374-396. 

 

It may be noted that (1) the name of the article writer is written last name first, (2) the 

title of the article is placed within double quotation marks so also is the comma placed at 

the end of the title, (3) the name of the journal is underlined as the publication bears that 

title, (4) the volume number of the journal is written in roman numbers and the date of 

publication is placed thereafter within parentheses, and (5) the pages of the journal 

containing that article is the last entry. 

 

SUMMARY 
 

A) QUOTATIONS 
Material from original sources only may be quoted as evidence or as an illustration 
of some point made in the report. 

 
 Quotations of upto fifty words may be integrated in the text and typed in double 

space like the rest of the report. The material quoted (1) should be placed, within 
double quotation marks, and (2) its original source should be mentioned. 

 
 Quotations exceeding fifty words should be (1) separated from the main text by 

double spaces, (2) indented a few spaces from the left-hand margin, and (3) typed 
in single space retaining paragraphing of the original source. 

 
 Any omission made in the quoted material should be indicated by three dots. All 

words printed in italics should be underlined; portions underlined by the 
investigator for the sake of emphasis should be followed by the words "italics 
mine" placed in parentheses. Any word added should be placed within brackets. 
Punctuations coming at the end of the quoted material should be retained within the 
double quotation marks except colons and semi-colons. 
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B) DOCUMENTATION 

 The research report should document sources where ideas presented may be found 

in available literature on the subject. Two major forms of documentation are 

footnotes and bibliography. 

 a) Footnote. 

  A number should be placed half a space above the line at an appropriate 

place in the material to be documented in the footnote. The footnote is placed 

at the bottom of the same page separated from the text by a short line starting 

from the left-hand margin placed double space below the text. The number of 

the footnote is typed one and a-half spaces below the shortline and the 

particulars of the source are typed two spaces below the s fort line. The 

footnote includes name of the author, title of his work, place published, name 

of the publisher, year of publication and the page referred to. The first line of 

each footnote is indented a few space inside the left-hand margin. 

 

  Subsequent references to a work are brief and use abbreviations of la tin 

words such as ibid, Loc. cit., op. cit. depending upon whether the second 

reference is the immediately next reference from another page, from the 

same page or whether some other references intervene between first and 

second reference. 

 

 b) Bibliography. 

  A list of all work consulted and found useful during the study is places at the end 

of the research report. The list may be arranged alphabetically in accordance 

with the last names of authors or may be grouped according to subjects. 

 

  Bibliographic entry for books contains the name of the author (Last name 

first); title of the book with main word capitalized and each word underlined 

separately; place of publication, name of publisher and year of publication. In 

case of reports, the name of the agency producing the report replaces the 

name of the author. 

 

  Bibliographic entry for journal article contains the name of the author title of the 

article enclosed in double quotation marks; title of the journal underlined; 

volume number, date of publication and pages of the journal containing the 

article. 

 

  The first line of each bibliographic entry beings with the left-hand margin 

whereas the second and subsequent lines are Indented quite a few spaces. 

 

  The bibliography of thesis or dissertation contain, in addition to the 

particulars listed above, a brief description of the subject dealt and the 

element found useful for the study. 
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SELF-ASSESSMENT QUESIONS No. 3 

 

1. In the following quotations-made in r research report finds mistakes of presentation 

and writes it in appropriate column. 

 

Quotation Mistake 

a) "the greatness of Bacon lay precisely in his passion to 

be like Plato," 

 

b) "His achievement was not the less great because it was 

indirect." 

 

c) "His philosophical works, though little read now, 

"moved the intellects that moved the world" in the 

truest sense of the word." 

 

d) "It is only & bundle of sensation, one bundle of 

memories;" 

 

e) Only knowledge, then is power and freedom: and the 

only permanent happiness the pursuit of knowledge and 

the joy! understanding." (Italics ours) 

 

 

2. Some foot note entries are given in column 'l below. Indicate in column 2 what the 

entry signifies about the source or the immediately preceding footnote it signifies 

that 

Footnote It signifies that 

Col (1) Col. (2) 

15Thid., p. 105   

wells, op. cit., p. 89  

19L.oc. cit.  

20Ibid., p. 127.  

25Durant, Stay of Civ., p. 30  

26LOC. cit.  

270p. cit., p. 35  

 
3. Read the documentation entries given in column 1. If you think that a particular 

entry is a footnote put Fin column 2. Put B if you think that the entry is from the 

bibliography. Now try to identify if there is any mistake in the entry which is in 

conflict with its being a footnote or a bibliography and indicate it in column 3. 
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Documentation Entry 'F or B' Mistake 

Col(1) Col (2) Col (3) 

a) Gardner, J.F. and Shoemaker, S. P. History of 

France. New York: A. B. C. Publications, 1909 

  

b) Wrenn, C. Gilbert. Student Personnel Work in 

College. New York: Ronald Press, 2961, pp. 35-95 

  

c) Allen Border. Cricket in Australia (Karachi: Ideal 

Publications, 1995, p. 95 

  

d) Gandhi, M.K. "The Philosophy of Ahinsa," 

International Journal of Politics, 13 (January, 

1942), 35-78 

  

e) Asif Iqbal and Miandad, Javaid, The Victory at 

Sharjah (Karachi: Glory of Islam Publishers, 

1998), p. 69 

  

f) Khan, Yahya, "The Great Surrender," Islamic 

Revolution, XXXV (January, 1993) 

  

 

 

9.3    ASSEMBLING THE RESEARCH REPORT 

 

You have studied the organizational framework of the research study and mastered the 

guidelines for writing the report and the techniques of documentation. Using these skills 

you should be in a position to write the report. At this stage all you need to know is the 

arrangement of papers containing title, table of contents, chapters of the report, 

appendices and the bibliography. You also need to know the typing requirements of a 

research report. This section would deal with these aspects mostly through sample pages 

of a research report. 

 

9.3.1 Arrangement of the Materials 
The material presented in a research report fall into three parts:  

I. Preliminaries,  

II. The text, and  

III. Reference material. 

 

I Preliminaries. 

The preliminaries of a thesis or a dissertation consist of the following: 

 The title page. It should include the title of the study, the name of the investigator, 

the degree for which the research was carried out, the department and the university 

where the study was conducted, and the data of completion of the study. 

 

 The title of the study should not be too long but it should give enough indication of 

the content to be of interest to readers. 

 



172 

 

The title of the study is typed in capital letters. 

a) The entire page is so typed that each line is in the centre of the page. A sample title 

page is at Annexure I. However, the student should follow the instructions of the 

University in this regard. 

b) Preface. Preface in the sense in which it is used in books is not required in theses or 

dissertations. However, he may like to make a mention of special assistance the 

researcher received from individuals, institutions, libraries, typist, etc., under the 

heading of "Acknowledgments." This is, however, optional. 

c) Table of contents. The table of contents should contain all major headings of the 

text. Listing of all sub-headings would be superfluous. 

 

 The tides of chapters are generally written in capital letters. All major headings are 

aligned to the left-hand margin, page numbers are aligned to the right-hand margin 

and a series of dots intervene in between. 

 

 A sample table of contents is at Annexure II. 

d) List of tables, charts, illustrations, etc., Tables are numbered in the text in the order 

of their occurrence. A list of tables giving table numbers, headings, and the page is 

repaired separately from the table of contents. Similarly, figure: re numbered in the 

text in order of their occurrence and a separate table of figures is provided. Other 

illustrations, maps, etc., if any, are treated similarly. 

 

II The text. 

 Chapters constitute the main text of a research report. For the convenience of the 

reader the material presented in a chapter is divided into different sections. Each 

section is further divided into subsections. In the interest of consistency, a system 

of headings should be followed. 

 

 There is a hierarchy of headings used in research reports. The guiding principles 

are as follows: 

i) A heading underlined is higher in hierarchy than a heading without 

underlining. 

ii) A heading placed in the centre of the page is higher in hierarchy than a 

heading placed along with the left-hand margin. 

iii) A heading placed in line with the left-hand margin is higher in hierarchy than 

a paragraph heading. 

 

 Thus suppose, we want to present some material dealing with the problems of 

education in Pakistan. While discussing we would like to discuss problems of 

different sub-sectors of education. Again, while discussing problems of say 

primary education, we would like to discuss problems of teaching, students, 

curriculum, finance, etc.  
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 Before we start writing we should devise a system of beading. One system is 

suggested below: 

Problems of Primary Education 

 

Problems of Teachers 

 Absence of service structure. The absence of a service stru-true. Inadequate 

facilities for professional growth. 

 

Problems of Students 

 Unrelated curricular Most of what is taught has no relation with Absence of 

physical facilities. Physical facilities for students 

 

Problems of Secondary Education 

 

Problems of Teachers 

 Notes: No periods are placed at the end of centre or vide headings. 

 

 A period is placed at the end of the paragraph heading and the running matter 

begins after two spaces. 

 

 If the division and sub-division of side and paragraph headings is too large some 

readings are introduced without underlining. An example of this systems then 

below: 

Problems of Primary Education Problems of Teachers 

 

Absence of Service Structure 

 Lack of opportunities of horizontal promotion. There are only Absence of vertical 

promotion. The qualification for supervisory inadequate facilities for Professional 

Growth 

Problems of Students 

 

Even side headings and paragraph headings without underlining can be introduced as 

lower order headings. 

 

Tables and figures should be numbered serially throughout the text. Brief tables and 

figures can be placed within the text whereas large tables should be placed in the form of 

a an appendix at the end of the text. The tables or figures should be placed in the text 

after reference has been made to them in the text. The table should preferably be on the 

san4e page on which reference is made to it. The discussion of data contained in the 

entire should come next and should preferably be on the same page. In any cast the entire 

table should be on one page. To facilitate reference to data presented in different cells of 

the table, columns may be numbered. An example follows: 
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A comparison of the plan allocations and actual utilization of funds during the plan 

period would now be made. Table 15 shows: 

 

Table-13: Plan Allocations and Utilizations during the First Three Plans 
(Million Rs.) 

 First Plan Second Plan Third Plan 

Sub-sector Allocation Utilization Allocation Utilization Allocation Utilization 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 Col. 7 

Primary       

Secondary       

College       

 

III  Referenced material 

 Reference material consists of appendices and bibliography. Usually everything 

important is included in the text and there is no need for providing any appendix. 

However, copies of questionnaires, copies of significant correspondence, tests and 

other data gathering devices used in the study are always included in the appendix. 

When a large number of tables, charts, graphs or other illustrative materials are 

included in the study, it is much more convenient to group all of them together and 

place them in one place instead of scattering them all over the text. This 

arrangement makes reference to these much easier. Bibliography is generally the 

last item in the research report. 

 

9.3.2 Typing Instruction 
The typing can best be done by the investigator himself. However, if he cannot do it, he 

should at least be in a position to give proper instruction and guidance to a typist who is 

prepared to work with patience and follow all instructions carefully. 

 

The original copy to be submitted to university should be typed on 22 by 28cms 

)118(
4
1

2
1 by

 heavy white bond paper. Get one copy more than required by the university 

typed. This extra copy is for your record. 

 

The research report should be typed on only one side of the page and should be typed 

double spaced all through except for long quotations. Leave generous margins on all side 

of the paper. Usually 4
11

 are left at sides and an inch at top and bottom. Page numbers 

may be typed at the right hand corner or at the centre of the page, usually six spaces from 

the top of the page. The typing should start four spaced below the page number. The page 

on which a chapter begins should have more space left at the top, say four to six spaces 

below the normal page. A sample page showing these is at Annexure III. 
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KEY TO SELF-ASSESSMENT QUESTIONS (SAQs) 
 

S.A.Q. No. 1 
1. F  

2. F  

3. T  

4. F  

5. T 

6.  F   

7.  F   

8.  F   

9.  T   

10.  T 

 

S.A.Q. No. 2 
1. Forty-five (correct 45) 

2. 125 (one hundred and twenty-five) 

3. I (the investigator) 

4. Forty-five point six (correct 45.6) 

5. Words "monumental" and "Dr" should be deleted. 

6. Ninety-five and eighty-three (correct 95 and 83) 

7. % (correct 54 per cent and 96 per cent) 

 

S.A.Q. No. 3 
a) There should be only three dots instead of live, 

b) The period placed outside the double quotation marks should have been inside. 

c) The words starting with moved and ending with world, placed within double 

quotation marks should have been placed within single quotation marks. 

d) The semi-colon should be outside the double quotation marks. 

e) The words "italics ours" should have been placed where the underlining ended, that 
is after the word happiness. 
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2. 15 It is from the book cited in footnote 14, but from a different book. 

 18 It is from Wells' book cited sometime back. 

 19 This quotation has been cited from p. 89 of Wells book cited in footnote 

number 18. 

 20 This quotation is again from Wells’ book but from p. 127. 

 25 This quotation has been taken from Durant's Story of Civilization, which has 

been cited earlier somewhere. 

 26  This quotation is again from p. 30 of Durant's book cited in footnote number 25. 

 27 This quotation is from p.35 of Durant's Story of Civilization. 
 

3. a) B, The name of the second author should be written first name first. 

b) B, Pages are not given In bibliography, these should be deleted. 

 c) F, A comma and not a period is put after the name of the author. 

 d) B, Volume number of the journal is given in, roman numerals; 13 should be 

written as XIII. 

 e) F, The name of the second author should also be given first name first. 

 f) B, A period and not a comma is placed at the end of the name of the author. 

Pages covered by the article are indicated in the end. 
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