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M.Lib.I.Sc. – 6: Research Methods in LISc  

Block – 1 : Introduction to Research Methods 

 

Block Introduction 

 
 

Research is a process and a means to acquire knowledge about any material or human 

phenomena. Rapid social, economic and technological changes of modern times are 

causes as well as effects of new discoveries, inventions and findings in various walks of 

life resources contributes to the general found of knowledge and helps so many complex 

problems of the society. 

 

 Library and information science attempt to bring together computes and methods 

from various disciplines such as physical and biological sciences, computer science, 

psychology, linguistics and other social sciences, communication technologies etc in 

order to develop techniques and devices in collecting, organizing, storing, retrieval and 

interpretation and user ---of information. 

 

 These are (1). Construction processes such as cognitive process in information 

seeking learning processes (philosophical, historical and psychological perspectives) and 

(2). Application of methods in library and information services (qualitative and 

quantitative methods).  

 

 This Block is presented in 3 units. Unit 1 is an attempt to provide some basic 

knowledge of research its definition, need, objectives types and qualities of research. 

 

 Unit 2 deals with research is librarianship and emphasizes the need for librarians 

to know various research methods and processes and how these concepts and methods by 

introduced in the work place (both user centric and system centric). 

 

 The research planning is explained in terms of the general model of the scientific 

inquiry as projected by Busha and Harter. It involves formulation of the research plan and 

finally the implementation of the research results.  

 

 

 Prof. N B Pangannaya 

 

 



 

MLISc – 6  

Research Methods in LISc 
 

 

Block – 1 

Introduction to Research Methods 

 

 

Unit -1         

FOUNDATIONS OF RESEARCH 

 

Objectives of the Unit 

 This unit gives you an elementary knowledge of research, such as meaning, definition, 

process and types etc., 

After going through this lesson you will; 

a) Know the meaning of the research 

b) Understand the need for research 

c) Know the types and qualities of research 

 

1. Introduction 

 Curiosity or inquisitiveness is a distinctive feature of human beings.  Curiosity to know 

about ourselves, our environment, our planet and the universe is inherent in us.  Innumerable 

questions go on arising in our mind: What are the parameters of sound health of a person?  How 

do problems of health arise? What are the remedies?  What is the shape of the earth? How do 

solar and lunar eclipses arise? How is rain formed?  Why are places like Ootacamund, Simla 

cooler than their nearby places?  Is there any life in other planets?  What are stars? Why day and 
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night alternate?  Why the mode of life and activities of human beings vary from place to place? 

and so on.  Whenever such questions arise we seek answers to them.  Whenever we encounter 

problems, we try to find solutions to them.  Seeking answers to questions and finding solutions to 

problems have been the basis of human progress. A systematic search for an answer to such of the 

questions or a solution to a problem is called research. 

 

2. Concept of Research  

 The term research is originated from the French term ‘recercher’.  This is a two-worded 

term i.e. ‘re’ and ‘cercher’- means to search afresh.  Research means the act of searching into a 

matter closely and carefully.  It is a process of inquiry directed to the discovery of truth.  Literally 

the term research signifies an act of searching for something with all care and precautions. 

Webster’s dictionary defines the term research as a “careful search, critical inquiry or examination 

in seeking facts or principles; a diligent investigation to ascertain something.”  This definition 

clearly indicates that research is not merely a search for truth, but it is a prolonged, intensive and 

purposeful search.  Research is undertaken to discover answers to questions by applying scientific 

method.  Developing sciences calls for constant reviewing and revision of generalizations and 

confirmed tests, because numerous changes are taking place and subsequently the concept many 

change.  Thus constant search and research become essential to know the exact truth.  The 

research may comeout with new empirical laws and disproves the old ones.  This may lead to 

construct the new theories.  Therefore, it is believed that the research is not an end to a problem; 

rather it is the beginning where the new research is able to raise new questions.   
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3. Trends in Research 

In the early times, research was just a casual affair.  Men of genius character and ability 

used to engage themselves in the dark corner of their crude laboratory to conduct the research.  

They were largely overtaken by curiosity.  Irresistible mental urge use to dictate their research.  

The lack of provision to know each other’s mind and working in isolation without proper 

communication facility led to the duplication of research in many places.  In the process 

enormous amount of time, energy and materials are wasted.   This trend is called solo research or 

parallel research.  Dawn of printing technique, development of communication facilities and the 

birth of journals as the fast means of research communication fastened the process of research and 

gave a strong support to establish the link amongst isolated research workers.  Improved 

communication skills, transportation facilities and steady growth of journals in the subject field 

furthered the transfer of knowledge across the space and time.  This has resulted in the new trend 

in research called team research.  During this period the enlargement and the extension of horizon 

of knowledge has resulted in the interdisciplinary growth of subjects whereby subjects got 

interlinked and interlaced so as to bring out the new areas of study and research.  This growth 

gave a new direction and resulted in the new trend in research called team-relay-research.  

Therefore, it is seen that the research is not exclusive preserve of the chosen few but it is the 

domain of the individuals belonging to any subject field who can lay their hands in discovering 

new things and new ideas.   

 

4. Meaning and Definition 

  Library and information professionals have to analyze the definition and meaning of the 

term research with different points of view in mind, because the professionals are supposed to 

deal with the Universe of Subjects collected in the library.  Therefore, knowing the meaning of 
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research from different angle is essential and it gives proper direction to understand the structure 

and development of the subject.  Hence, it is discussed in the forgoing paragraph the meaning of 

research as stated by different subject experts.  George Lundburgh states, “A method sufficiently 

objective and systematic to make possible classification, generalization and verification of the 

data observed”.  Another author states that “Research is finding out something, adding something 

to the known – research is the process of discovering something new”.  Dr.S.R.Ranganathan 

seems to be very elaborative in his elucidation of the meaning of the term research.  He says that 

the research is a “critical and exhaustive investigation to discover new facts, to interpret them in 

the light of the known ideas – laws and theories – to revise the current laws and theories in the 

light of the newly discovered facts and to apply the conclusions to some practical purpose”.  This 

definition encompasses both the theoretical as well as the practical value of research.  In the light 

of definitions mentioned above it can be summarized that the research is the discovery of 

something or interpretation of what is there in existence with the help of newly discovered facts.  

The interpretation of the term research as given in Encyclopedia of Social Sciences Vol. No. 13 pp 

330-334 emphasizes the vital role of common sense in consolidating the experience and arriving 

at the conclusion.  It is stated that research is the manipulation of things, concepts or symbols for 

the purpose of generalizing, to extend, to correct or verify knowledge whether that knowledge aid 

in the construction of a theory or in the practice of an art.  This explanation is justified by giving 

an example of a mechanic and a physician who are constantly connected with the care and repair 

of a machine and curing and prescribing treatment to a patient respectively.  It is concluded that 

the mechanic or the physician compared with research worker because of their nature of 

generalizing about their respective oberservation and diagnosis.  This statement further reiterated 

that research is more an application of organized common sense than an outcome of the dazzling 

degrees.   
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 Research is a fact finding inquiry and has some unique characteristics.  Scientific 

procedures and techniques are used in the process of fact finding.  Social problems can be pursued 

from various angles and the research is not depending on single tool or method.  As Paulin Young 

observed that “research studies generally utilize not only variety of techniques but also of view 

points.  This procedure rests on the assumption that no one point of view or scientific discipline 

can encompass total social reality.  Neither should a single technique of study be regarded as 

sovereign.  Each is a complement to others”.   

 

5. Characteristics of Research 

 The above definitions reveal the various characteristics of research:   

1. Research is a systematic and critical investigation into a phenomenon. 

2. It is not a mere compilation, but a purposive investigation; it aims at describing, 

interpreting and explaining a phenomenon. 

3. It adopts scientific method. 

4. It is objective and logical, applying possible tests to validate the measuring tools and 

the conclusions reached. 

5. It is based upon observable experience or empirical evidence. 

6. It involves original work and therefore demands an open mind.  

7. Research is directed towards finding answers to pertinent questions and solutions to 

problems. In other words, it involves the quest for answers to unsolved problems.   

8. It emphasizes the development of generalization, principles or theories. 

9. The purpose of research is not to arrive at an answer, which is personally pleasing to 

the researcher, but rather one, which will stand up the test of criticism. 

10. It is carefully recorded and reported. 
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6. Objectives or Purposes of Research  

 The objectives or purposes of research are varied.  They are: 

1. Research extends knowledge of human beings, social life and environment.  Scientists and 

researchers build up the wealth of knowledge through their research findings.  They search 

answers for various types of questions as: what?, where?, when?, how? and why? of 

various phenomena, and enlighten us.  The bodies of knowledge have been developed by 

research in general and pure or fundamental research in particular. 

2. Research unravels the mysteries of nature; brings to light hidden information that might 

never be discovered fully during the ordinary course of life. 

3. Research establishes generalizations and general laws and contributes to theory building in 

various fields of knowledge.  Our knowledge of isolated events is connected together to 

draw generalizations and general laws.  Law of gravitation, law of demand and principles 

of organization such as unity of command and scalar principle, the theory of consumer 

behaviour and motivation theories are some examples for such generalizations, laws and 

theories. 

4. Research verifies and tests existing facts and theory and these help improving our 

knowledge and ability to handle situations and events. According to Merton: "empirical 

research goes far beyond the passive role of verifying and testing theory.  Research plays 

an active role, it performs at least four major functions.  It initiates, it formulates, it 

deflects, and it clarifies theory." 

5. General laws developed through research may enable us to make reliable predictions of 

events yet to happen. 

6. Research aims to analyze inter-relationships between variables and to derive causal 

explanations; and thus enables us to have a better understanding of the world in which we 

live. 

7. Applied research aims at finding solutions to socio-economic problems (e.g., social unrest, 

unemployment, and poverty), health problems, and human relations problems in 

organizations and so on.  It has resulted into better quality of life, longer life span and 

better control over events. 

8. Research also aims at developing new tools, concepts, and theories for a better study of 

unknown phenomena. 
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9. Research aids planning and thus contributes to national development.  Research - social 

science research in particular - aids planning in the following ways: 

 

Research brings out factual data on prevailing situations and problems and helps to draw 

up plans and schemes on a realistic basis.  Research unfolds facts on which sound decisions can 

be made before committing resources. 

   

7. Need for Research  

In the contemporary context research has occupied a prominent place in all sectors. 

Government departments, industrial establishments and business organisations have started giving 

top priority to the research and at the same time lot of keen interest are shown to establish the 

Research and Developments (R&D) wings in these institutions to evaluate the programmes and to 

find out the solutions to the emerging problems and further initiating to make new discoveries. 

With the changing environment the societal problems are getting more and more complicated.  As 

a problem solving method the research will adopt multi pronged approach to solve the problems 

that are posed from time to time.  Therefore research is considered as basic ingredient for 

development and serves as a means for rapid socio-economic development of the country.  

Modern society is constantly extending its boundaries by adding continuously the material wealth 

and hence the problems associated with such expansion should also be tackled with the process of 

research.  Research is considered as an essential tool to solve the day-today problems.  It is known 

that the social pressure in the form of population pressure emphasizes the need to increase the 

production of all commodities and services in order to keep alive and active the teaming millions.  

It calls for new methods of production of commodity and services to develop by using the 

advanced technology.   
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Impartially the basic needs of the mankind are food, shelter, clothing and transport.  

Therefore any government for that matter is bound to provide these basic facilities to its people.  

In these days of scarcity of natural resources and frequent occurrence of natural calamities it goes 

difficult to cope up with the supply of basic requirements.  This further demands the 

intensification of agriculture, promoting artificial forming and converting the abundantly 

available raw materials into consumable form by using the technology of complex nature.  So also 

in the context of transport, clothing and shelter some kind of alternatives are to be worked out to 

cope up with the emergency of the situation.  Hence research is a never-ending process.  It is 

regarded as a powerful instrument for the economic growth and social development. 

 

Self Check exercise  

1. Define research and state its importance to the society. 

Note: 

 

 

 

 

 

 

 

 

 

 

 

8. Types of Research 

Although any typology of research is inevitably arbitrary, Research may be classified 

crudely according to its major intent or the methods.  According to the intent, research may be 

classified as: 
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Basic Research / Pure Research; 

Applied Research; 

Exploratory Research; 

Descriptive Study; 

Diagnostic Study; 

Evaluation Studies; and 

Action Research. 

 

According to the methods of study, research may be classified as: 

Experimental Research; 

Analytical Study; 

Historical Study; and 

Survey. 

 

The above classification is not a watertight demarcation.  It is just an approach to 

differentiate the distinctive approaches to research for the purpose of better understanding.  The 

different types of research are not sharply distinguishable from one another.  There may be 

overlapping between one type/method and another. For example, pure research may involve 

experimentation or case study or analytical study; Evaluation studies may apply experimental or 

survey methods; Experimental research is necessarily an analytical study and so on. 

 

The quality of a research project depends, among the other things, upon the suitability of 

the method selected for it.  Hence care should be taken in selecting the appropriate method of 

research for any project. A thorough knowledge of types and methods of research is essential for 

this purpose. 

 

8.1 Basic Research and Applied Research. 

 Basic research, which is also known as pure or fundamental research.  Generally, here a 

search is made for broad principles and synthesis without any immediate utilization objective.  It 

may not be directed towards the solution of any practical problems.  Basic research establishes 
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variety of tools and models.  The utility of this may be found years later sometimes even 

centuries.  This is more an outcome of intellectual exploration arising from irresistible curiosity of 

the research.  Burtrend Russell observed that, “Mathematical research is pursued without even 

caring to know whether it has or does not have any correlate in the phenomenal world.  A Pure 

Mathematician pursues his research without even caring to know whether his results are 

meaningful”.    

Applied research is also known as action research is associated with particular project or 

problem.  It is of practical value to solve the problems of ‘real world’   situations.  Applied 

research is perused for some end outside its own domain, either for an immediate distinct utility 

or as an aid to the development of some other subject.  By and large the purpose of applied 

research is to collect facts or evolve methods, which will be of immediate value in solving some 

specified practical problem.   

Applied research discovers the what, why and how of actual life.  If the subjects of the 

universe of knowledge have to increase their importance they should lay emphasis on the applied 

aspects.  We are seeing increasing aspect of applied subjects like, mathematics, biology, physics, 

sociology, economics, linguistics, etc. 

 

On the basis of the above discussion the distinction between the basic and applied research 

is drawn  as follows. 

Basic Research Applied Research 

1. Aims to contribute to theory and 

techniques of the discipline. 

 

2. Studies any problem  

 

 

3. Studies a problem usually from the 

1. Aims to solve or ameliorate a 

problem 

 

2. Studies problems with important 

social consequences. 

 

3. Often several disciplines collaborate 
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focus of one discipline. 

 

4. Restricts to Research 

 

 

 

5. Requires mainly technical 

judgement. 

 

6. Seeks generalizations 

 

 

7. Accepts the hypothesis that 

variables not measured remain 

constant. 

 

8. Looks for the ‘basic processes’ 

 

 

9. Content with small differences if 

statistically significant. 

 

10. Tries to say why things happen 

 

11. Attempts to get all the facts. 

 

 

 

 

12. Aims at publishing a research 

report (on the average this can be 

done about five years after the field 

work is done). 

 

13. Reports in technical language of the 

discipline. 

 

 

 

for solving the problem. 

 

4. Often is solved in action or 

administration, not only in research 

 

 

5. Requires also a sense of what the 

situation and personalities can bear. 

 

6. Often studies individual cases 

without the objective to generalize. 

 

7. Recognize that other variables are 

constantly changing. 

 

 

8. Looks for any variable which makes 

the desired difference. 

 

9. Interested in important differences. 

 

10. Tries to say how things can be 

changed. 

 

11. Should attempt only to correct facts 

which speak reasonably directly to 

practitioners’ decisions, to actionable 

alternatives recognized in advance. 

 

12. Aims at bringing out actionable 

points quickly in a series of 

memoranda and discussions with 

practioners. 

 

13. Reports in common language. 

Distinction between Basic Research and Applied Research 

Source: P.Saravanavel. Research Methodology. pp 39-40 

Basic research and applied research however are not distinct and separate activities.  One 

involves the other and always relative emphasis on mere intellectual exploration or on practical 

nature of the solution varies.  
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8.2. Exploratory or Formulative Research 

 Exploratory research is preliminary study of an unfamiliar problem about which the 

researcher has little or no knowledge.  It is similar to a doctor's initial investigation of a patient 

suffering from an unfamiliar malady for getting some clues for identifying it. "It is ill-structured 

and much less focused on pre-determined objectives." It usually takes the form of a pilot study. 

 

 The purpose of an exploratory study may be: 

 to generate new ideas; or 

 to increase the researcher's familiarity with the problem; or 

 to make a precise formulation of the problem; or 

 to gather information for clarifying concepts; or 

 to determine whether it is feasible to attempt the study. 

 

After spending a tremendous amount of energy and time on a research, sometimes, a 

scientist may find that it is not possible to secure the required data.  A preliminary exploration 

could help avoiding such problem.   

 

An exploratory study does not aim at testing hypothesis.  According to Daniel Katz, it just 

attempts "to see what is there rather than to predict the relationships that will be founded". But it 

would be so designed to provide as definite information as possible for a set of research 

objectives. 

Exploratory research is necessary to get initial insight into the problems for the purpose of 

formulating them for more precise investigation.  Hence, it is also known as formulative research. 

 

8.3 Descriptive Research 

 Descriptive study is a fact-finding investigation with adequate interpretation.  It is the 

simplest type of research.  It is more specific than an exploratory study, as it has focus on 

particular aspects or dimensions of the problem studied.  It is designed to gather descriptive 

information and provides information for formulating more studies.  Data are collected by using 

one or more appropriate methods: observation, interviewing and mail questionnaire. 
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 Descriptive research is applicable to problems, which satisfy certain criteria.  First, the 

problem must be describable and not arguable. For instance, philosophical and controversial 

issues are not suitable for descriptive study.  Second, the data should be amenable to an accurate, 

objective, and if possible, quantitative assemblage for reliability and significance. Thirdly, it 

should be possible to develop valid standards of comparison. Lastly, it should lend itself to 

verifiable procedure of collection and analysis of data. 

 

 A descriptive study aims at identifying the various characteristics of a community or 

institution or problem under study, but it does not deal with the testing of proposition or 

hypothesis.  However, it can reveal potential relationships between variables and thus is helpful 

for more elaborate investigation later. 

 

 A descriptive study also aims at a classification of the range of elements comprising the 

subject matter of study.  The classification must satisfy two criteria, viz., (1) exhaustiveness and 

(2) mutual exclusiveness.  Exhaustiveness is achieved when all the important elements are 

identified.  Mutual exclusiveness occurs when each item can be unambiguously placed in only 

one category in the system.  Descriptive information is also useful for explanation, prediction and 

awareness. 

 

Descriptive Study vs. Analytical Study 

 A descriptive study identifies relevant variables but does not aim at testing hypothesis.  On 

the other hand, an analytical study is primarily concerned with testing hypothesis and specifying 

and interpreting relationships. 

 

 A descriptive study is relatively less limited by the rigorous requirements of measurement 

and analysis than an analytical study.  An analytical study's design approximates to the model of 

an experimental design. 

 

 A descriptive study employs simple statistical techniques like averages and percentages, 

but an analytical study employs advanced statistical techniques like correlation and multivariate 

analysis. 
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Usefulness 

 The descriptive studies are useful in their own way. 

1. These studies contribute to the development of a young science, as descriptive 

information can focus directly on a theoretical point. Such a study may be useful in 

verifying focal concepts through empirical observation.  "The more adequate the 

description, the greater is the likelihood that the units derived from the description will 

be useful in subsequent theory building." 

2. Descriptive information can highlight important methodological aspects of data 

collection and interpretation.  The collection of factual data increases our awareness of 

the relative accuracy of our measuring devices.  Thus, it broadens our ability to 

accumulate further knowledge.  

3. Descriptive information obtained in a research may be useful for prediction about 

areas of social life outside the boundaries of the research. 

4. Descriptive studies are valuable in providing facts needed for planning social action 

programmes. 

 

Limitations 

 The descriptive method of study has certain limitations: 

1. It is not applicable to problems, which cannot satisfy the required criteria mentioned 

earlier. 

2. The researcher may make description an end in itself and thus can’t lead to discovery 

of facts. 

3. While there is a need to consider past and future events, in descriptive research, the 

researcher may lose himself in current conditions only. 

4. The researcher may tend to over-use statistics without recognizing limitations of 

statistical analysis. 

 

8.4 Diagnostic Study 

 This is similar to descriptive study but with a different focus.  It is directed towards 

discovering what is happening, why is it happening and what can be done about. It aims at 

identifying the causes of a problem and the possible solutions for it. A diagnostic study may also 

be concerned with discovering and testing whether certain variables are associated, e.g., 
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association between age, gender, educational qualification, regional background of users of rural 

libraries and city libraries. 

 

 Both descriptive and diagnostic studies share common requirements, viz., prior knowledge 

of the problem, its thorough formulation, clear-cut definition of the given population, adequate 

methods for collecting accurate information, precise measurement of variables, statistical analysis 

and test of significance.  As the aim is to obtain complete and accurate information about a given 

situation or phenomenon, the research design must make much more provision for protection 

against bias. Economy of research effort is extremely important, as the amount of work involved 

is considerable.  

 

Diagnostic Study vs. Descriptive Study 

 Though these two types of studies have in common emphasis on the specific 

characteristics of given phenomenon, they differ from each other in some respects. 

 First, a diagnostic study is more directly concerned with causal relationships and with 

implications for action than is a descriptive study. 

 Second, while a descriptive study is oriented towards finding out what is occurring, a 

diagnostic study is directed towards discovering not only what is occurring but why it is occurring 

and what can be done about it. 

 Third, a diagnostic study is more actively guided by hypothesis than is a descriptive study. 

 Last, a diagnostic study is not possible in areas where knowledge is not advanced enough 

to make possible adequate diagnosis. In such cases, the scientist has to limit his effort to 

descriptive studies. 

 

8.5 Evaluation Studies 

 Evaluation study is one type of applied research. It is made for assessing the effectiveness 

of social or economic programmes implemented (e.g., book bank facility in libraries, overnight 

issue of books to users etc.) or for assessing the impact of developmental projects on the 

development of the project area. 

 



 16 

 Edward A Suchman defines evaluation as " determination of the results attained by some 

activity (whether programme, a drug or a therapy or an approach) designed to accomplish some 

valued goal or objective." 

 

 Evaluative research is directed to assess or appraise the quality and quantity of an activity 

and its performance, and to specify its attributes and conditions required for it success.  It is also 

concerned with change over time.  According to Edward A Suchman, "evaluative research asks 

about the kind of change the program views as desirable, the means by which the change is to be 

brought about, and the signs according to which such change can be recognized." 

 

Types of Evaluation 

 Evaluation is of three types: 

1. Concurrent evaluation: This is a continuous process and partakes the nature of an 

inspection or social audit of an on-going programme.  It aims at the evaluation of the 

quality implementation and services as a feed back for improving the performance. 

2. Periodic evaluation: This is made after each distinct phase or state of a project has 

been completed. In the case of a medium period time-bound programme like 5- year 

plan, this evaluation may be done in the middle of the period and it may be called mid-

term/interim evaluation. 

3. Terminal evaluation:  This is done after the completion of a programme or project. 

This is designed to assess the extent of the achievement of its goals or objectives.  It 

may also involve a cost benefit analysis.  In the case of a project with long-gestation 

period (e.g., an irrigation project), the appropriate methodology for terminal evaluation 

will consist of a survey-cum experimental design. 

 

Criteria of Evaluation Research 

 Carol Weiss and James Coleman list a number of specific criteria, which distinguish 

evaluative research from other types of research. 

 

 First, evaluation research is usually conducted for a client who intends to use the finding 

as a basis for decision making.  This is different from basic research, as basic research aims at 

knowledge for its own sake. 
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 Second, the evaluation researcher deals with his client's questions relating to the latter's 

programme, while the basic researcher formulates his own research questions. 

 

 Third, the evaluation researcher measures whether the programme goals are being 

reached. Other scientific researchers concern themselves with 'what is' rather than with 

comparisons of 'what is 'with what ought to be'. 

 

 Fourth, unlike basic researcher who normally has control over research work, the 

evaluation researcher works in a setting where priority goes to the programme as opposed to the 

evaluation.  This means that the evaluation researcher must fit time schedule to the 

programme/project's built-in time schedule. The programme staff tends to see data- collection 

work as hindrance to their work 

 

 Fifth, the conflicts between researcher and programme personnel are inherent in 

evaluation study.  While the researcher is interested in objective evaluation and dissemination of 

results to public, the project personnel expect that the evaluation results should be meant for in-

house use only. 

 

 Nevertheless, evaluation research does not differ from other types of research in 

methodology.  The problems of reliability, validity and operationalization and research method, 

techniques and principles are common to evaluation studies and other types of research. 

 

8.6  Action Research 

Meaning 

 Action research is a type of evaluation study. It is a concurrent evaluation study of an 

action programme launched for solving a problem/for improving an existing situation. 

 

 In the quest for development, advancement, excellence and promotion of welfare of 

people, like any government departments, institutions and voluntary agencies, libraries also 

undertake action programmes for achieving specific goals or objectives.  Library automation 

programme, outreach programmes, resource sharing and network programmes etc., are some 
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examples of action programmes.  This plethora of programmes has given impetus to action 

research.  With the pressing need to assess the relative effectiveness of different approaches to the 

same goal or the worthwhileness of one goal as against another, research has been called upon to 

play a closer and relevant role for action.  The criterion of relevance for action is of critical 

importance in action research.  

 

Typologies of Action research 

 Prospero R. Covar categorizes action research into five types. 

 Type 1: Classical design:  Research and action are separate and independent.  The 

connection between research and action is not purposely sought.  It may occur by chance.  Action 

programme agency may not know/use the research finding.  The researcher may not deliberately 

gear his work toward contributing to the effectiveness of an action programme. 

 

 Type 2:  Interdependence of action and research:  Action is carried out by an agency 

not connected with a research institution.  Research on action may be entrusted to an independent 

research body. For example, government may launch a development programme and a university 

social scientist may be welcomed to study the on-going programme. The researcher may include 

in his report a section on implications for action, and give a copy of the report to the 

implementing agency, but he had no further obligation to the action programme. 

 

 Type 3:  Evaluate research built into an action programme:  In this case, research is 

dependent upon action, and the action people define the scope of the research. 

 

 Type 4:  Action for research:  Here the activities of the action programme are designed 

and modified to carry out tests of hypothesis of research.  Here, the research requirements dictate 

how the action will be carried out. 

 

 Type 5: Research-cum-action:  Action and research go together as a joint endeavor.  

Researcher and decision makers jointly design and launch the action programme and research on 

it. Once the operational design is completed and action launched, they record what happens under 

specified conditions.  They may vary the conditions if they want. 
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8.7 Experimental Research 

 

 There are various phenomena such as motivation, productivity, development and 

operational efficiency, which are influenced by various variables.  It may become necessary to 

assess the effect of one particular variable or one set of variables on a phenomenon.  This need 

has given rise to experimental research. 

 Experimental research is designed to assess the effects of particular variables on a 

phenomenon by keeping the other variables constant or controlled.  It aims at determining 

whether and in what manner variables are related to each other.  The factor, which is influenced, 

by other factors is called a dependent variable, and the other factors, which influence it, are 

known as independent variables.  For example, usage of books, i.e., use of books by the readers in 

a given period is a dependent variable and the factors such as user orientation, working hours, 

acquisition of quality books etc.,          which influence the use of books are independent 

variables. 

 

 The nature of relationship between independent variables and dependent variables is 

perceived and stated in the form of causal hypothesis.  A closely controlled procedure is adopted 

to test them. 

 

Self Check exercise  

Note: 

 

 

 

 

 

 

 

 

 

 

 



 20 

9. Qualities of Good Research 

We have seen the meaning, definition and types of research.  After knowing these basic 

issues we can state the qualities of good research as under; 

Research is systematic:  Research is pursued with organized specified steps and set of rules.  It 

is creative in thinking which sets aside are the guesswork, beliefs and feelings in arriving at 

conclusions. 

Research is logical: research is guided by logical reasoning which makes it more meaningful 

with regard to decision making. 

Research is empirical:  Research is based on facts, observable data forms a sound basis for 

validity of research.  Inductive and deductive investigations lend greater support for research 

findings. 

Research is replicable: The results of the research can be verified by repeating the study so as 

to substantiate basis for decisions. 

 To conclude, it can be said that research as a problem solving tool.  It is like a movement.  

This is a movement involving open mind, positive attitude and curiosity to know the unknown.  

The success of the movement may toward advancement, conquest.  It may also turnout to be a 

rebuff and a retreat.  In both the cases the research has recognition from the society. 

 

10. Ethical Guidelines 

 The following general principles are widely accepted in the scientific community as 

fundamentals of the research process and are presented as ethical bench marks. 

 

1. Maintain high standards of work leading to constant improvement of the quality of 

research. 
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2. Maintain communication among research workers, scholars, practicing professionals, 

and other persons or groups who might benefit from or apply research results. 

3. In planning, conducting, and reporting studies, do not misrepresent the investigative 

competencies and abilities of research workers or associates. 

4. Protect human subjects by taking all possible measures to respect privacy and the 

confidentiality of personalized research data. 

5. While utilizing techniques that pose threats to subjects well-being, make sure that 

subjects have been fully informed of psychological or other risks involved in a given 

project and have consented to serve as research subjects in full realization of the 

possibility of stress or discomfort.  

6. As a general rule, let the study's nature and purpose determine the degree of candor to 

be displayed regarding the exact purpose of a study; however, follow the principle of 

full disclosure of intent to subjects. 

7. Report procedures and findings as accurately as possible. 

8. Give credit to persons whose earlier research was especially useful in the conduct of 

research. 

9. Give credit to research associates who provided direct assistance. 

10. Acknowledge the aid of persons who served as consultants or helped to plan. conduct, 

or report research activities. 

11. Acknowledge sources of financial grants and other forms of direct or indirect or aid, if 

received.  

12. Do not be tempted to make premature explanations and wait patiently for more 

verified data. 

13. Place a high value on intellectual honesty. 

 

10. Summary 

Research is the key to progress. It is ever growing social need which developed the 

need for investigation and invention as distinctive activities in the present world. In 

the beginning the research was not an organized activity, rather an act of creation 

by chance, trial and error method. Application of scientific method to the creative 



 22 

activities is developed hardly from three hundred years and today we see planned 

and organized research of different kinds and specialties. Constant and dedicated 

efforts by several intelligent and highly trained people who spent their sleepless 

nights has resulted into several advances and comports that we are enjoying today. 

 

Self-Check Exercise 

Essay type: 

1. Define research and state its importance to the society. 

2. State and explain briefly the types of research.  

Note:  i. Write your answers in the space given below. 

 ii. Check your answers with the answers given at the end of the Unit. 

     …………………………………………………………………….. 

     ……………………………………………………………………… 

                 ……………………………………………………………………… 

      ……………………………………………………………………… 

                 ……………………………………………………………………… 

      ……………………………………………………………………… 

 

 

 

1. Research is searching afresh with care and diligence.  It is an objective and systematic 

effort to discover new information or relationship and to expand the existing knowledge.  

In brief research means any scholarly investigation in search of truth for facts and for 

Answers to Self-check Exercises  
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certainties.  In other words, any systematized effort to gain new knowledge is known as 

research. 

 

Research is a process expanding the horizons of knowledge.  The spread of 

knowledge has led to specialization and in turn has resulted in the emergence of distinct 

disciplines of learning.  For this matter any country developed or developing will give a 

priority to promote the research. 

The basic needs of mankind are food, shelter, clothing and transport.  Government 

is bound to provide these basic needs to its people.  Natural resources are becoming 

scarce; calamities and disasters caused by human misunderstanding and fury of nature 

sometimes pose severe problems to comply with the above basic requirements.  Still the 

efforts of improving the agricultural productivity, conversion of raw materials into 

consumable ones through the application of converging and enabling technologies, are 

continuously pursued by the governments.  Technology enabled applications are helping 

to cope up with the emergency situations.  Research is the activity connected with all these 

efforts.  Hence, research is a never-ending process and regarded as a powerful instrument 

for the socio-economic development of the nation. 

  

 In the early times research was a  casual affair.  Men of genius character used to engage 

themselves in the dark corner of their crude laboratory to conduct the research.  Their 

activity was more curiosity induced and the irresistible mental urge.  The lack of provision 

to know each other’s mind and working in isolation has led to the duplication of research 

in many places.  This has been further added by the lack of communication facilities.  In 

the process enormous amount of time, energy and materials are wasted.   This trend is 
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called solo research or parallel research.  Dawn of printing technique, development of 

communication facilities and the birth of journals as the fast means of research 

communication fastened the process of research and gave a strong support to establish the 

link amongst isolated research workers.  Improved communication skills, transportation 

facilities and steady growth of journals in the subject field furthered the transfer of 

knowledge across the space and time.  This has resulted in the new trend in research called 

team research.  During this period the enlargement and the extension of horizon of 

knowledge has resulted in the interdisciplinary growth of subjects whereby subjects got 

interlinked and interlaced so as to bring out the new areas of study and research.  This 

growth gave a new direction and resulted in the new trend in research called team-relay-

research.  Therefore, it is seen that the research is not exclusive preserve of the chosen few 

but it is the domain of the individuals belonging to any subject field who can lay their 

hands in discovering new things and new ideas.   

 

2.  There are mainly two types of research.  One is basic or pure research and other is applied 

research.  Basic research is focusing on the development of new knowledge and new theories.  

Where as applied research as its name suggests, is focusing on the application of known 

theories and knowledge to test and validate.  Basic research and applied research are not 

distinct and separate activities.  One involves the other and always relative emphasis on mere 

intellectual exploration or on practical nature of the solution varies.   
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Unit - 2  

LIBRARY & INFORMATION SCIENCE RESEARCH 

 

Objectives 

 This unit presents a brief picture of the nature of LIS research.  After going through this 

unit, you come to know; 

a) The nature of LIS research 

b) The need for LIS research 

c) Why the professionals need to know about research methods 

 

1. Introduction 

 Research has long been considered an important function of academic institutions and 

learned societies.  Infact a great deal of research is done by higher centers of learning.  Library 

profession has been intimately concerned with the increasing impact of scientific research on 

many areas of knowledge, including library and information science itself.  As Busha and Harter 

stated, librarianship is traditionally a problem-oriented field.  Librarians have tended to focus 

more attention on practical problems in the “real world” than they have on theoretical issues.  

This focus continues to be reflected in the contemporary body of inquiry of the field. 

 

The awareness and acquaintance of research methods is more essential to Library and 

Information Science professionals.  Knowledge of research methodology enables the learner to 

know the elements of systematic and careful enquiry including identification of problem, 

formulation of hypothesis, collection of data and analysis. The interdisciplinary character of the 
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subject demands the diverse research techniques apart from the relations between techniques and 

how these should be employed in a given situation. 

 

The knowledge of research methodology not only enhances the ability and skills to 

conduct the research in the subject, but also a great help and assistance to the library professionals 

to guide the users in their research work.  Experts have suggested the following values a 

researcher is supposed to inculcate; 

 

 Critical or scientific approach 

 Studying the subject in depth 

 Getting the know-how of making use of library and information resources to the 

optimum level 

 Ability to make use of the enormous Internet services 

 Access to relevant literature in the subject field 

 Development of special skills and interest to do further research 

 

2. Need for LIS Research 

Library is a place where the information resources of all types are organized for use.  

Users of diverse nature and interests are coming to the library and their needs are ever changing.  

Even the information sources are produced in different forms and formats.  The basic 

characteristic feature of knowledge is that it is dynamic, multidimensional, multidirectional, 

infinite and continuum. 
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Library professional has to have a bearing on the constantly growing component parts of 

the library i.e. users and their needs, information resources and the dynamic nature of knowledge. 

This calls for regular updating of the professional skills and techniques apart from the 

acquaintance with the subject field. Reviewing, renewing and modifying the tools and techniques 

becomes very much essential to serve the users community efficiently and effectively.  Therefore, 

the knowledge of research and research procedures is required for the library professionals.  

Studies in research methodology would give opportunities to take part in the discussions of 

research problems and to suggest appropriate methods to find solution to them.  As the managers 

of the library and information centers plenty of opportunities are there to help research 

community in selection, collection, organisation, analysis of data and reporting the research work.  

To do this successfully library professional needs the through understanding of the research work. 

Research methods in library and information science borrow from and are interlaced with 

those of the other professions and disciplines.  In order to make a better understanding of any of 

the research techniques and skills you are suggested to pursue information in the literature of 

education, psychology, sociology, statistics, information science, operation research and other 

related subjects. 

 

3. Nature of LIS Research 

Research is considered as key to development and progress.  Research in Science and 

Technology and even in social sciences is well established.  In the field of library and information 

science, research is now gaining momentum.  It is playing significant role in the educational 

process and in creating the new knowledge, including finding the solutions to the problems 

confronted by library and information professionals.  Through the systematic research 

programmes profession gets academic recognition and respectability.  Information environment is 
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undergoing phenomenal changes due to rapid changes in science and technology.  To promote the 

optimum utilization of information enormous efforts are being made at the national and 

international level to setup the information systems and networks.  In order to organize and 

manage these things highly skilled manpower and application of different methods and 

procedures borrowed from other subject fields becomes inevitable.  LIS research is now 

extending its range in a clear perspective.  Researchers have drawn heavily from sociology, 

economics, management, psychology, linguistics, mathematics, statistics etc. This has richly 

contributed for the interdisciplinary character of the LIS research.  In the process, strengthening 

the research activities attracts the attention of the nations.  Added to this, the increasing cost of 

information, multifarious needs of the users and at the same time rapid  proliferation of 

information are posing great problem to the libraries.  Hence, research is the assured way to 

resolve these problems and can help in serving the users to make use of information for 

production and prosperity.   

 

4. Steady growth of LIS research 

 In recent years enormous research activities are in operation due to the following reasons; 

a) Collection development programme is picking up in a fast speed. 

b) Specializations are increasing in length and breadth. 

c) Realization as regards to funding has changed the mindset of management. 

d) Funding agencies supporting for the new research projects and programmes. 

e) Developments and fast changes in technology have compelled to give more emphasis on 

LIS research. 

f) Electronic and digital revolution has given a new dimension to LIS research. 
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LIS research made a modest beginning in studying the role and importance of libraries 

from historical, educational, socio-cultural perspectives.  Fast growing Information Technology 

has enabled large-scale growth of research in LIS.  This is clearly reflected in the increased 

publication of various types of bibliographies, abstracting and indexing journals.  Research 

funding agencies generously encouraging the Library and Information centers, systems and 

networks to conduct research programmes.  Further, there is a marked growth of professionals 

going for Ph.D.  All this gives us an idea that LIS research is on the progressive path. 

 

Libraries have clearly realised the usefulness of the scientific method and applying 

effectively to investigate theoretical aspects and practical issues that are essential to library and 

information centers.  Influential force to this realization is the statement of Horst Kunze which 

states that, “learning to master, theoretically and in practical application, the ground rule of 

research creates the best foundation for continuing growth in a profession”.  Organised research in 

LIS is enabling the professionals to acquire more accurate knowledge and understanding of 

libraries and library profession.  Asking questions, thinking of possible answers and testing 

alternatives is a common activity in scientific research.  Evan then, it is seen that there are some 

key instruments of research which are not fully explored in LIS research.  

 

5. Overview of Research in LIS 

  

Here the term research in L&IS is confined to systematic studies designed to provide 

librarians with more effective ways of achieving library objectives.  Thus, covering activities 

designed to discover facts and relationships that will make libraries more effective, excluding 

routine activities of applying what is already known. The aim is to cover landmarks in research. 
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 Librarianship does not have a long tradition of research scholarship.  The beginning took 

place in 1930s.  Need began to be felt for carrying out careful studies regarding different library 

phenomena.  Thus, research programme at doctoral level was initiated at the library school at the 

University of Chicago (established in 1928).  Between 1930 and 1946, the first fifty doctoral 

degrees in library science were awarded at University of Chicago. About 129 dissertations were 

produced in USA between 1930 and 1959, out of which 80 were awarded at the University of 

Chicago. 

 

LIS Research in the 1930s 

 

The first institutional research in L&IS in Britain was British Museum NLW 

investigations into chemical deterioration of binding materials, carried out jointly with the British 

Leather manufacturers, research Association.  It was conducted in the early 1930s. 

 

 The five laws of library science by S.R. Ranganathan (1931) are considered as a seminal 

work.  This was followed by his Colon classification (1930) and Prolegomena to library 

classification (1937). Library surveys became very popular in USA between 1930 and 1950. 

 

 In 1936, two large library surveys were reported. Tommie Dora Barker (1936) surveyed 

libraries in the South of USA.  Edward A. Wight and Leon Carnovsky (1936) did a survey of 

library programmes and services in New York's Westchester county.  Douglas Waples and Leon 

Carnovsky (1939) surveyed libraries of the New York state.  Another noteworthy survey of 

University of Georgia Library was carried out by Louis R. Wilson (1939). 

 

 Many of the early studies were primarily descriptive in nature.  Library research had 

humanistic origins.  Humanistic traditions in research in library science continued in early years 
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in spite of the efforts made by scholars like Douglas Waples and Louis R. Wilson to popularize 

approaches adopted from behavioral sciences. 

 

LIS Research in the 1940s 

 

Leon Carnovsky and Lowell Martin (1944) reported a community survey entitled ‘The 

Library and the community’. Documentation by Bradford (1948) is a pioneering work, which 

describes Bradford’s law of scattering'. This law forms the foundation of bibliometrics. In the 

same year, Claudes Shannon proposed an information theory. His paper together with a paper on 

communication theory by Warren Weaver was published under the title ‘The Mathematical theory 

of communication’ in 1949. 

 

LIS Research in the 1950s 

US Social science Research Council’s Public library inquiry of 1950 is a landmark. It 

involved social scientists with variety of background, which used different methods and 

techniques of research. The Classification Research Group (CRG), formed in 1952, meets 

regularly in London and has contributed richly to the field of LIS. In Poland, Book and Reader's 

Institute of the National Library, set up in 1955 at Warsaw, deals mainly with reading habits and 

organizational problems of libraries and its contributions are commendable. Council on Library 

resources, Washington, created in 1956, with funds from Ford Foundation to support research and 

development towards the solution of library problems, has been responsible for many major 

projects in USA and also abroad. 

  

The first major evaluation and testing effort was carried out by Cyril Cleverdon (principal 

investigator) under two series of experiments, called Cranfield I and II.  The first series of 



 32 

experiments began in 1958 (known as Cranfield I).  In this experiment, post-coordinated indexing 

was compared with more traditional indexing languages, using 18,000 documents and 1,200 

search topics.  The results of Cranfield I led to formulation of hypotheses, which were tested in 

Cranfield II. 

 

 Hungarian Centre for Library Science and Methodology, established in 1959 along with 

the National Council for Librarianship and Documentation, is responsible for organization and 

evaluation of library research, carried out by autonomous bodies.  

 

LIS Research in the 1960s 

 

M.E. Maron and J.L. Kuhns (1960) did excellent work on automatic indexing.  A 

remarkable work on automatic classification was reported by Harold Borko in 1962. J.E.L. 

Farradane reported in 1961, his work on relational operators in the context of analysis of 

relationship between different concepts. 

 

Due to the efforts of Dr. S.R. Ranganathan, Documentation research and Training Centre 

(DRTC) was established in 1962.  The staff of DRTC has been actively engaged in research on 

classification and related areas. 

 

 The little science, big science by Price (1963) is considered a seminal work in information 

science. The Office of Scientific and Technical Information (OSTI) was formed in 1956 as an 

organ of Department of Scientific and Industrial Research (UK).  OSTI was the forerunner of 

British Library Research and Development Department (BLR&DD). BLR&DD has played a vital 

role in promoting research.  It has set up a number of research centres such as the Centre for 
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Research on User Studies, Centre for Library and Information Management, Primary 

Communications Research Centre, Information Technology Centre.  Aslib Research Department 

etc. All these centres have engaged actively in LIS research. 

 

 Lancaster (1969) performed the first large-scale study on the effectiveness of an operating 

system, using MEDLARS. 

 

LIS Research in the 1970s 

  

The investigation into Information Requirements of the Social Sciences (INFROSS) was 

carried out at the University of Bath (UK) between 1968 and 1970.  It was a large survey of its 

kind.  It has been reported by Line (1971).  This project was followed by another programme 

entitled Design of Information Services in the Social Sciences (DISISS) during 1973-78. At the 

Comparative Systems Laboratory at Case Western Reserve University, elaborately controlled 

retrieval experiments were carried out.  These have been reported by Saracevic in 1971. Bath 

University comparative catalogue study was reported in 1975.  It was a controlled experiment to 

investigate the performance of the four physical forms of catalogue and also to evaluate the 

performance of four orders or sequences of catalogue. The first large-scale impact study on online 

search services was carried out by Wanger and her team (1976). 

 

 Second edition of Anglo-American cataloguing rules appeared in 1978 is a result of lot of 

research done in this field.  It introduced many changes in presentation as well as in content 

covering changes in bibliographic records, the types of and form of headings.  There are changes 

in respect of treatment of description, corporate headings, uniform title and fullness of names. 
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LIS Research in the 1980s 

 In 1981, the Council on Library Resources funded five organizations to carry out a 

comprehensive study of user responses to public online catalogues.  The questionnaires were 

completed by 8000 catalogue users and 4000 non-users of online catalogues.  The results were 

reported by Kaske and Sanders (1983). 

 

 The SMART System at Cornell University is a well-known example of an experimental 

automated retrieval system.  Salton and McGill have described this system in their book (1983).  

Universal Decimal Classification (international medium edition, English text) appeared in 1985.  

This edition is a great improvement over UDC abridged edition and is a product of research 

activities carried on by the group for decades. 

 

 It was reported in 1987, that at the University of California at Los Angeles, Borko 

developing a prototype expert system, MAPPER, for cataloguing maps. An interactive 

knowledge-based system has been developed as a prototype at the National Library of Medicine 

(USA), using artificial intelligence techniques.  This system serves as an aid to provide improved 

quality and consistency in indexing of biomedical journal literature at the library (Humphrey and 

Miller, 1987).  

 

LIS Research in the 1990s 

  

Drabenstott (1990) has described her experiences in developing and testing subject 

searching and browsing capabilities of an experimental online catalogue using the machine-

readable 19th edition of the Dewey decimal classification schedules and relative index.  Deffner 

and Geiger (1990) have described an associative, error tolerant word recognition system, which is 
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a part of the project on intelligent information structuring and retrieval.  Alina Vickery (990) has 

reported about EUROSAGE, an intelligent tutoring system, currently being developed by TOME, 

and that aims to help managers to get better understanding of business opportunities in Europe. 

Sen and Shailendra Kumar (1990) have described new methods of evaluation of scientific output 

by laboratories engaged in diverse fields of research.  Authors have claimed that this method 

helps to evaluate outputs which are quite recent and not amenable to citation analysis. The 

method involves use of normalized impact factor. 

 

Recent Trends 

 During recent years, there has been increased research activity due to steady growth of 

library collections, large increase in the number of librarians and information specialists, increase 

in the scale of library and information activity, greater availability of financial support for 

research in L&IS, founding and growth of doctoral programmes in library schools and rapid and 

innovative changes in technology.  

 

Increase in the research activity is reflected in the bibliographies, indexing and abstracting 

services in L&IS.  Substantial numbers of research projects are being carried out in libraries, 

documentation centres, information centres and library schools.  More and more professionals are 

going for research degrees.  Pursuit of a research degree provides research training and helps to 

develop critical and analytical thinking.  This is due to the fact that technological and social 

changes are presenting new opportunities as well as challenges.  In order to meet the challenges, 

realization is coming that research in LIS has an important part to play. 
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Important areas that are attracting more and more research in LIS are Internet research, 

digitalization and digital libraries, library automation, LIS software; open software, 

scientometrics, webometrics, informetrics etc. 

 

6. Conclusion 

 

 From 1930s till 2000, there is positive development.  In recent years, there is a noticeable 

rise in the number of studies based on refined research methods, using more sophisticated data 

analysis techniques.  Many of these research methodologies have been borrowed from social 

sciences, inheriting the problems inherent in social-science research. 

 

 The range of subject matter covered by L&IS research is quite wide.  Researchers have 

drawn heavily from sociology, psychology, cybernetics, mathematics, statistics, management 

science etc.  On their part, librarians have contributed substantially to analytical bibliography, 

historical bibliography and textual criticism. 

Self-Check Exercise 

3. Discuss the need for LIS Research. 

4. Give an overview of LIS research. 

 

Note:  i.  Write your answers in the space given below. 

 ii. Check your answers with the answers given at the end of the Unit. 

     …………………………………………………………………….. 

     ……………………………………………………………………… 

                 ……………………………………………………………………… 

      ……………………………………………………………………… 

                 ……………………………………………………………………… 
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5.  Library is a place where the information resources of all types are organised for use.  

Users of diverse nature and interests are coming to the library and the needs are ever 

changing.  Even the information sources are of produced in different forms and formats.  

The basic characteristic feature of knowledge is that it is dynamic, multidimensional, 

multidirectional, infinite and continuum.  Library professional has to have a bearing on the 

constantly growing component parts of the library i.e. Users and needs, information 

resources and the dynamic nature of knowledge in order to cater the multifarious needs of 

users.  This calls for regular updating the professional skills and techniques apart from the 

acquaintance with the subject field.  Reviewing, renewing and modifying the tools and 

techniques become very much essential to serve the users community efficiently and 

effectively.  As managers of the library and information center plenty of opportunities are 

there to help research community in selection, collection, organisation, analysis of data 

and reporting the research work.  To do this successfully library professional needs the 

thorough understanding of the research work. 

 

 

 

 

 

 

Answers to Self-check Exercise  
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Unit -3    

PLANNING PROCESS 

 
 

Objectives 

 This unit provides precisely the act of planning various steps of the research process.  

After going through this unit you come to know; 

a) That research is an intellectual process 

b) The various steps are involved in the research planning 

c) The various phases of planning research process 

 

  Introduction 

 It is seen from the earlier presentation that research is about establishing facts, research is 

objective, research is scientific and it is time consuming. 

But all said and done research is an intellectual process.  The purpose of research is to 

apply scientific method to the complex task of finding the solution to the critical questions.  

Scientific method is a set of procedures and guidelines formulated to enhance the possibility of 

getting relevant, reliable, authentic and valid answers to research questions.   

 

Research process involves three phases. They are; 

1) Formulation of the research plan 

2) Implementing of research plan 

3) Implementation of research results 
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The phase one covers the series of steps like, selection and identification of research topic 

review of the related literature, statement of objectives (if any), formulation of hypotheses, 

selection of methods for data collection, selection of sampling techniques, designing the 

appropriate tools and techniques for recording and organizing the data, identifying the relevant 

methods of data analysis. 

 

There are several steps to conduct the smooth research that are covered in the first phase.  

First step is to identify the general problem.  This may be done through perception, inference or 

intuition.   Further, the idea about the previously derived theory may help in identifying the 

problem.  The important thing here is that the researcher needs to understand the problem and its 

context.  The second step in the research process is to conduct the literature search by going 

through relevant scholarly and professional literature.  This helps us in knowing different facets of 

the problem.  Third step is to demarcate the limitations of the problem to sort out the variables 

associated with it.  Then this leads to state the specific problem clearly and precisely.  The fourth 

step is concerned with the selection of methods to collect the data.  There are several methods 

such as survey method, historical method and experimental method, etc.  On the basis of the 

knowledge gained through literature search and the nature of the specified problem researcher has 

to choose appropriate methods.  The next step is the process of data gathered and analysis of the 

data using appropriate tools and techniques.  Then the suitable interpretation of the data is made.   

 

The second phase is implementation of the research plan, which involves applying the 

relevant methods of data collection and analysis of the data.  Here the researchers have to have the 

primary acquaintance with mathematical and statistical applications.  In addition, the logical 

method helps him/her to make meaningful observations and conclusions.  This phase also 
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involves the systematic presentation of the total research activity along with the results obtained 

from the research work.  Research reporting is infact a crowning act in the research process.  It is 

to be planned thoughtfully. 

 

The third phase in research process is concerned with the implementation of the research 

results.  Research will not end by collecting the data and analyzing the same for yielding the 

results. It is equally connected to implement the results of the research by way of propagating 

research findings, making all possible efforts to take action for implementation by the concerned 

authorities.  In case the researcher or the research group is in a sound position to translate the 

results of the research in to practical reality, they should do so, which in turn demonstrates the 

true purpose of research. 

 

The Process of Research as explained above is in accordance with the general model of 

scientific enquiry illustrated by Busha and Harter.  The diagrammatic presentation is given below; 
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Fig. 1:  General model of the scientific method of enquiry 

Source: Busha and Harter. Research methods in librarianship p.18 
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Other diagrammatic representations of the research process: 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 

1. Establishing the problem, conceptualization and definition 

2. Selecting units of study  

3. Choosing methods of investigation for the problem and units of study 

4. Methods of data analysis and interpretation 

5. Writing and publication of report  
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               Fig. 3 

The diagrams mentioned above are both simplification and idealizations of the research 

process.  But in reality research is inevitably going to be rather messier process.   

 

Researchers generally speaking practice the series of steps presented in the diagrams (Fig. 

1,2 & 3) and in some cases some may not follow meticulously.  But the logic of the sequence 

mentioned in the diagrams is more valid to get the expected research results.  In this sense, the 

steps followed in the research process are based on the scientific method.  These steps represent a 

series of prerequisites, the achievement of which predisposes the research process to a more or 

less conclusion.  It is very difficult to make precise evaluation of the relative importance of ‘each 

step to the whole’ in the research work.  It is also known that even the best research contains 

difficulties at one point or another in that process.  However, the adherence to the logical 

sequence result in the useful research output producing new knowledge and suggesting fresh 

explanations for future study.  Thus, research is process consisting of series steps.  It is not easy to 

draw the line of demarcation from one-steps to other.  It  may sometimes happen to carry several 

steps together. 

 

Recording the data 

Analyzing the data 

 

Writing the paper 
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Self-Check Exercise 

6. Enumerate the steps in research process? 

Note:  i. Write your answers in the space given below. 

 ii. Check your answers with the answers given at the end of the Unit. 

     …………………………………………………………………….. 

     ……………………………………………………………………… 

                 ……………………………………………………………………… 

      ……………………………………………………………………… 

                 ……………………………………………………………………… 

      ……………………………………………………………………… 

 

 

2) First step is to identify the general problem.  This may be done through perception, 

inference or intuition.    

3) The second step in the research process is to conduct the literature search by going 

through relevant scholarly and professional literature.  This helps us in knowing 

different facets of the problem.   

4) Third step is to demarcate the limitations of the problem to sort out the variables 

associated with it.   

5) The fourth step is concerned with the select the methods to collect the data.  There 

are several methods such as survey method, historical method and experimental 

method, etc.  On the basis of the knowledge gained through literature search and 

the nature of the specified problem researcher has to choose appropriate methods.   

Answers to Self-check Exercises  
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6) The Fifth step is the process of data gathered and analysis of the data using 

appropriate tools and techniques.   

7) The final step in the research process is to present the results of the research in the 

form of a report.  If all these steps are carefully followed then the researcher is able 

to draw the reliable conclusions in his research work.   

Summary 

 In block 1 three units are included.  These units present a brief, but a meaningful account 

of the basic elements of research. 

Let us look at the points discussed in Block 1. 

 Research has been defined and interpreted from different angles by various scholars. 

 Research is an organized and systematized search for finding truth. 

 The types of research are essential for solving the typical problems confronted by the 

society. 

 Distinction between the types of research and qualities of good research. 

 Library and Information research and the need for learning the knowledge of research 

methods. 

 Research is a systematic process to be conducted on specified steps and rules. 
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4.1  Objectives  

 

This unit enable the learner to : 

 Understand various methods of research 

 Understand advantages and disadvantages different research methods  

 Provide knowledge of when and how to use respective method of research 

 Facilitate with skills in using various research methods 

 To Understand Case Study Method 

 

4.2  Introduction 

The methodology of research includes all techniques employed by investigators to 

examine library and information phenomena. Thus, scholars and other researchers in the field 

have used a variety of proven methods. In applying investigative talents to a wide range of 

library problems, some scholars have taken extreme care in selecting the most suitable data-

collection methods and there by minimized chances of producing unreliable findings. Generally, 

the type of information sought in a particular research has guided the application of appropriate 

research techniques. An attempt is made to present here some of the research methods used by 

the library and information science scholars.  

 

4.3  Survey Method of Research  

 Librarians have conducted “surveys” since long. The types of surveys –community 

surveys and library surveys- are associated with attempts to gather information about many 

aspects of libraries in different settings. The ‘community survey’ is conducted to gather recorded 

and unrecorded data about the various political, social and economic facets of the library’s 

community so that more intelligent decisions relating planning, development and conduct of 

services can be made.  Library survey’s are systematic, in-depth examination of libraries, library 

systems  or network of libraries. 

 

Principles of Survey Research  

Survey research is characterized by  selection of random samples from large and small 

populations to obtain empirical knowledge of a contemporary nature. This knowledge allows 



generalizations to be made about characteristics, opinions, beliefs attitudes, and so on of the 

entire population to be studied. The methods of survey research allows investigators to gather 

information about target population without undertaking a complete enumeration. In some 

studies,  scholars are unable to interview or question an entire group of librarians, library users 

and such other subjects. Instead, they select a proportion of the small population ( sample) and 

then generalize their findings to the larger group. Thus survey research can save time money , 

without sacrificing efficiency and accuracy in the research process. Survey research methods are 

used to obtain three broad classes of data:  

a) information about incidents and developments ( data about events in  

      a given period); 

b)  Information about distributions and frequencies( data concerning the     

     possessions or characteristics of each member of a subject group; 

b) information about generally known rules and and statuses ( data about institutional 

norms and conditions.  

 

Field methods used in survey research to obtain data generally consists of combination of 

techniques  such as mail questionnaires, interviews, with respondents and participant 

observation.  

  

Within librarianship survey research methods are the most suitable techniques presently 

available to know:  

a) Whether library users or non users are happy with a library’s collection or services; 

b) The kind of information needed by library users and non users;  

c) Attitudes of librarians about their profession; 

d) Attitudes of students of library and information science about their school curricula 

and education librarianship in general;   

e) How well library schools have prepared former students to meet the demands of actual 

library environment; 

f) The degree in which trends, new developments, and innovations are anticipated, 

accepted and utilized by librarians; and so on. 

 



Populations 

 A concept of population is fundamental to survey research. The term “population” may 

be defined as “a set of persons or objects that possesses atleast one common characteristic”. 

Some of the groups of populations that can be defined within the field of librarianship are: 

a. All library professionals in universities and colleges. 

b. All books circulated in Mysore University Library during 2006. 

c. All graduates of Library and Information Science passed during the calendar year 2005. 

d. All women librarians employed in special libraries in India. 

e. All journals and periodicals published in Library & Information Science. 

f. All articles published in Library & Information Science journals from 2000-2005. 

g. All reference requests received in Karnataka State Public Library during 2006. 

h. All Kannada books published during 2000-2005. 

i. All book acquired by college libraries in Karnataka since last 5 years. 

 

It may be noted that populations can be very large or very small depending upon the size 

of the group of persons or objects about which the researcher plans to make inferences. 

 

Planning of the Survey 

 After determination of the purpose and scope of the survey, the investigator will have to 

make following type of decisions: 

a. The specific research question or hypothesis to be answered or tested. 

b. The nature and extent of the population to be surveyed. 

c. The type and size of the sample. 

d. The nature of the questionnaire or interview schedule including formats and logistical 

techniques for questionnaire pre-testing and actual distribution; and 

e. The identification of relevant independent and dependent variables. 

 

After deciding the survey techniques to be employed the investigator must consider the 

following practical problems. 

a. Interviewing costs, including the training and supervision of interviewers if necessary. 

b. Preparation of questionnaire. 



c. Printing or duplication requirements and costs of stationeries and supplies. 

d. Postage cost both for distribution and return of questionnaire. 

e. Services needed to accomplish task such as scoring, verification, coding of responses. 

f. Computer or data processing requirements for data analysis. 

g. Techniques for recording, reporting and transmitting results of the study; and 

h. The amount of financial support required for the overall project. 

 

Some Survey Guidelines 

 Danian Katz has provided following useful guidelines relating to conduct of survey 

research. 

a. Assumptions of surveys should be outlined explicitly. 

b. Survey instruments should be structured in accordance with the stated objectives and 

hypotheses. 

c. Survey research methods appropriate to the research problem of the enquiry should be 

used. 

d. The sample selected in a survey should be relevant to the enquiry. 

e. Questions posed should be relating and dependent; and 

f. Respondents’ frame of reference should be recognized. 

 

In addition to the above guidelines following suggestions are important for conduct of 

meaningful survey. 

a. Make a thorough literature search and prepare a preliminary list of research questions. 

b. Design the survey sample so that it is random and representative. 

c. When lists of population members are prepared, obtain accurate, complete and adequate 

rosters and directories, update them and eliminate duplications if any. 

d. Pretest the questionnaire or other instruments among respondents who are similar to the 

target population. 

e. While questionnaire is distributed, include a warm, friendly but professional covering 

letter so that the respondents are properly introduced to the purpose of the survey and its 

sponsorship. 



f. Maintain high professional and ethical standards and be prepared to point out the 

professional, social and scientific value of the study to respondents. 

g. Provide a stamped self addressed envelope for the return of the survey instrument. 

h. Indicate a deadline or approximate date for the return of the questionnaire. 

i. Prepare atleast one follow-up letter as well as additional questionnaires to send to 

subjects who have not responded by the initial deadline. 

j. Do not use tricky or biased questions. 

k. In designing the questionnaire or in interviewing keep in mind that the purpose is to 

collect research data, rather than to instruct respondents or disseminate propaganda to 

research subjects. 

 

Library Surveys 

In the decade of the 1930s, librarians became concerned that they were not "reaching" all 

potential users. The pervasive desire to describe library phenomena-stimulated the development 

of studies designed to survey library conditions and services with an aim of improving, their 

overall quality. Between 1930 and 1950, the library survey was among the most frequently used 

methods to observe, analyze, compare, and describe general conditions in and related to libraries. 

Many such efforts were status surveys, designed primarily to merely assay library conditions 

rather than to test hypotheses or to explore specific research questions thoroughly. These 

traditional library surveys differs considerably from the kind of survey research carried on today 

and described in the preceding section.  

 

In the United States, the results of two large library surveys were reported in 1936, viz.,  

Tommie Dora Barker's survey of libraries in the South  and the Wight and Carvovsky survey of 

library programs and services in New York's suburban Westchester County. Another noteworthy 

study was William Haygood's survey of circulation and reference department clientele of the 

New York Public Library. These were followed by few more efforts and   by 1940 the library 

survey had become an extremely popular technique for gathering contemporary data about the 

organization and composition of libraries and the status of library systems in various institutions, 

states, communities, and regions of the nation. The outcomes of the library surveys helped to 

solve a multiform of library problems during the 1930s and 1940s.  



 

In 1940, responding to the need, the American Library Association brought out  a manual 

entitled ‘The Library Survey’ devoted to techniques of library surveys authored  by Errett W. 

McDiarmid.  Many personalities like  Carleton B. Joeckel, Leon Carnovsky, Louis R. Wilson 

conducted surveys of the Chicago Public Library, the University of Florida Libraries, libraries in 

the Southeastern States of America. In 1958, Ernst W. Erickson described college and university 

surveys conducted between 1938 and 1952 in a doctoral dissertation prepared at the University 

of Illinois. Similarly, Peter Jonikas compiled a bibliography of public library surveys containing 

a list of approximately 300  studies.  

 

Therefore, it is apparent that the library -survey has been one of the most frequently 

employed investigative methods in librarianship.  However, some librarians have questioned the 

degree of objectivity, reliability, and effectiveness inherent in the library survey approach. In 

addition, questions have arisen from time to time concerning the extent to which - conclusions 

and findings of library surveys are actually utilized. 

 

There are three broad categories of information  normally gathered and reported in library 

surveys:  

(a) existing library conditions;  

(b) comparisons between present conditions and desired standards or goals; and  

(c) suggestions for the improvement of existing conditions.  

 

Thus, the data collected in most library surveys could be placed into the following subject 

categories:  

(a) the library environment, including factors such as facilities, buildings, organizational 

structure, location, space, resources, and so on;  

(b) the characteristics of library personnel, including features such as educational 

attainment, experience, sex, age, group memberships, and so on; 

 (c) the nature of users and nonusers. including their age, socioeconomic backgrounds, 

sex, ethnic origins, communication patterns, recreational activities, reading habits, and so 

on;  



(d) the nature of certain library services (or the absence of services), including reference 

and interlibrary loan, audiovisual programs, bibliographic and directional assistance to 

clientele, programs for children and young people, bookmobile services. adult services, 

photocopying facilities, extension services, reserve book services and so on; 

(e) nature and extent of library resources, including books, periodicals, pamphlets, 

documents. films, recordings, microforms, reproductions or paintings, and other 

collections of materials; and  

(f) degree to which  innovations such as data processing and computerized information 

retrieval technologies have been applied to library operations. 

 

  Data pertaining to these and other possible categories of information are obtained from 

numerous sources including annual reports: government records; direct and indirect observation 

of services, resources, personnel, and facilities: and a variety of additional sources and methods. 

Maurice Tauber has noted that the methods of library surveys include all the major techniques of 

research as well as "documentary and statistical analysis, questionnaires, checklists, visits, 

interview, observation, and the compilation of specialized data for particular conditions. 

 

Typically, library surveys are conducted by persons other than staff members of the 

library being examined-that is, by outside consultants or agencies, as a general rule. However, 

sometimes a few of these studies are also undertaken by library staff members, who usually 

function as a team or self-study group. Therefore, ‘Internal Surveys’ of libraries are self-studies 

conducted by the collective library staff or by a single designated member or committee from the 

staff. ‘External Surveys’ are accomplished by a person or persons from outside agencies, that is, 

state libraries, library associations, library consulting firms, library schools, etc.  

 

Community Surveys 

Closely related to the library survey is community survey - a descriptive approach. 

Community surveys are attempts to obtain a detailed working knowledge of various pertinent 

dimensions, geographic areas, or the publics served by libraries. These are designed to allow 

careful inspections of the characteristics of communities and to relate the features to library goals 

and objectives. Although these dimensions are in a constant state of fluctuation, they are all 



directly or indirectly related to such factors as local traditions and values, geographical 

conditions, the nature of the population, the political climate, economic development, human 

resources, and the unique features and problems of the community.  There are two types of 

community surveys that are popular These are ‘descriptive community  survey’ and ‘exploratory 

community survey’. Purely descriptive community  survey is designed to characterize 

properties and conditions of a group of people living or working together in a district or within 

an institution. An exploratory community survey devotes attention to interrelationships 

between these characteristics and the use of various library resources, programs, and services. 

Some community surveys are attempt to accomplish both of these tasks.  

 

Interest in studying relations between libraries and their communities was stimulated by 

the publications of Joseph Wheeler (The Library and the Community, 1929), Leon Carnovsky 

and Lowell Martin (The Library and the Community, 1944), ALA  (Studying the Community: A 

Basis for Planning Adult Education Services, 1960), and Roland Warren  (Studying Your  

Community, 1952) 

 

Community surveys are often conducted by or for public libraries.  However, they do not 

appear to be undertaken as frequently within the communities of other types of libraries. The 

techniques of the community survey are applicable to all types of libraries and information 

centers. The surveys can be conducted in academic, professional. industrial, business and other 

communities served by libraries and information centers. 

 

A variety of data-collection methods and information sources can be employed 

effectively in community surveys. We should point out that because the community survey is a 

type of nominal research which does not involve collecting data for use in testing hypotheses, 

this type of study deals with the identification and description of a variety of community features 

that have a real or assumed relationship to the utilization of library resources and services. The 

most effective surveys are often conducted as interdisciplinary studies. Attempts to accurately 

assess environments of libraries typically focus on social, economic and political institutions and 

services. They also focus on focus on actual or potential clientele of libraries. 

 



Surveys of communities can be used to conceptualize libraries as integral parts of their 

social, political, and economic milieus. An analysis of a library's community can identify groups 

of actual or potential users so that more meaningful and effective programs can be developed and 

the usage of library resources and services can be stimulated. Moreover, information collected in 

the course of these studies can be employed to develop appropriate library personnel, buildings, 

resources, and facilities. Surveys are often valuable means for collecting information to be used 

in planning new library buildings and expanding services and systems. In some instances, these 

surveys can indicate when certain services or programs should be discontinued or deemphasized 

in favor of others more suitable to an environment. In addition, an analysis of a community can 

aid librarians in determining the most suitable location for new branches within a city. Thus, the 

ultimate objective of most of these surveys is to secure an overview of the library's community 

so that library collections, facilities, and services can be tailored to the general needs of the entire 

service area, as well as to the unique requirements of special clientele within institutions. 

 

5.4  Historical Method of Research 

 Historical Research is the induction of principles through research to the past and social 

forces which have shaped the present. Its aim is to apply reflective thinking to unsolved social 

problems by discovering past trends of events, facts and attitudes and by tracing lines of 

development in human thought and action.  

 

 

The historical method demands: 

a) a great deal of socia1 insight and historical orientation. Events,     

opinions and institutions are products of a particular environment at a      

      particular point of time; 

b) consideration of  both an analytical and a synthetic view of the facts;  

c) an objective approach as much in discovering facts as in interpreting them; 

d) relevancy,  reliability and adequacy of data;  

e) the researcher's familiarity with the general field of his topic and his clarity regarding 

his own objective. The research should also be fully aware of his own limitations in 



understanding and interpreting the events as well as in the sources he has been able to 

tap; and 

f) a great deal of imagination in using the historical method. It is true that data are the 

foundation of the work but as has been well said, a past event cannot be built with no 

other source other than imagination, but without imagination it becomes a mere 

collection of the obvious or the meaningless. 

 

Sources of Historical Research 

 The sources of historical research may be classified in to two categories, viz., Primary 

sources and Secondary sources.  

Primary sources of information contain eye witness testimony which enhances the 

validity and value of history. Manuscripts are important primary sources of information. These 

are broken down into: personal papers, archival records, interviews and miscellaneous. 

Print materials form another primary sources of historical research. These include: 

Government (central and state government) publications, autobiographies and memoirs, 

collected speeches and letters, and contemporary articles. 

Archives maintained by state and central governments and by educations, business, 

industrial, and such other organizations contain a wealth of primary sources of information.  

Secondary sources of information are records or accounts prepared by some one other 

than the person ( s) who participated in or observed an event. Thus secondary sources 

contain testimony of individuals who were not eye witnesses, but who prepared a record of an 

event, for one reason or another.    

 

Limitations of Historical Method  

This  method has certain limitations. These include:  

a) the first of which is related to the dearth of re1iable and adequate data.The more 

distant the past, the greater is the difficulty of getting at relevant facts;  

b) lack of  method of keeping the record; 

c) the third is the dispersal of documents; and  

d) neither the data nor the inferences are capable of verification. Calculation and mea-

surement as in statistical methods are not possible in this method. 



 

4.5  Exploratory Research 

An exploratory study/research is one which has the purpose of formulating a problem for 

more precise investigation or for developing hypotheses. Besides this study may. however, have 

other functions as follows: 

(i)   Clarifying concepts; 

(ii)  Increasing investigators familiarity with the phenomenon they wish to     

       investigate in a subsequent, more highly structured study, with the setting in   

       which they have plan to carry out such a study; 

(iii) Establishing priorities for further research; and  

(iv)  Providing a census of problems regarded as urgent by  people working in a  

        given field of social relations. 

 

Thus the major emphasis in exploratory research is on discovery of ideas and insights. 

Therefore, the research design must be flexible enough to permit the consideration of many 

different aspects of a phenomenon. 

 

4.6  Experimental Method 

The experiment is the basic tool of the physical sciences for tracing cause and effect 

relationships and for verifying inferences. Its application in the social science is still in its 

infancy. However attempts have been made to conduct experimental studies different areas of 

library and information science Experimental studies have their aim to test a hypothesis of a 

casual relationship between variables. The three main features of the experimental method are:  

isolation of factors, replication of the experiment and quantitative measurement of results. 

 

Two levels of experimental technique are:  

(i) the trial .and error approach in the first or pioneering stage of experimentation; and 

(ii) precise stage of experimentation which comprises controlling the situation defining 

terms and words, and bringing about greater definiteness. . 

 

The three broad types of experiments are:  



(i) the natural or uncontrolled one as in astronomy made up mostly of. observation; 

(ii) the laboratory type as in physics, chemistry and psychology, in which scientists 

reproduce the situation he wants to observe and in which he manipulates one or more 

of the conditions; and 

(iii) the field experiment- the best suited to social sciences-which is a theoretica1ly-

oriented project in which the investigator manipulates one independent variable in 

some real social setting. 

 

The first stage in the application of field technique consists in planning the experiment 

i.e., in stating the objectives, selecting a problem and the experimental design and choosing a 

method for analyzing the result. The next step is to select a setting for the problem as the factors 

to be controlled are to be assessed with regard to their significance. Contacts must be established 

with appropriate field setting. Next stage is research design comprising a description of the 

experiment the determination of its size, the choice of the experimental material and the 

establishment of the control groups.  

 

One of the essential characteristic of experiments is to determine to which cause of 

disturbance attention should be given and which ought to be deliberately ignored. Experimental 

and control groups are necessary since real life is both complex and changing. 

 

There are three designs normally used in distinctive area of application. There are: the 

cross-sectional design, the projected design, ex-post facto design.  

 

The experimental technique has a few limitations such as practical problem of 

organization and theoretica1 limitation relating to replication. 

 

Empirical scientists in the modern world have traditionally relied upon carefully 

structured experiments. At times, scientists have conducted experimental studies in which 

phenomena were not directly observed in an actual or real situation but in which prototypes of 

existing processes or events were closely examined. Nonetheless, some investigative tasks do not 

lend themselves readily to randomized experimental designs. Therefore, other methods of 



inquiry must be selected. For example, the following kinds of inquiries would not be particularly 

amenable to experimental designs because these studies would require either extensive direct 

observation or descriptive/historical methods. 

 

a) An evaluation of the research and screening procedures used last years by a large 

research library to select new professional employees; 

b) A study of the impact of automation on a group of special libraries in the field of 

textiles over a 3-year period; 

c) An assessment of losses and thefts of college library books in a 5-year period 

d) An examination of the administrative practices of a periodicals section of a research li-

brary; 

e) A study of the utilization of a computer-produced book catalog in a group of special 

libraries;  and so on. 

 

These examples demonstrate that experiments are not always appropriate in some settings 

or areas in which librarians seek new information. There fore, in such situations, research 

workers can sometimes rely upon the direct inspection of "real” world" phenomena. 

Furthermore, several often quite different methods can be used to obtain optimal data in the 

Course of conducting a single study. Sometimes, the use of multiple data gathering techniques in 

a study enhances research precision. For example, two or more research processes can be used to 

compensate for inherent weaknesses of a primary data-gathering instrument and thereby 

producing supplementary research data that can be used to minimize error. More over, when 

research data are collected by means of several strategies, scientists can often be more certain 

and can draw more reliable conclusions.  

 

4.7  Observation Method  

 The term observation is used to indicate that the object or subject of an-investigation is 

being subjected to close-usually visual-surveillance and that the information obtained (i.e., the 

observations in the form of recorded data) will then be related to more general propositions or 

theories. Therefore, the term observation implies that some type of surveillance is undertaken for 

the purpose of satisfying an investigator's interest or curiosity about a distinct research task. 



Observation is widely recognized as a prime requisite of research in general and of descriptive 

research in particular. Although observation is a relatively primitive procedure, it is very 

valuable in research and is often described aptly as a technique for securing "measurements" 

without the aid of instruments. 

 

"Observation involves noticing something and giving it significance by relating it to 

something else noticed or already known."  Research subjects are commonly observed by 

scholars who intend to identify and delineate situations which the objects under observation 

ordinarily encounter and determine how these objects (or subjects) behave in the situations. 

When an investigator engages in the observed entity or activity participant observation occurs. 

Investigators who use direct observation may employ either obtrusive or unobtrusive techniques. 

Obtrusive observation is forward and open; unobtrusive observation, however, is clandestine and 

discreet. Both methods can be employed by investigators without direct interaction with research 

subjects.  

 

When research workers take special vantage positions to unobtrusively observed 

phenomena in a direct manner, controlled observation can be accomplished. For example, 

observers in a large university library might pose as students or other library users and station 

themselves in the reference department to discreetly observe activities of librarians and to record 

selected behavior of both the clientele and the reference personnel. By observing the interactions 

of librarians with their clients in an actual service setting, samples of selected events can be 

procured. In turn, these observations may lead to valid conclusions about the observed phenome-

non. The primary advantage of such observational strategies is the access they yield to a. variety 

of perhaps unanticipated research data. However, this kind of observation does pose an ethical 

problem, and investigators must be sure that the privacy of research subjects is protected and the 

confidentiality of collected data is maintained. 

 

4.8  Case Study Method  

In several studies, comparisons are made among different entities or among many 

phenomena. However, some investigators attempt to gather extensive data about single research 

object with an objective to identify relationships among variables associated with the observed 



phenomenon. The case study is particularly appropriate for the latter type of inquiry.  This 

approach allows a concentrated focus on a single phenomenon and the utilization of a wide array 

of data-gathering methods. The purpose of a case study is to obtain a comprehensive information 

about the research object. Data-gathering methods used in case studies are based primarily upon 

direct observation; both participant and non-participant observation. When necessary, these 

methods are supplemented by structured techniques such as interviews and questionnaires. In 

librarianship, the objects or subjects of a case study are typicality one or more of the following 

entities: 

 (a) organizations such as libraries, media centers, information centers, or library    

      schools-or significant aspects of them; 

(b) librarians, library assistants, clerical workers in libraries, or groups of library  

      users; or  

(c) programs or processes such as information systems and various library   

      projects or techniques. 

 

Case studies conducted in librarianship have focused on many groups of library clientele, 

including the following: persons in institutions (i,e.. hospitals, institutions, etc.); disadvantaged 

or culturally/socially deprived citizens; children and high school students: college or university 

faculty members and students; professional workers such as doctors, lawyers, engineers, or 

professors; persons employed in business or industry; and other groups of library and 

information users and nonusers,  

 

Case studies allow close examinations of unique problems of individual groups or 

situations-something that many other methodologies do not readily permit. In view of concern 

about the social utility and responsibility of libraries as institutions, the case study approach to 

inquiry appears to be particularly appropriate in studying relationships between library services 

and a variety of social problems. Indeed, the case approach is particularly applicable in inquiries 

concerned with the role of libraries as social institutions-that is, their social control, performance, 

and impact on society in general and special groups in particular. 

 

The following steps are generalisable procedures for the conduct of case studies: 



 

a) The research object is explicitly identified and described' at a level of explanation 

commensurate with whatever pertinent knowledge has already been produced about 

it. 

b) Information about the research object and investigative task are then assembled and 

analyzed, and relevant terms and variables are defined and described. 

c) The research question is stated or hypotheses are formulated based upon available 

information and the body of theory related to the topic of the study (More often, case 

studies are based upon research questions rather than hypotheses; in any event, the 

research problem should be examined within the context of existing theoretical 

knowledge). 

d) An entity or a case is chosen as the specific object to be studied with reference to the 

research problem. 

e) The object of the study is then carefully observed, and, if necessary, causal factors 

associated with the observed phenomenon are identified.  

f) If sufficient research-data are collected, the hypothesis may be tested with some 

degree of certainty; however, investigators can be more certain when they select and 

examine similar cases (i.e., conduct follow-up case studies in the same problem area). 

 

Incase collected evidence fail to allow the hypothesis to be tested or to solve the research 

problem, propositions of the inquiry may need to be reformulated, or the examined phenomenon 

may need to be conceptually defined. An answer to the question of whether the collected data 

provided insights relating to the research question or whether they sustained the hypothesis 

might provoke adjunct studies that could lead to the identification of definite relationships 

between pertinent variables of the selected case. 

 

The case study approach has been employed in librarianship by a number of investigators, 

including some doctoral students who have achieved varying degrees of success.  

 

Utility of Case Study Method 



 The primary advantage of case studies is the opportunity they afford for thorough and 

detailed examinations and analyses of a research problem so that findings can be applied directly 

to the object of an inquiry. On certain occasions, the case method has also been used in 

librarianship as an exploratory study (preliminary investigation), conducted to discover and 

describe what exists, rather than to measure relationships between variables. In some cases, these 

exploratory studies have been used to clarify vague concepts or to challenge assumptions so that 

more penetrating investigations could be undertaken in which hypotheses were tested. Some 

other advantages of case studies are as under: 

a) Formulation of Valid Hypothesis. In as much as it is a fundamental assumption of the 

case study method that human nature is uniform, very many valid hypothesis can be 

constructed on its basis.  

b) Aid of Sampling. The case Studies help in classifying the units in a much better and 

efficient manner. A case study helps to fix definitely the character of a particular unit  

and this, in turn helps to classify it and similar units under a well determined head. 

c) Aid to forming Questionnaires and Schedules. The greatest obstacle in die way of 

forming a useful and efficient Questionnaire is the selection of queries which will 

yield the desired response. The case studies are of immense value in this regard. 

d) Discovering Deviant Units. The cases which do not fit in the general pattern of an 

assumption are called deviant. Normally, these deviant cases are not accorded very 

great importance, because they are marginal and do not compare with the amount of 

information yielded by general cases.  

e) Study of Process: A stabilized material can be studied by a technique; but the 

effective study of dynamic and mobile material requires intensive and genetic 

approach which is possible only in the case study method. 

f) Gain in Experience. Since in the case study a researcher undertakes an intensive as 

well as extensive study of definite unit for a long period, he gains many new insights 

into human behaviour and become emotionally mature.  

 

Limitations of Case Study Method 

The case study method has some limitations and difficulties. Due to these limitations, 

research work cannot be done properly: These limitations are given below : 



a)   Case studies tend to be time consuming and expensive. 

b)  A single case study does not generally yield definitive results and therefore,  

      collected data must be supplemented by information from other research  

      modes, especially when research workers attempt to make generalizations   

      about observed phenomena.  

 

c) When the objects of case studies are large groups of people or complex  

       entities, several research workers might be needed to serve as observers.  

d) Because most observations generated by case studies result  from nominal  

     techniques of measurement and could be considered as "soft" rather than    

    "hard" data. Sophisticated statistical analysis of this collected information is  

     difficult to accomplish, perhaps impossible in some instances.  

 

4.9. Check your progress 

External and Internal criticism implies in: 

(a) Historical Research (b) Survey Research (c) Experimental 

Research (d) Applied Research 

2. ‘Cranfield Studies’ are an example of 

(a) Experimental Research (b) Basic Research (c) Survey 

Research (d) Historical Research 

3. A survey to determine the reading habits of students is 

(i) a descriptive study (ii) an experimental study (iii) a historical 

study (iv) could be any of the above 

4. In survey research, the commonly used techniques for gathering data are questionnaire, the 

interviewand the observational techniques. (True/false) 

Ans:- True 

 

5. Which of the following is not related to case study approach in a 

research design 

(i) Indepth study (ii) Study of one/limited cases (c) General study 

(d) Little concern about generalisation to a large population 



 

4.10. Summary 

In applying investigative talents to a wide range of library problems, some scholars have taken 

extreme care in selecting the most suitable data-collection methods and there by minimized 

chances of producing unreliable findings. Generally, the type of information sought in a 

particular research has guided the application of appropriate research techniques. An attempt is 

made to present here some of the research methods used by the library and information science 

scholars. 

 

4.11  Questions for self study 

 

1. Explain survey method as one of the important method of research in the field of 

library and information science. 

2. Discuss the importance of historical method of research in library and information 

science. 

3. Write an essay on observation method of research. 

4. What is meant by case study? Explain its uses and limitations in library and 

information science research. 

7. Write short notes on:  

a) Content analysis 

b) Library survey 

c) Community survey 

d) Evaluation research 

e) Exploratory research 
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Block – 2: Research Design 

 

Block Introduction 

 
Research is an intellectual process and serious job and therefore it requires 

research design. A research design is a logical and systematic plan prepared for directing 

a research study. It specifies the objectives of the study, the methodology and techniques 

to be adopted for achieving the objectives. It also guides the investigator in the process of 

collecting, analyzing and interpreting the data. Therefore, it helps in achieving the 

decided goal of a researcher. The smooth sailing in the research activity is possible only 

when the researcher thinks considerably about the research problem under study and 

about the various aspects of the problem.  This emphasizes the importance of the research 

design or research planning. Research design occupies a prominent position in the 

research work.   

   

Unit – 5 introduces the concept of research design and explains its need, types of 

research design and the steps that are normally followed in formulating the research 

design. It also discusses the characteristics of good research design. 

  

Unit-6  presents  various  research methods, viz., Survey method of research, 

historical method of research, exploratory research, experimental Research, observation 

method, case study method, content analysis, Delphi method, documentary research, and 

their usage in library and information science research. 

 

Unit-7 &8 attempts to explain what is sampling? Various sampling techniques, 

and their usefulness. It also discusses characteristics of good sample. Thus, the unit 

provides students with an overview of research design, research methods and sample 

techniques. 

 

Prof. V G Talawar 
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Objectives 

 

 This unit helps learner to  

 

 Know the concept of research design 

 Comprehend its need and purpose 

 Know the types of research design, and  

 Use the suitable research design for research undertaken 

 Evaluation of Research design 

 

 

 

 These days there is an increasing concern shown to research both by the 

students and teachers.  The selection of a research problem forms the first stage in 

which the fresh researcher is taken aback to see the large canvas of research.  It is 

essential for him to demarcate the area of investigation keeping in view the 

available resources of the research.  This will facilitate intensive enquiry into the 

problem so that laudable conclusions can be drawn on the work done.  All this 

requires proper planning.  The moment the problem is selected, one hastily leaps 

forward to the work of collection of data or writing the plan for research report.  

Sometimes it is seen that the researcher even attempts to write the introductory 

chapters of the report.  The smooth sailing in the research activity is possible only 

when the researcher thinks considerably about the research problem under study 

and about the various aspects of the problem.  This emphasizes the importance of 

the research design or research planning.  

 

 

 

 

Research Design means to formulate important steps in the process of conducting 

research.  It specifies the objectives of the study, the methodology and techniques 

 

5.1 Introduction 

 

 

5.2 Meaning and Definitions of Research Design 
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to the adopted for achieving the objectives.  Research is an intellectual process 

and serious job thereby it requires Research Design because, it is a logical and 

systematic plan prepared for directing a research study.  It also guides the 

investigator in the process of collecting, analyzing and interpreting observations.  

Therefore, it helps in achieving the decided goal of a researcher. 

 

Definitions: 

 According to Young “ A Research Design is the logical and systematic 

planning and directing a piece of research”. 

 

 Miller defined Research Design as “ The planned sequence of the entire 

process involved in conducting a research study”. 

 

 Ackoff states that “ to design is to plan; that is, design is the process of 

making decisions before the situation arise in which the decisions are to be carried 

out.  It is a process of deliberate anticipation directed toward bringing an expected 

situation under control”. 

 

According to Jahoda “ A Research Design is the arrangement of conditions for 

collection and analysis of data in a manner that aims to combine relevance to the 

research purpose with economy in procedure”.  Infact, Research Design results 

from translating a general Scientific Model into varied research procedures, which 

helps in achieving the decided goal of researcher. 

 

 Research design occupies a prominent position in the research work.  

Therefore, in the following section, an attempt is made to explain the steps that 

are normally followed in formulating the research design. 
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The main objectives of the research design are; 

 

1. To formulate lucid and precise research problem or hypothesis. 

2. To gain familiarity with the phenomenon or event in order to understand 

and achieve new insight. 

3. To determine the frequency of the occurrence of a phenomenon, or its 

association with something else. 

4. To accurately lay down the characteristics of any group situation or 

individual. 

 

 

 

 

 A research design represents a compromise dictated by many practical 

considerations.  However, it is not a precise and specific plan like a building plan 

to be followed without deviations, but rather a series of guide posts to keep one 

going in the right direction.  It is a tentative plan, which undergoes modification 

as circumstances demand, when the study progresses, new aspects, new 

conditions and new relationships come to light and insight into the study deepens. 

 

 

 

 

 Research Design is essential because it facilitates the smooth sailing of the 

various research operations.  It make the research as efficient as possible, yielding 

maximal scope with minimal expenditure of effort, time and money.  A Research 

without pre-drawn plan is like an Ocean voyage without mariner’s compass.  The 

 

5.3 Objectives 

 

5.4 Nature of Research Design 

 

5.5 Need for Research Design 
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preparation of a research plan for a study aids in establishing direction to the 

study and in knowing exactly what has to be done and how and when it has to 

done at every stage.  It enables the researcher to consider before hand the various 

decisions to be made; 

 

What are the objectives of the study? 

What are the investigative questions? 

What are the Universe of the study? 

What sampling method is appropriate?  Etc., 

 

 For research, organised efforts are needed from selection of topic to 

presenting the findings finding of the study.  Therefore, it requires systematic plan 

in the initial stage.  The methods and techniques involved in data collection and 

analysis may involve the proper guidelines.  Moreover, adequate planning needs 

to be done to minimize this subjectivity.  Validity is another important issue for 

which a proper design is required.   

 

 

  

 

The research design needs some initial preparations and they are as follows; 

 

1. Judgment and rationality in deciding the probable cost and time is an 

important aspect. 

2. Knowledge of the other research designs to the research work. 

3. Acquaintance of Research worker with the research problem. 

4. Research design is normally subjected to change or alternations.  

Repetition is inevitable to perfect the Research Design. 

5. As the sample is important aspect of empirical research, once a method is 

decided, the researcher should stick on to it throughout the research. 

 

5.6 Initial Preparations 
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6. When the study is completed and the report is ready the original design 

can be modified in the light of the analysis of data and writing of report.  But care 

should be taken to avoid reshaping the original design. 

 

 

 

 

 

The design, which gives the smallest experimental error is supposed to be the best 

design in many investigations.  Generally, the design, which minimizes bias and 

maximises the availability of the data collected and analyzed is considered a good 

design.   A good design is often characterized by adjectives like flexible, 

appropriate, efficient, economical and so on.   Thus, the question of good design 

is related to the purpose or objective of the research problem and also with the 

nature of the problem to be studied. 

 

 

 

 A Research Design appropriate for a particular research problem, usually 

involves the considerations of the following factors: 

 

i) the means of obtaining information; 

ii) the availability and skills of te researcher and his staff if any; 

iii) the objective of the problem to be studied; 

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

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

 

As per the opinion of the experts, generally a good research design should satisfy 

the following four conditions; 

 

 

 

5.7 Characteristics of a good Research Design 
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i. Objectivity: 

 

Objectivity pertains to the method of collection of data and scoring of the 

responses.  This can be judged by means of degree of different individuals by 

different independent observes. 

 

ii. Validity: 

 

A measuring instrument is considered to be valid when it measures what it is 

procedure adopted for establishing the validity of a test.  These include validating 

the present data against a future criterion on a theory ect. 

 

iii. Reliability: 

 

Reliability means there should be consisting in measurement.  A respondent is 

expected to give the same response to a particular item every time he is asked 

about it.  There are different methods to determine reliability of responses given 

by a respondent. 

 

These include use of  

 

a. Check items  

b. Administering the same test repeatedly and  

c. Series of parallel forms. 

 

iv. Generalization: 

 

The research design should employ such measuring instruments that yield 

objective, reliable and valid data.  Besides, a research design should enable a 

researcher to use data collected from a sample to draw certain generalizations, 

applicable to a larger group from which sample has been selected.  Findings can 
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be generalized without being contaminated by consequence, findings can be 

generalized without being contaminated by the errors measurement or sampling 

errors. 

 

 

 

 

 

 

Research Design generally contains the following elements; 

 

1. Introduction 

2. Statement of the problem 

3. Reference to the previous study made 

4. Objectives of the study 

5. Definition of concepts 

6. Hypothesis (Assumption/Guess) 

7. Limitation of the study  

8. Methodology and technique used in the study 

9. Budget  

10. Chapter scheme 

 

 

 

 The following are the important advantages of research design; 

a) Result in the desired type of study with useful conclusions 

b) Add to more accurate results or help in reducing inaccuracy  

c) Give optimum efficiency and reliability 

d) Minimize uncertainty, confusion and practical hazards associated with any    

research problem 

e) Be helpful for the collection of research material and testing of hypothesis. 

f) Serve as a guidepost for giving research a right direction 

 

 

5.8 General frame work of Research Design 

 

 

5.9 Advantages of Research Design 
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There are different types or approaches to research of which the main areas are: 

 

1. Design of Explanatory or Formulative studies 

2. Design of Descriptive studies 

3. Design of Diagnostic studies 

4. Design of Historical studies 

5. Design of Experimental studies 

 

 

1.10.1 Design of Explanatory or Formulative studies: 

 

This design fulfill the purpose of formulating a problem for more precise 

investigation or of developing the working hypothesis from an operational point 

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

insights.  An exploratory study is the primary stage of research, the next stage is 

occupied by the descriptive study and the final stage of research is to find out 

casual relationship.  However, a study can very well be a mixture of different 

elements, namely exploration, description and experimentation. 

 

The main idea of Exploratory study is to find out the facts and insights.  

Therefore, the research design in this case must be flexible, to permit the 

incorporation of different aspects of the phenomena or event.  

 

The following methods may be very helpful for exploratory research: 

 

 

 

 

 

5.10 Types of Research Design 
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a) Survey of literature: 

 

This will give a researcher a insight into the problem i.e. what has been done to 

the subject of study, how it is done and what conclusions were drawn.  Therefore, 

the researcher can be more familiar of the subject and this will ease the work of 

developing a meaningful hypothesis, with the help of stimulating clues. 

 

b) Experience Survey: 

 

It is a survey of people who have had practical experience with the problem to be 

studied.  The object of such a survey is to obtain insight into the relationships 

between variables and new ideas relating to the research problem.  The researcher 

should prepare an interview guide so as to have an idea of issues and aspects of 

the problem on which questions may be posed of course.  This survey may yield a 

new hypothesis and information on the various dimensions of the study. 

 

c) Case Study: 

 

This is a special study on a unit particularly on the insight-stimulating cases.  

Under this method the subject matter is studied in all its dimensions and 

ramifications.  The researcher may take into consideration the traditional cases, 

pathological cases, complicated and simple cases and descriptions by foreigners 

and marginal individuals. The case study method studies the subject matter 

qualitatively and covers all aspects of a single unit. 

 

 Thus, in an exploratory or formulative research study which leads an 

insight or hypothesis whatever method outlined above is adopted, the essential 

part is that it must continue to remain flexible so that many different facets of a 

problem may be considered as and when they arise and come to the notice of the 

researcher. 
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1.10.2 Design of Descriptive Studies: 

 

The Descriptive research studies are those studies, which are concerned with 

describing the characteristics of a particular individual or of a group.  In 

descriptive studies, the researcher must be able to define clearly, what he wants to 

measure and must find adequate methods for measuring it along with aclear cut 

definition of ‘population’ be wants to study.  The design in such studies must be 

rigid and not flexible and must focus on formulating the objective, designing the 

methods of the data collection, selecting the sample, collecting the data, 

processing and analyzing the data and reporting the findings. 

 

Thus, in the descriptive design great care has to be taken in selecting a suitable 

type and size of the sample of population, so that the study may yield an accurate 

and valid information.  Data thus collected have to be examined further, for 

accuracy, completeness, comprehensibility, consistency and reliability. These can 

easily be achieved by working out in advance the plan of analysis including 

coding of data, tabulation plan and deciding statistical compilations and finally 

writing a report. 

 

1.10.3 Design of Diagnostic Studies: 

 

Though it is similar to the descriptive study, it aims at identifying the consensus 

of a problem and the possible solution for it.  This may also be concerned with 

discovering and testing whether certain variables are associated for E.g. a person 

hailing from rural areas more suitable for manning the rural branches of banks? 

Do more villagers then city-voters vote for a particular party? 

 

 The main aim of the study to obtain complete and accurate information, 

the procedure to be used must be carefully planned.  The research design must 

make enough provision for protection against bias and must maximize reliability, 

with due concern for the economical completion of the research study. 
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 Though both the Descriptive and Diagnostic studies requirements are the 

similar viz. prior knowledge of the problem, its thorough formulation, clear-cut 

definition of the given population, adequate methods for collecting accurate 

information, precise measurement of variables,. Statistical analysis and test of 

significance the only difference lies in Diagnostic studies to maintain provision 

for protecting the biased nature and economy of research effort. 

 

1.10.4 Design of Historical Studies: 

 

 Historical study is a study of past records and other information with a 

view to reconstructing the origin and development of an institution and 

discovering the trends in the past.  It is descriptive in nature.  It is a difficult task 

and it must depend upon on inference and logical analysis of recorded data and 

indirect evidences rather than upon direct observation.  Hence it is aptly described 

as ‘induction of principles through research into the past and social forces which 

have shaped the present. 

 

 Historical study helps  us in visualizing the society as a dynamic organism 

and its structures and junctions are evolving, steadily growing and undergoing 

change and transformation.  The sources of data for historical research consist of 

Eye witness accounts narrated by an actual participant in an event, Oral testimony 

by elders, documentary material and Relics. 

 

1.10.4.1 Steps in Historical Method: 

 

1. The feasibility of the study should be examined. The researcher should see 

whether the selected problem lends itself to historical analysis. 

2. The selected problem should be formulated and the plan of study should 

be designed. 

3. The sources of data should be designed. 
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4. The genuineness of the sources and the validity of the facts contained in 

them should be tested. 

5. Relevant facts should be collected from the authentic sources and they 

should be checked and cross-checked 

6. The facts should be arranged into a logical sequences and this synthesis of 

facts is the basis for rebuilding of the past situation. 

7. By adopting induction process meaningful interpretations and 

generalizations should be made. 

 

1.10.5 Design of Experimental Studies: 

 

Experimental design is concerned with making experiments to find out the cause-

effect relationship of the phenomena under study.  It is based on the scientific 

experiments and is considered of to be the highest in social research.  The 

experimental design, wherever it is possible in social science, is the most effective 

method of testing a casual hypothesis. 

 

According to Chapin “Experiment is observation under controlled conditions.  

When observation alone fails to disclose the factors that operate in a given 

problem it is necessary for the scientists to resort to experiments”.   As 

experimental design emphasizes testing of a casual hypothesis it will be useful to 

understand the scientific meaning of ‘causes’ and ‘effects’ and the methods of 

inferring causal relationship between two variables. 

 

In this design an investigator has direct control over at least one independent 

variable, which he manipulate.  In true experiment situation a researcher has 

definite power either to assign subject to experimental group or to assign 

experimental treatment to the group. 

 

Depending on the degree of ‘control’ we may classify the experimental design in 

the following five categories: 
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1. Trail and error experiment 

2. Controlled observation studies 

3. Natural experiment 

4. Ex-Post-Facto Techniques 

5. Laboratory Experiment design. 

 

1.10.5.1 Advantages of Experimental Design: 

 

i. Experimental design permits the determination of cause and effect 

relationship between variables more clearly than other methods. 

ii. If the nature of the problem is to verify the effect of stimulus over two 

groups- one being the control group and other being the experimental group- this 

design yield more accurate and precise results. 

iii. It is the best method for testing a causal hypothesis. 

iv. It provides for collection of evidences in such a way that inference of a 

casual relationship between the independent variables and dependent variables 

can be legitimately drawn. 

v. It is the most scientific method. 

 

 

  

 

To make the research design more effective and efficient, the following 

points are to be kept in mind to evaluate the research design; 

 

1. How precise are the observations? 

2. Can other investigators repeat the observations? 

3. How explicit are the hypotheses? 

4. Have the problems and hypotheses been stated in operational terms 

scientifically? 

 

5.11 Evaluation of the Research Design 
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5. Has the plan of research been presented in detail so that its logic is 

apparent? 

6. Do the data actually satisfy the demands of the problem i.e. do they 

actually demonstrate the conclusions? 

7. Does the research design ensure a comparison that is not subject to the 

alternative interpretations? 

 

 

5.12.Check your progress 

1.What is Research Design? 

Ans:-  Miller defined Research Design as “ The planned sequence of the entire process 

involved in conducting a research study”. 

 

2. Research design gives the 

(i) blue print of the proposed research work (ii) blue print of 

introduction of research (iii) blue print of conclusion of research 

(iv) none of these. 

 

3. Formulation of hypothesis is an important component of 

(i) content analysis (ii) research design (iii) processing of data (iv) 

report writing. 

 

4. Arrange the following steps in research in the sequence of their 

occurrence: 

(I)Report writing (II) Research design (III) Collection of data (IV) 

Analysis of data 

Codes: 

(a)(III), (IV), (II), (I)  

(b) (I), (III), (IV), (II) 

 (c) (II), (III), (IV), (I)  

(d) (IV), (II),(III), (I) 
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5. Research is conducted to 

(i) Generate new knowledge (ii) develop a theory (iii) Develop 

communication skills (iv) Re-interpret existing knowledge 

Codes: 

(a) (i), (iii) and (ii) are correct (b) (iii), (ii) and (i) are correct (c) (i),(ii) and (iv) are 

correct (d) (i), (iii) and (iv) are correct 

 

 

 

 

  

 

In the contemporary society, numbers of problems are cropping up due to 

impact and influence of several factors.  But all problems are not researchable.  

Some of them are essential and useful for the smooth running of the human life.  

Whereas flow of the problems need not be taken so seriously because the 

investigation into them may not yield better results and sometime, the required 

information may not be available as expected. 

  

 It is understood that research is a systematic and an organised activity to 

findout the truth.  Research design is a step towards carrying out the work in a 

planned way.  In this unit we have taken into discussion all relevant aspects of 

research design and also analyzed the various factors that are affecting the 

research design.  However, it is clear that there is no general or fixed framework 

of design.  It is subjected to the purpose of the study and nature of research. 

 

 

5.14. Questions for self study 

1. What is research design? 

2. State the function of the research design. 

 

5.13 To Sum Up 
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3. State briefly the kinds of research design? 
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6.1  Objectives  

 

 This unit enable the learner to understand different methods of research 

 Provides knowledge of different method of research 

 Facilitate with skills in using various research methods 

 Provides knowledge of Content Analysis 

 Provides knowledge of DELPHI Method 

 Provides knowledge of Documentary  Research 

 

6.2 Introduction 

The methodology of research includes all techniques employed by investigators to 

examine library and information phenomena. Thus, scholars and other researchers in the field 

have used a variety of proven methods. Generally, the type of information sought in a particular 

research has guided the application of appropriate research techniques. An attempt is made to 

present here some of the research methods used by the library and information science scholars.  

 

6.3  Evaluation Research 

Studies conducted to obtain objective and systematic evidence of the success or failure of 

library projects and programs are usually categorized as evaluation research. When a program is 

evaluated, its relative effectiveness in terms of standards, goals, and objectives is determined and 

described. Evaluation research is an attempt to measure operations in terms of the goals of 

libraries or library projects or the end results sought. Librarians launch and carry out many 

routine and special schemes designed to stimulate the use of services and to improve library 

operations. Considerable human and financial resources are utilized in these undertakings. With 

the growing trend toward attaching greater attention  toward accountability, questions are often 

posed by the administration, funding agencies, library committee members, sponsors, or 

librarians themselves about the effectiveness of these efforts. Until recent decades, assessments 

of most library programs and projects were rare. Although earlier evaluations were  primarily 

based upon value judgments of sponsors or project coordinators. The current trend is toward 

more systematic accountability of library activities; thus, the success or failure of various 



activities/ services is now measured. When financial support is provided for library 

demonstrations or for innovative projects of an experimental nature, the agencies or orga-

nizations providing grants often require thorough evaluations of supported activities. Like many 

other kinds of inquiries, evaluative research is conducted to describe phenomena, to reveal 

relationships between variables, and to identify cause-and-effect relationships whenever 

possible. Evaluative studies are not distinguished so much by their methods as they are by their 

purposes. Thus, many research techniques are used to effectively evaluate library programs and 

projects. 

 

 The process of conducting evaluation research can be divided into six broad steps These 

are: 

1. Determine what is to be evaluated and the reasons for the evaluation; 

2. Establish the desired level of performance of the object of the evaluation with   

     particular reference to existing standards, goals, and objectives; 

3. Select appropriate investigative techniques, and if necessary, prepare a suitable         

     scale or  instrument to measure levels of performance. 

4. Measure or test subjects (objects) to determine actual level(s) of  performance. 

5. Compare the program's goals with its objectives (i.e., determine the extent to  

     which goals were achieved) 

6. Evaluate the project/ activity on the basis of analyzed data. 

 

Some evaluative procedures are developed prior to the actual initiation of programs. They 

are then incorporated into the program's structure. This approach to evaluation is the most 

efficient and effective. Evaluative procedures are also developed after a program has been made 

operational or has even after its completion. In the latter case, however, evaluators are somewhat 

disadvantaged because a project's completion precludes the manipulation of variables and 

comparisons between ‘before’ and ‘after’ conditions. When a program's objectives are unclear, a 

meaningful evaluation is also conducted. For example, if the object of a story telling program 

was to attract children  to make them good ctizens, the task of transforming this goal into 

measurable success indicators might be difficult. Of course, this problem is closely related to the 



need for establishing realistic program goals expressed in terms of measurable operational or 

behavioral objectives. 

 

Simulation of the experimental technique is one of the methods of evaluation. However, 

it does not attains the level of precision normally expected when a true experiment is conducted. 

Using this technique, a test (experimental) group is randomly chosen from among persons who 

participated in or supposedly benefited from the program, to be evaluated. A control group is 

then selected from among persons who' are very similar to the experimental group, but who did 

not "benefit" from or participate in the program. A measurement index or test is then devised, 

pre-tested, and  administered to both subject groups to determine whether they differ with respect 

to the dependent variable (normally the object or goal of the project). Because proper pretests 

and post-tests are frequently lacking, this evaluative procedure is not highly reliable. However, in 

some cases it might render nominal indicators of project effectiveness. It should be apparent that 

the closer the design of evaluation research approximates that of a controlled experiment, the 

more revealing the evaluation is likely to be. Some times, interviews or questionnaires are used 

among project beneficiaries to elicit personalized reactions or evaluations.  

 

Meaningful research designed to produce evaluations of library programs will require 

more time and resources than the "off-hand" judgments of administrators and project 

coordinators which were typical in the past. Formal "evaluations are often necessary to reveal 

whether a program is beneficial and worthy of continuation. When library projects or programs 

are complex, evaluation research often is the only means to arrive at intelligent conclusions 

about their effects and intrinsic values. 

 Penland and Williams have outlined some criteria for evaluation of programs and 

services.These criteria are grouped under following broad categories:  

(a) the individual participant's objectives; 

(b) the organization's objectives; 

(c) the objectives for program design and communication; 

(d) community development and coordination; and 

(e) satisfactory organizational procedures and administration.  

 



The two publications of  F. W. Lancaster, viz.,  “The measurement and evaluation of  

library services” and “Evaluation and scientific management of libraries and information 

centers” are highly useful sources to librarians who plan to conduct evaluation research. In 

addition, Ellen Altman's “A data gathering and instructional manual for performance measures in 

libraries” and A L A's  “Performance measures for public libraries” are also useful in certain 

types of evaluative studies. 

 

6.4  Content Analysis 

Among the useful methods in the field of communication that can be employed by 

librarians to investigate certainintemal (content) features of media is Content analysis is a 

procedure designed to facilitate the objective analysis of the appearance of words, phrases, 

concepts, themes, characters, or even sentences and paragraphs contained in printed or 

audiovisual materials or electronic resources. Bernard Berelson has described content analysis as 

"a research technique for the objective, systematic  and quantitative description of manifest 

content of communication” Thus, this technique can be used to describe the contents of 

communication "messages"-that is, materials such as novels (i.e., the themes used-love, morality, 

idealism, power, outcast, career, etc.); newspapers (i.e., kinds of news-local, national. or foreign 

and editorials. sports, social items, art, entertainment, business, etc.); reference tools (i.e., 

treatment of professional groups such as medical doctors, lawyers. professors, psychologists, 

clergy, etc.); or a variety of additional media and descriptive tasks relating to their content. In an 

analysis of a communication's content, observed data are transformed into sets of symbols such 

as words, themes, motives, concepts, and so on. The appearance of such symbols in the material 

under analysis can then be quantified (measured); use of the obtained measurements will depend 

upon the purpose of the research and the study's expressed hypothesis, By breaking down the 

contents of materials into meaningful and pertinent units of information. librarians attempt to 

discern certain characteristics of messages. For example, the selection and analysis of 

information, situations, characters, or other elements in a communication can indicate pertinent 

features such as comprehensiveness of coverage or the intentions, biases, prejudices, and 

oversights of authors, publishers, creators or other persons responsible for the content of 

materials. 

 



In Content Analysis of Communication Richard W. Budd and his co-authors wrote: "No 

content analysis is better than its categories. for a system or set of categories is in essence, a 

conceptual scheme." A ‘category, has been defined as  “either the name given to any class of 

things actions or relationships which recur with sufficient (relative) uniformity and frequency as 

to render the class a useful subject of a prediction of the class itself." In the publication 

“Foundation of behavioural research” I Fred N. Kerlinger 

stated  that:  

(a) a category is a partition or subpartition set up according to some rule;  

(h) categories are established in regard to the purpose(s) of a unique investigative  

      problem; and  

(c) categories are exhaustive and mutually exclusive. 

 

 The "things" placed into categories representing the contents of a document are called 

‘units These are the individual observations or measurements which ordinarily comprise the 

dependent variable of a content analysis.  

 

Content analysis is aimed at exactness and the elimination of bias in the investigative 

process; its methods are employed to decrease the degree of subjectivity inherent in procedures 

designed to analyze or evaluate the contents of materials. Analyses of the contents of materials 

can be. used to examine documents so as to make meanings or messages more explicit. Materials 

may be scrutinized to determine the relative importance or occurrence of textual or graphical 

elements under analysis. Literary and drama critics often evaluate media such as books, plays, 

and films. However, evaluations by these persons are not based upon rigorous quantifications of 

inherent elements of the object of evaluation. But the procedures used by investigators in a 

content analysis encompass a carefully prepared and reproducible plan for the collection and 

quantification of elements of communications. By determining the proportions of a message that 

fall into clearly defined, conceptually valid, and mutually exclusive categories, the research 

scholar attempts to increase unit frequency validity. Although most library science inquiries 

based upon content analysis have been descriptive in nature, this technique can also be engaged 

to probe hypotheses pertaining to the contents of materials. For example, assume that a test will 

be made of the theory that themes of most contemporary best-selling novels are based primarily 



upon poverty or violence. By clearly identifying activities that can be characterized as "poverty" 

or "violence," and then by quantitatively analyzing the themes (content) of pertinent novels 

according to the established categories, the investigator could test the proposition. Furthermore, 

the hypothesis might be statistically tested, should the study be conducted rigorously. Hypothesis 

testing is especially facilitated when a comparison is sought in a study between or among 

elements of various documents. 

 

The following steps are used in carrying on content analysis study: 

 (a) formulation of the research problem;  

 (b) definition and establishment of the hypothesis and the categories of analysis  

       that will allow the hypothesis to be tested;  

(c)  identification and selection of the materials to be analyzed (the target  

      documents, messages, or media) and, if appropriate, selection of a sample of   

       these;  

(d) analysis of relevant documents and the measurement of contents according to  

      the predetermined and well-defined categories;  

(e) quantification and ordering of the categorized units;  

(j) analysis and comparison of attained data with respect to the independent  

     variable(s); and 

(g) interpretation of the data insofar as the research question, hypothesis, or theory  

      of the inquiry are concerned 

 

One problem that is often encountered by librarians in analyzing communication contents 

is the mass of cognate materials in many projects that can be subjected to examinations. 

Sampling procedures can sometimes be used to help solve this problem of having too many 

materials. Another useful method for reducing materials to a more manageable quantity is to 

limit the analysis to works published during a specific time period- for example, 6 months, 1 

year, 3 years and so on depending upon the latitude of an inquiry. Limitations can also be 

imposed by the selection of a particular media format for analysis. For eg., periodical articles 

about a topic rather than books and other publications relating to the same subject area. Thus, 

limiting the range of pertinent items. The overall purpose of an inquiry and the research question 



itself must be carefully considered when limitations are placed on the range and quality of 

analyzed documents. 

 

Techniques that can be reproduced by other investigators are employed in content 

analyses; thus, the procedures used should be explicitly identified and clearly elucidated in 

written reports of studies. These procedures should allow the classification of measurable data 

and the pursuit of concepts being investigated in terms of the frequency of their occurrence, as 

well as their interrelationships and meanings. No single model is applicable to all content 

analyses; each of these inquiries must be structured according to an analytical scheme directed 

toward the accomplishment of a specific research task. A unique feature of the content analysis 

approach is the investigator's reliance upon the quantifiable aspects of communications, rather 

than upon an expository treatment in the form of explanations. 

 

6.5  DELPHI Method 

‘Delphi Method’ is comprised of a group of modified survey procedures. It is designed 

for use in refining judgmental data collected from a panel of selected experts. This technique was 

developed in the early 1950s by the Rand Corporation to predict future developments related to 

national defense. Olaf Helmer, was instrumental in devising Delphi method. According to him 

Delphi method is "a carefully designed program of sequential individual interrogations (best 

conducted by questionnaires) interspersed with information and opinion feedback. . . ."  

 

 Delphi is a systematic approach to the generation of consensus opinions among a group 

of carefully selected and anonymous respondents. It is based upon the assumption that majority 

opinions will have greater credibility and authority than the surmise of only the most articulate 

spokespersons in a group of participating respondents. Panel participants are often selected 

because of their knowledge of the subject under investigation; however, the experts need not 

necessarily be members of the same discipline or possess similar backgrounds. 

 

The users of Delphi method assume that it prevents the opinions of experts from being 

contaminated by:  

(a)  strong personalities of the dominant respondents,  



(b) the bandwagon effect, and  

(c) public opinion 

 

 The Delphi method is based upon a series of questionnaire interchanges often referred to 

as "rounds”. Participants respond independently to one another's opinions about an assigned 

attitude object. Consensus opinions are deemed by investigators to be those that fall within the 

inter-quartile range (e.g., between the first and third quartiles) of the original responses after they 

have been ranked repeatedly by all participants in the study. In the final statistical analysis of 

responses, opinions that fall outside the inter-quartile range (e.g., those that are ranked within the 

first and fourth quartiles) are considered to be aberrant. Four questionnaire interactions, or 

rounds, may be required to determine consensus opinions; however, three rounds usually suffice 

for this purpose. 

 

The Delphi method has been widely recognized as a means of supplementing information 

obtained from past experiences, historical data, .or other traditional data sources. One advantage 

of the technique is its applicability to the collection of information from respondents who possess 

widely differing views that appear to be irreconcilable. The method is also applicable to 

interrogations of persons who are widely dispersed geographically, and are thus unable to 

participate in a face-to-face "brainstorming" session or in other types of situations in which ideas 

are interchanged. 

 

Steps in Delphi Study 

The  basic Delphi procedure has often been tailored to meet unique needs of a variety of 

disciplines and purposes. The following are the steps generally utilized in Delphi studies.  

Step 1: Select a panel of experts who are capable of providing insightful opinions  

concerning the pertinent topic. Explain the rationale of the study to the experts and 

request their anonymous participation as independent panel members. 

 

Step 2: Ask each participant to compile a list of value judgments, predictions, or opinions 

about the assigned issue or topic. (In some cases, participants may be asked to respond to 

a list of statements pre-selected by the investigator.) 



 

Step 3: Collect the initial responses and incorporate them into a questionnaire for use in a 

first-round interaction. Then, request that the same pane! members rank the recorded 

statements according to independently perceived orders of priority or importance, 

 

Step 4: Upon receipt of all first-round questionnaires from participants, analyze the data 

statistically (e.g., determine the median and inter-quartile range of responses). 

Subsequently, rearrange the statements according to the new. revised rankings. List them 

in , another questionnaire to be used in the second round and provide respondents with a 

statistical summary of the ranked statements.  

 

Step 5: Submit the second round instrument to the same panel members, asking them to 

reconsider their second responses, given the statistical summary of that round. 

 

Step 6: Repeat Step 5 for the third round questionnaire interaction. Respondents whose 

opinions still fall outside the inter-quartile range for the third round are asked to explain 

why their feelings did not change.  

 

At the conclusion of the third round (or, wheen consensus opinions have been obtained), 

the investigator prepares a final draft of the ranked statements, revealing how much opinion 

change has occurred. The consensus opinions are summarized, together with other pertinent 

comments elicited from participants. 

 

 Russell G. Fischer, Sybilla A. Cook and Ulf Wennerberg. have briefly described some 

library applications of the Delphi method. One of the most ambitious Delphi projects in 

librarianship was undertaken by the Library Research Unit at the University of California, Los 

Angeles. The study dealt with the future of library education in the United States and was the 

subject of a report written by Harold Borko 

 

6.6  Documentary  Research 



The generic term ‘Documentary Research’ is used to refer to inquiries into the printed 

tools of librarianship – books, journals and indexes. A sample of the broad research questions 

falling into this category include the following: 

 

a) . How productive are writers? Journals? What proportion of journals, ranked in order 

of usefulness, is required to satisfy a given percentage of potential information 

requests? 

b) How quickly do various classes of literature obsolesce. in the sense of' 'losing 

usefulness"?  How fast are various subject classes of literature growing? 

c) What are (or should be) the characteristics of a good index? Classification scheme'? 

What kinds of indexes produce optimal retrieval results? 

d) How does the depth of indexing affect retrieval effectiveness? The exhaustivity of 

indexing? 

e) How can a computer be programmed to do automatic indexing? Automatic 

classification? Abstracting? 

f) Are there optimal approaches to the design of subject heading lists or thesauri? 

g) Will an analysis of citation patterns associated with journals in various subject 

literatures reveal anything useful about the importance of individual journals? 

Authors? 

 

Studies designed to through light on these and related questions frequently include an 

objective, quantitative analysis of words in the texts of documents. Hence the term documentary 

research. 

‘Bibliometrics’ is one of the important form of documentary research. ‘Bibliometrics’ 

involves measurement of several interrelated aspects of writing and publications. This study led 

to the formulation of three important laws, viz., Bradford's law of scattering, Lotka’s. 

productivity of scientists and  Zipf'’s productivity of words. "Bradford's law of scattering" relates 

the proportion of relevant papers in a field to the proportion of journals required to achieve this 

quantity, when the journals have been ranked according to productivity. The productivity of 

scientists is the  subject of treatment both by Derek Price and Alfred Lotka.  George Zipf' looks 



at the productivity of words in text in much the same way as Bradford and Lotka. There have 

been several attempts to relate these bibliometric distributions. 

 

‘Citation analysis’ is another major thrust of bibliometrics study. Hundreds of studies 

have been performed using the techniques of citation analysis, all of which are based on the 

assumption that the act of citing an author is meaningful. For instance,. The idea that two 

documents whose bibliographies share one or more citation are more likely to be related to each 

other than two documents which have no citations in common is the root for the development of 

the concept ‘Bibliographic Coupling’. Research conducted to test this hypothesis would involve 

the careful counting of the number of citations common to pairs of documents in a test 

collection, followed by an independent evaluation of the "relatedness" of document pairs. Cita -

tion studies have been used to establish networks of scientific papers, to rank journals by 

importance, to generate additional documents relevant to a search question, and to evaluate a 

scientist's productivity. 

Another body of documentary research deals with automatic indexing, abstracting, and 

classification. The broad task in this type of research is to define a formal process (a process 

which is in principle capable of being performed by a computer) to select keywords from the 

texts of documents likely to be useful as descriptors, to extract key sentences from the texts to 

serve as abstracts, or to assign documents to subject classes. As with bibliometric research, 

studies relating to this type of automatic language processing may be based on an experimental 

design and may borrow such techniques as decision theory from operations research. Sophis-

ticated statistical techniques such as factor analysis are also useful. But in the data-gathering and 

analysis stages of the research the approaches are characterized by a common need to analyze 

(count, tabulate, compare, associate) words in the text. For this reason, use of the computer is 

essential in this type of study. 

 

6.7 Check your progress 

 

1. What is Delphi method? 

(a) It is a programming language (b) It is a method of research 

(c) It is a software (d) It is used for cost-benefit analysis 



2. Delphi technique is based on the results of 

(a) Observation (b) Survey (c) Experiment (d) group questioning 

 

3. what is Evaluation Research? 

Ans:-Studies conducted to obtain objective and systematic evidence of the success or failure of 

library projects and programs are usually categorized as evaluation research. 

 

4. Content analysis…….. 

Ans:-Content analysis is "a research technique for the objective, systematic  and quantitative 

description of manifest content of communication” 

 

5.Olaf Helmer, was instrumental in devising Delphi method (True/ False) 

Ans:- True 

 

6.8  Summary 

Research methods are means to ends rather than ends in themselves. Reliable research 

evidence is not the outcome of any single investigative technique or model. Competent 

investigator in librarianship will not depend on a particular method. Most experienced 

investigators are aware that no research design is infallible, and, furthermore, that all methods of 

research are susceptible to methodological weaknesses under unfavorable or inappropriate 

circumstances. Thus to examine libraries, information centers, facets of information technology, 

library materials, or even the behavior of librarians who work with or the people who use 

information systems, a number of efficacious methods can be used to expedite the collection, 

analysis, and verification of data. In this unit, it is attempted to present some of the basic 

methods of research which are most useful and also to direct toward some other methods that can 

be used in lieu of, or as supplements to, basic investigative methods, such as experimental, 

survey, historical, or operations research. Various methods, such as case studies, content 

analyses, user studies, evaluation research, library surveys, community surveys, comparative 

librarianship, the Delphi method, and documentary research can be effectively employed in 

many of the investigative settings in which librarians seek new knowledge. 

 



6.9  Questions for self study 

 

1. How Delphi method is different from other research methods? Discuss various 

steps involved in Delphi method. 

2. What do you mean by documentary research? 

3.  Explain various forms of documentary research used in the field of library and 

information science 

4. Write short notes on: 

a. Content analysis 

b. Delphi method. 

c. documentary research 
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7.0 Objectives: 

  

This unit will enable the learner to; 

 

 Understand the basic concepts of sampling 

 Usefulness of sampling techniques in conducting research 

 To know the advantages and disadvantages of different sampling 

techniques 

 Usefulness of sampling techniques 

 Characteristics of a good sample  

 

 

 

 

 

 

 

i) Concepts of Population: 

 Population means a group of individuals, objects and the items reckoned to be 

considered statistically measurable.  The population statistically consists of attributes, 

qualities and behaviour of the individuals, objects or places or parts of places, like cities 

and households. 
 

 A population is a useful general term for the aggregate of objects under 

discussion, the extent and nature of which should always be kept in mind. 

 

 

7.1 Basic Concepts 
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ii) Types of population: 

 

There are several types of population and they are; 

 

a) Finite population – a population containing a finite number of members.  For 

example: Number of books in National Library of India. 

b)  Infinite Population – a population containing an infinite number of members.  For 

example: Population of public library users in the world.  In this case the number 

of members in a population is so large so that it is practically infinite. 

 

The other types which have one or two of the above also are; 

 

c) An Existent Population is the logical extension of the idea of a population of 

concrete objects.  For instance Books in Library. 

d) At times the investigator has to deal with an imaginative and having no existence, 

and such a population is called Hypothetical Population.  It can be defined as the 

aggregate of all conceivable ways in which a specified event can happen.  In fact 

it may be imagined around any observed event.  For example: Book thefts in a 

Library. 

e) Population of Population – a sub- population or sub – populations, that is any 

given population may be a member of some more widely defined population.  For 

example: Reference Books in Libraries. 

 

iii) The concept of Universe: 

 

 The Universe conceptually is the total number of all unites for which the 

population is an operational definition.  The whole group from which the units or samples 

are selected is called “Universe”.  It is necessary that a researcher aims at a careful 

delimitation of the investigation must have area and scope.  The Universe of research is 

defined by area and scope of the research problem.  The characteristics of the Universe 

from a statistical point of view are the aggregate units in any field of enquiry. 
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 Like the types of Population there are similar types of Universe.  They are termed 

as; Definite (for Finite), Indefinite (for Infinite) and the Real (for Concrete/Existent) and 

the Hypothetical Universe types.  Their meanings are almost synonymous as to the types 

of Population. 

 

iv) The concept of Sample: 
 

 The abbreviated version of the population which is true representative of the 

population is a called as sample.  According to Goode and Hatt “ A sample is a smaller 

representation of a large whole”. 

 

 Blalock and Blalock define sample as “a small piece of the population obtained 

by a probability process that mirrors, with known precision, the various patterns and sub-

classes of the population”. 

 

Ya-lun Chou defines a sample “as a collection of primary sampling units selected 

as a representative microcosm from which references about the population may be 

made”. 

 

Sample design is used to generalize the characteristics of the sample to the 

population.  A sample design is the theoretical basis and the practical means by which the 

researchers infer the characteristics of some population by generalizing from the 

characteristics of relatively few of the units comprising the population.  Usually samples 

are drawn from lists called sampling frames.  Sampling frames are complete 

enumerations of all units in the population being sampled.  A vaguely understanding of 

sampling is part and parcel of what is called common sense and is characteristic of 

everyday experience. 

 

 

 

 

 

 

7.2. Sampling Techniques: 
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There are different types of sampling and variety of techniques are used to draw a 

samples.  The various methods of sampling may be broadly be classified into two 

categories namely: 

 

a) Probability Sampling and 
 

b) Non-Probability Sampling 

 

The Table below gives a full complement of sampling methods. 

 

 

Probability 

 

Non-probability 

1. Simple Random Sampling 1. Purposive Sampling 

2. Stratified Random Sampling 2. Quota Sampling 

3. Systematic Sampling  

4. Cluster sampling  

 

 

 

 

 

a) Probability Sampling: 

 

Probability sampling implies that each unit of the population has the same 

chance or probability of selection and the probability of selection is known.  

Simple Random Sampling, Stratified Random Sampling, Systematic and Cluster 

Sampling are considered as Probability Sampling Techniques. 

 

b) Non-probability Sampling: 

 

Non-probability sampling is also known as Judgment Sampling, and is 

based on the personal Judgment.  Elements including in a Judgment sample are 

results of the investigators’ expert judgment as to their representative ness.  
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Consequently the probability of each individual element being included in the 

sample is not known. 

Yule and Kendall while describing the types of samples state, “the process 

of forming a sample consists of choosing a predetermined number of individuals 

from the parent publication.  The choice may be exercised in three ways: 

 

a) By selecting the individuals at random. 

b) By selecting the individuals according to some purposive principle. 

c) By a mixture of (a) and (b).  

 

Sampling by type (a) is called Random sampling.  That of type (b) is called 

purposive sampling.  That of type (c) is sometimes referred to as mixed sampling.   If the 

population is divided into “strata” by purposive methods and then a portion of the 

sample is taken from each “stratum” , the sampling is said to be “stratified”. 

 

 

 

 

 

 

The description mentioned above shows some variations in sampling methods and 

types.  But in practice the following are quite common and the same are discussed as 

follows; 

i) Simple Random Sampling  Random Sampling techniques 

ii) Stratified Random Sampling 

 

iii) Systematic Sampling  

 

iv) Cluster Sampling  

 

v) Area Sampling 
 

vi) Sampling with varying probability 
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vii)  Quota Sampling and  

 

viii) Purposive Sampling 

 

 
 

 

 

 

 

 

 

 

 

  

In Random sampling, the individuals are selected from the population in such a 

way as to accord every individual the same chance of being elected or selected.  The 

selection is entirely objective and free from preconceptions but it is not haphazard and 

unplanned. 
 

 Usually Random Sampling is carried out by means of the under mentioned 

methods: 

 

a) Lottery Method 

b) Tippett’s Method 

c) Grid System 

d) Method of selection from a sequential list  

 

Random Sampling is having two types.  They are; 

 

1. Simple Random Sampling and  

2. Stratified Random Sampling 

 

 

     

 

 

 

7.2.1 Random Sampling 

 

 
 

7.2.1.1 Simple Random Sampling 
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 Parten states that “Random sampling is the term applied when the method 

of selection assures each individual element in the Universe as equal chance of being 

selected.  Moster opines, “Equity of chance of selection is a characteristic of Simple 

Random Sampling.  In simple terms, in this type of sampling the selection of units to 

be included in the sample employs chance.  The units of the population to be studied 

are so arranged that the selection process gives equal probability of selection to every 

unit in that population.  It should not be misunderstood as a haphazard, un-principled 

selection.  It is a methodological selection. 
 

    Some of the important features of Simple Random Sampling can be stated as 

follows; 

 

i) Items in the sample are selected completely independent of each other, which 

means that the selection of one unit does not influence the selection of others, 

positively or negatively. 

ii) It is a probability sample.  Each item has the same chance of being 

selected.  Goode and Hatt state that “the units of the universe is so 

arranged that the selection process gives equiprobability of selection to 

every unit in that universe. 

iii) By and large there is absolutely no room for bias of any kind in the 

selection of sample units and there cannot be any conscious selection. 

 

Basically accepted principles of Simple Random Sampling are; 

 

i) Population and the units must be clearly defined. 

ii)  The units must be approximately equal in size. 

iii) The Universe must consist of large number of small units. 

iv) List of the Universe must be got ready. 

v) Units must be accessible for investigation. 

vi) Once selected the unit cannot be discarded. 

vii) Units must be independent of each other. 

 

Methods of Selection of the Sample: 
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  Primarily the serial numbers are allotted to each member of the universe and then 

selecting the serial number of units on either of the following modes. 

 

i) Random numbers tables, which will be available in any book on statistics. 

ii)   Drawing by lot numbered slips of paper from a container, either with or without  

      replacement.  It is always preferable to make selection with replacement to ensure 

      probability and independence selection. 

 

  The researcher having the complete coverage of the population will assign 

numbers serially to all units of the population.  In the second step he can write the 

numbers on identical slips of paper, fold identically and place in container.  These are 

then thoroughly mixed and the numbers required for the sample are drawn. 

 

 

 

  

 

 Stratified Random Sampling attempts are made to design a more efficient sample.  

It retains the randomness, at the same time, it is more representative of the population.  It 

is a method used for increasing the precision of sampling.  In this method, the Universe is 

divided is not a number of groups or strata.  Then a certain number of items are taken 

form each group on random basis.  Ya-lun Chou defines it as “the process of stratification 

requires that the population is divided into groups or classes called strata.  Then sample is 

taken from each stratum by simple random method and the resulting sample is called a 

stratified sample”.  The stratification is factor is selected in correlation with the problem 

under study, which becomes a logical basis of stratification. 

 

 While constructing the strata the below menti9oned principles are to be taken into 

consideration. 

 

a) Perfect homogeneity in the different units of strata be maintained. 

b) Stratification must be clear, well defined and free from overlapping. 

c) The size of the stratified sample must not be too small. 

d) Different variables involved in the study should be taken into account. 

 
 

7.2.1.2 Stratified Random Sampling 
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Usually Stratified Sampling is done in three ways as given below: 

 

1) Proportionately Stratified Sampling: it yields a sample that represents the 

universe in the same proportion in which each stratum is represented in the 

population.  In other words it means, the number of units drawn from each group 

or strata in the same proportion as they are in the universe.   

2) Disproportionate Stratified Sampling: Here equal number of samples are drawn 

from each stratum.  In this method interstrata comparison is possible.  Under this 

system, the number of elements drawn from the strata is independent of the size 

of these strata. 

3) Stratified Weight Sampling: In this system, equal number of items are selected 

from each group and thereby averages are taken from each stratum.  After doing 

this, they are given weights according to he size  

 

Advantages Stratified Sampling: 

 

a) Stratified sampling is more representative of the population 

b) It is more precise and to a great extent avoids bias 

c) It saves time and money expended for data collection since the sample size can be 

less in this method. 

d) Data collection is convenient. 

 

Disadvantages of Stratified Sampling: 

 

a) Requires the knowledge of the traits of the population.  

b) Stratification becomes sometimes difficult and difficult in assignment of each unit 

of the population to a particular stratum/ 

c) The results some times have to be weighted according to the size of the strata, 

which is difficult. 

d) Preparing stratified list is an arduous task as the lists may not be readily available. 

 

 

 

7.2.2. Systematic Sampling 
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It is a frequently used sampling plan.  According to this method, sample is taken 

from a list prepared on a systematic arrangement either on the basis of alphabetical order 

or on a classified order or any other method.  Strictly speaking it is not a random 

sampling, though it includes an element of random selection.  It is therefore called 

(Sometimes) quasi-random sampling.  Although one can generally assume that a 

systematic sample will be a sound method of selecting items, the method has one 

limitation.  It results in biased measures if the variable to be estimated is subjected to 

periodic fluctuation.  For example the selection of the number 6 from the interval 1-7 and 

then taking every seventh day to estimate average daily sales would result in the same 

day of the week being selected each time.  In case random sampling cannot be adopted 

for some reason, systematic sampling can be an alternative method. 

 

In systematic sampling care must be taken that the population does not have an 

evidence of periodicity corresponding to the interval the items selected; otherwise only 

one type of items would be selected. 

 

Steps in Systematic Sampling: 

 

1. The population should be given the serial numbers from I to N. 

2. Sampling interval is determined by dividing the population by the size of the 

sample i.e. N/n=K. 

3. Any number is selected at random from the first sampling interval. 

4. The subsequent samples are selected at equal, regular intervals. 

 

  For example, let the size of the population is 500; and the sample size is 50.  That 

is 50 samples are to be drawn from the population numbering 500.  The sample interval is 

10(500).   Suppose the first sample selected at random from first interval is 4, then the  

       50 
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subsequent samples are 14,24,34,44 and so on.  Thus in systematic sampling the initial 

start is made on the random basis, which determines the subsequent samples. 

 

Advantages: 

1. It is a simple design and easy to carry out. 

2. Randomness and probability features are present which make the sample 

representative. 

 

Disadvantages: 

1. As in simple random, the population has to be serialized in this sample also which 

becomes difficult when the population is too large. 

2. Any hidden periodicity in the list will adversely affect the representative ness of the 

sample. 

3. There is always a temptation to reselect or re-start while making selection. 

      

 

 

 

 

   This method involves a procedure of dividing the population into groups called 

clusters and drawing a sample of clusters to represent the population.  A cluster may 

consist of either the primary sample units or elementary secondary sample units.  In 

cluster sampling, groups of items are selected at random.  To illustrate, assume that we 

use a hypothetical population of the basis of rent and divided them rent paid.  We may 

arrange the households arbitrarily into four clusters as: 

 

     CLUSTER       ELEMENT 

 

1 A,B 

2 C,D 

3 E,F 

 

7.2.3. Cluster Sampling 
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4 G,H 

 

Assume that it is desired to select a probability sample of four items from this 

new universe.  One way, of course would be to choose a simple random sample of four 

items; or we might look upon the clusters as strata and choose one from each.  There may 

be another way that would be to select two clusters from the four and enumerate their 

items.  Actually this method amounts to sampling from a population of clusters rather 

than selection from a universe of individual elements. 

 

 A plan to make selection of clusters within clusters is called multi-stage cluster 

sampling.  Thus one significant factor that differentiates the cluster sampling from other 

methods of sampling is that, unlike in other types of samples in which each element inn 

the population is separately selected, in the cluster sampling groups are selected. 

 

 

Principles of Cluster Sampling: 

 

1. The differences or variability within a cluster should be as large as possible. 

2. The variability among or between groups or clusters should be as small as possible. 

3. Te intuitive approach emphasizes the fact that the statistical efficiency of cluster 

sampling depends on how the clusters are formed; the degree to which each cluster 

can be made to include all the values in the universe. 

4. The cluster sampling generally having the lowest cost per observation and therein lies 

the key to its utilisation in social research. 

 

Advantages: 

 

i) This method provides significant cost again. 

ii)   It is easy and more practical method, which facilitates the fieldwork. 

iii) Because of the geographical contiguity of the samples more units can be included. 

 

Disadvantages: 
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i) Probability and representative ness of the sample is sometimes affected. 

ii)  The results are likely to be less precise and accurate. 

 

 

  

 

 

It is also known as the sampling with probability proportionate to size.  This is an 

important sampling plan applied in multistage selection.  It ensures that the probability of 

selecting any sample is proportionate to size of the group.  That means we have more 

chance of selecting samples from larger groups than from small groups.  After assigning 

appropriate sample size, proportionate to the size of the cluster, a systematic selection is 

made at the second stage.  For example, if the members of cooperative societies is our 

secondary sample units, the respective cooperative societies with varying size of 

membership are the primary units or first stage cluster.   

 

 

The probability of selection is given according to the size of membership by adopting the 

following steps: 

 

a) Listing the cooperative societies selected 

b) Listing the membership strength of each society 

c) Entering their cumulative total 

d) Calculating the sampling interval i.e. Size of population/size of sample 

e) Systematic selection at equal intervals 

 

Advantages: 

 

i) It is helpful in giving the group with large number of units greater probability of 

selection and thereby making the sample more representatives. 

ii) It is an appropriate sampling plan in finding out the variability of groups 

 

Disadvantages: 

 

7.2.4 Sampling with varying probability 
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i) Listing and totaling of sampling involves elaborate work. 

ii) This sample is more appropriate in two stages or multi-stage sampling plan 

 

 

 

 

  

 Let us assume that our task is to estimate the number of unemployed workers in 

households located within the corporation limits of city A.  No accurate lists of these 

household is available; consequently we might approach the problem of sample design by 

using an area sample plan.  The basic principles of an area sample are easy to 

comprehend; however their application to a complex problem requires considerable 

ingenuity and a great deal of experience. 

 

The basic technique of Area sampling is that the basis for selection of is the map 

rather than the list of population.  The basic technique in area sampling is to divide the 

primary sampling units such as village, cities, development blocks and so on.  

 

The Area sampling has two types; one stage area sample.  In this an area is 

precisely defined in terms of a particular location. It is further subdivided.  The second 

type is; two stage area sample.  In the first stage the random selection of the blocks first 

and then the random selection of household is the second stage.  many area samples are 

multistage. 

 

Steps in Area Sampling: 

 

The following steps are followed in area sampling; 

 

1. Stratification of the primary sampling units on the basis of geographical area. 

2. Selection of primary sampling units from each stratum. 

3. Sub sampling of small units within each stratum. 

4. Enumeration of the households. 

 

 

7.2.5 Area Sampling 
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Advantages: 

  

Below mentioned are the disadvantages of area sampling; 

 

a) Survey work can be conducted with considerable speed 

b) It is reliable and satisfactory as complete enumeration is involved. 

 

Disadvantages: 

 

 Below mentioned are the disadvantages of area sampling; 

 

a) It is fairly expensive 

b) It also involves considerable amount of listing of areas and sub-areas, though 

complete listing of households or individuals is not necessary. 

 

 

 

 

  

 

The most commonly used sampling technique is called as quota sampling.  Quota 

sampling is one of the commonly used methods of sampling in market surveys and 

opinion polls.  In market research it is called Quota-controlled sampling method.  Though 

basically it is a non-random sampling, this method combines the aspects of probability 

sampling and purposive selection.  In this method the population is divided into 

component sub-population.  The resultant sub-population is called as ‘cells’ and the bases 

for the subdividing will be called as ‘controls’.  When the population is divided according 

to some characteristics, the quotas are then set up, for example, by telling an interviewer 

to take a specified number from each group.  The interviewer may take any item or 

individual that is a member of the population group, and naturally will take those 

conveniently available. 

 

The following steps are involved in Quota Sampling: 

 

 

7.2.6 Purposive or Quota Sampling 
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1. First the population is divided on some basis, preferably on the basis of the 

characteristics of the population pertaining to the study. 

2. Determination of the proportion of the population falling in each group. 

3. The quota sample unit is decided and assigned for each group. 

 

Advantages: 

 

a) It is a practical as well as a convenient method 

b) It is economical  

c) It is the only useful method when no sample frame is available 

 

 

 

 

Disadvantage: 

 

a) It is unreliable and prone to bias. 

b) It is not possible to estimate the standard error. 

c) It is not a representative sample. 

d) Control of field work is difficult. 

 

 

 

 

 

 

 

Most frequently used type of sample is labeled as Sample of Convenience.  This 

sample is obtained when a researcher in any field makes a choice or is forced to make use 

of whatever subjects are conveniently available to him.  Such a sample can never be 

described as representative of some poorly defined larger group.  In reality using a 

sample of convenience is often the only alternative the researcher has left with.  Under 

these circumstances the researcher will describe his sample as precisely as possible with 

 

7.2.7 Convenience Sampling 
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respect to as many relevant characteristics as he can think of other researcher who read 

the report and can visualize a population of which this sample might be representative. 

 

 

 

 

 

 

 

The following are some of the advantages of sampling techniques; 

 

e) Higher Quality Data 

f) More skilled analysis 

g) Quick results 

h) Lower costs 

i) Pursuance of non-responsive units  

j) The error estimation 

k) Better practical approach 

 

Sampling techniques are more scientific as compared to inclusion of the complete 

population.  Since the main purpose of sampling is of drawing inferences on the 

behaviour of the population and it is in estimating the unknown characteristics of the 

population. 

 

 

 

  

 

The sampling errors and biases can be viewed from: Reliability, Pitfalls and other 

characteristics of sampling. 

 

 

 

 

7.3.  Advantages of using Sampling Techniques 

 

7.4. Sampling and Non-sampling Errors 

 

 

7.4.1 Reliability of samples 

 



 72 

  

 

The sample must always be reliable and representative in character.  Valid 

generalizations can be arrived at only when the sample is free from errors or bias.  The 

reliability of samples depends upon some of the following factors. 

 

i) Size of the sample or Adequacy of samples: Size of the sample should be adequately 

large. 

ii) Homogeneity: Reliability, to a large extent, depends on the homogeneity of the 

sample; that is to say, sample should have all the characteristics that are present in the 

universe.  It should be similar to the whole. 

iii) Representative ness: The sample should be representative in nature. 

iv) Comparison of sample and the Universe: There should be similarity between the 

sample and the universe. 

v) Non-mention of the sample size often misleads and results in wrong information. 

vi) Similarly any report based on a sample study must also give an estimate of sample 

variability. 

 

 

 

 

Following are the three types of bias normally identified in sampling techniques; 

 

1. The difference between the conceptual populations.  We intend to study and the 

population we actually study i.e. nonrandom errors in population definition and 

accessibility. 

2. The difference between the population we intend to enumerate (Sampling frame) and 

the population we actually enumerate, i.e. non-random errors in unit enumeration. 

3. The difference between the sample we intend to select and the sample we actually 

select.  i.e. non-random errors in unit selection and unit completion. 

Types of Error: 
 

 

7.4.2 Types of Bias and Error in sampling 
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 The researcher before proceeding to calculate the size of the sample must decide 

the expected level of precision of the estimates.  This expectation is primarily based on 

the purpose of study.  In other words the researcher must consider: 

 

a) How much error in the estimate to be derived from the sample may be tolerated or 

called Margin of Error or Limit of accuracy 

b) How much assurance can it be said that the estimate will fall within this margin or 

error called Probability or Confidence Level 

c) Goode and Hatt suggest the Standard Error, which is the dispersion about the 

mean of a hypothetical distribution.  The values, which make up this hypothetical 

universe, are the means of all possible samples of a universe. 

 

 

 

 

i) Sampling avoids the necessity of studying each and every member of the 

population and thus avoids unnecessary wastage of time, money and other 

resources for collecting large quantities of data from the entire population. 

 

ii) It ensures greater precision and contributes to the quality of data as it 

facilitates the collection of smaller amounts of data from fewer cases and their 

intensive analysis. 
 

iii) A representative samples of a cross-section of population gives accurate 

estimation of it and that appropriate sampling gives greater accuracy than 

even the complete enumeration by census. 

 

 

 

 

 
 

 

7.5. Usefulness of Sampling techniques 

 

 

7.6. Characteristics of a Good Sample 
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i) it should be representative, and give a true picture of the population from 

which it is drawn. 

 

ii) It must be unbiased and must be obtained by a probability process or random 

method.  
 

iii) It must be small and as economical as possible. 

 

iv) It must be accurate and complete.  It should neither leave any information 

incomplete not omit any unit included in the sample entirely. 

 

v) It must be adequate in order to ensure reliability. 

 

7.7.Check your progress 

1. In research on information needs of Chartered Accountants a 

is that to every fifth number of the official register questionnaire 

of Chartered Accountants. Would this 

(i) random sampling (ii) stratified sampling (iii) the whole 

population (iv) not a representative sample 

2. Mean, Median and Mode are 

(a) Measures of deviation (b) Ways of sampling (c) Measures of 

control tendency (d) None of the above 

3. Non-Sampling Errors (NSE) are referred to as the errors of: 

(a) Probability (b) Quantification (c) Ratio (d) Measurement 

4. When the population is heterogeneous, which of the following 

methods give better results? 

(A) Purposive Sampling (B) Quota Sampling (C) Random Sampling 

(D) Stratified Random Sampling 

5. Systematic sampling is 

(i) A type of probability sampling. 

(ii) A type of non-probability sampling. 

(iii) In which first unit is selected randomly. 

(iv) Selected on the basis of specified characteristics. 
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Codes: 

(A) (i) and (iii) are correct 

(B) (i) and (iv) are correct 

(C) (iii) and (iv) are correct 

(D) (ii) and (iv) are correct 

 

 

 

 

 

 

 One of the important activities in research is data collection. Here two major steps 

are involved and they are selection of a suitable method of data collection and fixing the 

method of drawing the samples from the population.  Sampling studies are becoming 

more and more useful in research studies.  Recent developments in sampling techniques 

have made there more reliable and valid.  So for we have discussed in the earlier pages 

the sampling techniques that are usually adopted in the research work.  Brief description 

as well as the advantages and disadvantages of different techniques in also discussed.  In 

addition to this we have discussed the sampling and non-sampling errors and showed that 

by choosing the appropriate sampling design, how the sampling errors can be minimized. 

 

 

7.9. Questions for self study 

1. Define the term population and sample? 

2. State the limitations of sampling techniques. 

 

3. Enlist the advantages of sampling techniques. 

 

Write Short notes: 
 

a) Random Sampling 

b) Sampling error 

 

7.8 To Sum Up 
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c) Multistage Sampling 
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8.0. OBJECTIVES 

After reading this unit, you will be able to understand : 

 Meaning and definitions of bibliometrics, Scientometrics  and        

Informetrics.  

 Applications of Librametrics to Library activities. 

 Scope of the Bibliometrics. 

 Different Bibliometrics Laws and applications. 

 The role of bibliometrics , Scientometrics and webometrics in collection 

development. 
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8.1 Introduction 

Universe of knowledge is a complex output of man’s intellect in the form of 

documented literature.  Now a day the division of subjects, in the universe of 

knowledge into sciences, humanities or arts is almost unwarranted.  In other way this 

is called ‘Information Explosion’ often termed as ‘white plague’ posed, many 

problems, and challenges among library and information professionals.  Identification 

and selection of documents is an example for such challenges.  So there is a need of 

special technique or effort to face these challenges. 

 

 Bibliometric / Scientometric study is one such useful technique (of series of 

techniques) which helps to solve the problems, challenges posed by so-called 

information explosion.  Over the years, several new terms have appeared on the 

horizon representing quantitative studies in library and Information Science.  They 

were known as: ‘Librametrics’ in 1940’s, ‘Bibliometric’ in 1960’s, ‘Scientometrics’ 

in 1970’s and ‘Informetrics’ in the midth of 1980’s.  And now with the advent of 

information technology two new concepts namely ‘cybermetrics’ and ‘webometrics’ 

are emerged in 1990’s.  

8.2 Librametrics 

 The term Librametrics has two roots: Libra and Metrics.  The word ‘Libra’ 

connotes ‘library’ and ‘metrics’ means measurement.  The term librametry was 

formally introduced by Ranganathan in the year 1948 at the Aslib’s Annual 

conference held in Leamington Spa.  But as the librarian of the Madras University 

Library he practiced various librametric techniques way back in 1925, in order to 

solve day today library problems and to streamline the day-to-day library activities, 

services for their clientele and also for the betterment of library professional as a 

whole. 

 

 Definitions 

 Senugupta1 defined Librametrics as, “Quantitative analysis of various facets of 

library activities and library documents by the application of mathematical and 

statistical calculus to seek solution to library problems.”  
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According to Ravichandra Rao2 bibliometrics and librametrics is nothing but 

“Information process and information handling in libraries and information centres by 

quantitatively analysing the characteristics and behaviour of documents library staff 

and library users.” 

 Applications of Librametrics 

 Within the sphere of libraries, Dr. S.R. Ranganathan and other Indian 

Scientists had suggested several areas for the application of quantitative analysis in 

library and information systems and services.  The following uses below account only 

for some of them. 

a) Librametry in the day-to-day work of a library 

b) Librametry in organising national or state library systems. 

c) Operations research in library work. 

d) Librametry and book selection. 

e) Librametry and classification. 

f) Library administration. 

g) Library services. 

 

8.3 Bibliometrics  

The word “Bibliometrics” has two roots: ‘biblio’ and ‘metrics’.  The term 

‘biblio’ is derived from the combination of Latin and Greek word ‘biblion’ equivalent 

to Bylos means book, paper which in turn was derived from the word Bylos, a city of 

Phenonicia,  a noted city for export trade in paper.  The word ‘metrics’ on the other 

hand indicates the science of meter, i.e., measurement and is derived either from Latin 

or Greek word ‘metricus’ or ‘metricos’ respectively each managing measurement.  

This term coined for the first time by British Scientist Alan Pritchard in 1969. 

 

 Bibliometric studies include studies of the growth of the literature in some 

subject, how much literature is contributed by various individuals, groups, or 

organisations or countries; how much exists in various languages; how the literature 

on some subject scattered (e.g., over documentary types, language journals); and how 

quickly the literature on some subject becomes out-of-date (Studies of obsolescence).  

Another important group of bibliometric studies relates to what sources author cite.  
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Day-by-day this study attaining sophistication and complexity having national, 

international and inter disciplinary character.  The backbone of Bibliometrics lies in 

its sound theoretical foundation most effectively laid by some pioneers like Lotka, 

Gross, Bradford, Zipf, Duck J de Sola Price, Bookstein, Mundelbro, Brooker, Narin, 

Garifield, Vickery, Moraves, Hulme, Fairthorne and many others and their techniques 

are capable of throwing light on various complicated problems faced by information 

scientists to quantify the process of written communication. 

 

 Genesis of Bibliometrics 

 The study made by Cole and Eale on ‘The History of Comparative Anatomy 

Part – I: A Statistical Analysis’ is considered to be the first bibliometric study, where 

for first time in 1917, the expression of statistical analysis has been used in the 

literature.  Hulme was the first to use the expression ‘statistical bibliography’ in 1923 

and later many others used it.  Gross and Gross’s study is considered to be the third 

study in the field based on citations.  After Hulme this term used by Henkle in 1938 in 

his article – ‘The Periodical Literature of Bio-Chemistry’, by Gosnell in his 

dissertation in 1943 and later in his article of 1984.  Fusscler in 1948 and 1949, 

Raising in 1962, Berker in 1996 and Pritchard in 1968 and 1969 have used the term 

statistical bibliography in their works.  Pritchard3 suggested the word ‘Bibliometrics’ 

in 1969 in preference to statistical bibliography. 

 

 After Pritchard’s initial work, Bibliometrics was expanded   in   two 

dimension that is quantitative and qualitative study of bibliometric phenomena.  The 

quantitative analysis of Bibliometrics, developed three basic Bibliometric Laws that is 

Lotka’s Law (1926) predicting the productivity distribution of various authors, Zipf’s 

Law (1933) describing the word-frequency ranking and the Bradford’s Law of 

scattering (1934) explaining “distribution of documents (usually journals) in specific 

discipline or problem areas.”   

 

 Objectives (Brookes, 1973) 

i)  Design of more economic information systems and networks; 

ii) Improvement of efficiency rates of information handling processes; 
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iii) Identification and measurement of deficiencies in present bibliographical 

services; 

iv)  Prediction of publishing trends; and  

v)  Discovery and elucidation of empirical laws that can provide basis for 

developing a theory of information science. 

 

 Qualitative applications of Bibliometrics on the other hand emphasize 

practical utilization of research findings (White, 1985), such as: 

i)  Identifying a “core” literature; 

ii) Ranking publications in zones of diminishing importance; 

iii) Establishing “a transition point between zones of higher and lower utility”; 

iv)  Tracing the spread of ideas as a study of epidemics; and  

v) Classifying segments of literature through interconnection of citations. 

 

 Definitions 

 Bibliometrics is defined variously by different authors.  No universally 

accepted definition still exists for this.  Diverse interpretations of the term have been 

put forward by many authors over the years: 

 

  Fairthorne4 defined bibliometrics as, “the quantitative treatment of the properties of 

recorded discourse and behaviour pertaining to it.” 

 

The British Standards Institution5 defines Bibliometrics as “the study of the 

use of documents and pattern of publication in which mathematical and statistical 

methods have been applied.” 

 

 Hawkins6 in 1997 in his online bibliometric study interpreted Bibliometrics as 

“quantitative analysis of the bibliographic feature of a body of literature.” 

 

 Raising7 in 1962 defined it as “The assembling and interpretation of statistics 

relating to books and Periodicals……… to demonstrate historical movements, to 

determine national and universal research, use of books and journals and to ascertain 



 

124 

 

in many local situation, the general use of books and journals.”  It is regarded as one 

of the classical definitions of bibliometrics. 

 

Nicholas and Ritchie8 defined “bibliometrics ….provide information about the 

structure of knowledge and how it is communicated ?”.  They further added that 

bibliometric studies fall mainly into two broad categories….. those describing 

characteristics or features of a literature (descriptive studies) and those examining the 

relationship formed between the components of a literature (behavioural studies). 

 

 Potter9, defined bibliometrics as “the study and measurement of the 

publication patterns of all forms of written communication and their authorship.” 

 

 Senugupta10 defines it as the “organisation, classification and quantitative  

evaluation of publication pattern of all macro and micro communications along with 

their authorships by mathematical and statistical calculus.” 

 

 L. Egghe11 defined it as, “statistical analysis of entries, such as, bibliographic 

descriptions, organisations and services.” 

 

These definitions show that bibliometrics aims at the examination of the 

Statistical distribution of the processes relating to; 

 

i)       The utilisation of documents 

ii) Library staff and  

iii) Library users. 

 

It helps to evaluate ‘Information processed and information handling in 

libraries and information centres.’ 

 

 Scope of Bibliometrics 

Bibliometric analysis may be classified under two broad groups.  One 

describing the characteristics of a literature (descriptive studies), and the other 
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examining the relationships formed between components of a literature (behavioural 

studies).  The literature description is mainly based on the following characteristics of 

documents. 

- Bodies that is authors or organizations responsible for the production and 

transmission of information. 

- Form of transmission (that is journals, monographs etc.) 

- Medium of communication (that is articles, letters etc.) 

- Nature of information conveyed that is how much literature exists on various 

languages and subjects. 

- Timing and frequency with which information is conveyed. 

- Amount of information conveyed by various individuals, group, organisations, 

countries. 

- Geographical distribution of documents. 

 

The other type which is commonly referred to as “citation studies” relates to 

what authors cite.  Citation analysis reflects two major themes that is use of citations 

as tools for librarians to evaluate the library collection and services and use of 

citations as tools to analyse research activity.  However, citation analysis is concerned 

with the following phenomena: 

- Which authors are most cited? 

- Which journals are most cited? 

- What linkages exist between the citing and cited works (that is self-citation) 

- Language of documents selected for use as citation. 

- Type of documents used for citation. 

- Subject distributions and has quickly the literature on some subjects become out-

of-date that is obsolescence study. 

 

One of the important areas of study under bibliometric method is assessing 

productivity and impact of research on existing field of study.  These types of analysis 

are referred to as “Evaluative Bibliometrics.” 

 

 Elements of Bibliometric studies 
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Bibliometric studies are based on different types of data which can be grouped 

as: 

1. Citations and references 

2. User studies 

3. Circulation statistics 

4. Document and content analysis. 

 

Citation Analysis 

Citation analysis is an activity of an analysing the citations or references.  It is 

one of the parts of Bibliometrics, which deals with relationship between the 

references given by an author to the previous work.  The citations have more 

importance than what does is generally assumed.  Citation analyses have emerged as a 

useful technique for studying the trends in scientific research.  Citation analysis uses 

bibliographic references and their count to identify what material is related to a 

particular topic and is worth reading.  The number of references appended to a 

research paper / article or a book is roughly   a valid indicator of its significance.  

Citations given by authors provide an indication of what form of material and how 

much of them are becoming quoted to support their findings.  It is believed that when 

an item is cited the citing author finds in the cited article something relevant to the 

topic of his work.  Hence, there is some degree of relationship between the citing 

work and cited work.  The frequency of the cited document appearing in a number of 

citing work in some measure an indication of the relevance of the work.   

 

Document and Content Analysis 

Content analysis is mainly used to analyse the records of human experience 

and of knowledge, or ‘it is used to describe the content of communication message – 

that is materials such as novels, news papers, reference tools or a variety of additional 

media and descriptive task relating to their contents’.  It can be defined as a procedure 

designed to facilitate objective analysis of the appearance of words, phrases, concepts, 

themes, characters, or even sentences or paragraphs contained in printed or audio-

visual materials.  In social science content analysis is considered as ‘a research 

technique for the objective, systematic and quantitative description of manifest 
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content of communication’.  The purpose of content analysis in social science 

research is to study the contents so that the conceptual analysis of thought contents of 

document can be done.  The librarians mainly used it as a very useful technique to 

analyse certain internal (content) features of different media of communication:  

Besides its application in research the content analysis is also used in the preparation 

of dictionaries, glossaries, language thesauri etc.  In the field of library and 

information science, content analysis is used as a technique to analyse numerically the 

intellectual organisation of information and services.  The main area of library and 

information science where the use of content analysis is applied may be grouped as: 

i)  Use of information storage and retrieval; 

ii)  Application in user studies, and  

iii)  Management 

 

i)  Use of information storage and retrieval 

 In a library the documents are arranged in a classified order so that browsing 

facility is available to the readers in an open access library.  The library catalogue at 

the same time provides facilities to know whether or not any item relating to any 

subject is available in the library.  Bibliographic and other documentation services are 

provided which help the library users to find out the micro level documents.  In most 

of these services, the subject of the documents are determined and represented.  In all 

these cases, to determine the subject of documents, the contents of documents are to 

be analysed.  The process of content analysis is also highly effective in the 

construction of indexes.  Because among the four basic steps of indexing, i.e., i) 

examining the documents and establishing its subject content; ii)  Identifying the 

principal concepts present in the subject; iii)  expressing these concept in terms of 

indexing language; and  iv)  Maintaining quality control.  The most important step is 

the content analysis where the key concept present in the subject can be derived.  The 

technique of the content analysis is also used in construction of thesaurus, subject 

headings and also in designing classification schemes for efficient organisation of 

knowledge in the libraries.  Therefore, content analysis is considered as one of the 

important techniques for storage and retrieval of information in libraries. 
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ii)  Application in User Studies 

 Content analysis is also useful in analysing the user’s queries and in designing 

research formulations.  To provide reliable subject surrogate of documents, the basic 

foci of abstracting, digest synopsis and such other services are derived through 

content analysis. It is also applied in providing repackaging information services.  

Here the written keywords of recorded documents are not analysed rather the users 

requirements are analysed and user interest profiles are prepared to organise selective 

dissemination of information and similar other services.  Similarly in on-line services 

the proper needs of users while searching a database are analysed and accordingly 

proper searching procedures of databases are designed specially to avoid false drops 

and to avoid unnecessary expenditure. 

 

iii)  Management 

 The content analysis can be used also for better library management.  The 

library maintains various kinds of records in each of its sections.  Content analysis of 

transaction and other records in library can provide much valuable information for 

library management.  For example, analysis of circulation records provides much vital 

information, regarding use of reading materials, users preferences etc.  This will help 

in collection development work.  Similarly analysis of the records of other section 

especially reference and catalogue etc. will be helpful to improve library services. 

 

8.3.1 Bibliometric Laws: Bradford’s, Lotka’s and Zipf’s Laws 

Following three empirical bibliometric laws that provided tremendous boost in 

the research activities of bibliometrics.  These three laws are: 

 

i)     Lotka’s Law: Productivity of authors in terms of scientific papers. 

ii) Bradford’s Law: Scattering of articles over different journals. 

iii) Zipf’s Law:  Frequency of occurrence of words in a text. 

 

i)  Lotka’s Inverse Square Law 

In 1926, Alfred J. Lotka proposed his inverse square law correlating 

contributors of scientific papers to their number of contributions.  His law provided 
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fundamental theoretical base for bibliometric studies involving authorships.  He was 

interested in determining “the part which men of different calibre contribute to the 

progress of science.”  For this he checked the decennial index of ‘Chemical Abstracts’ 

1907 – 1916 and counted the number of names against which appeared 1,2,3 etc.,  He  

tabulated the data for 6,891 names, beginning with letter ‘A’ and ‘B’.  Similarly the 

data from the Auerbach’s Geschieftafeth der Physik was also collected for the 1325 

physicists.  Lotka then plotted the graph on a logarithmic scale, the number of authors 

against the numbers of contributions made by each author and he found that in each 

case the points were clearly scattered about a straight line, having a slope of 

approximately two to one.  On the basis of these data, Lotka deduced a general 

equation, for the relation between the frequency ‘y’ or persons making ‘x’ 

contributions as follows: 

xny = constant 

and for the special case n = 2, constant is 0.6079.  Further he summarised the results 

as follows: 

 “In the case examined it is found that the number of persons making two 

contributions is about one-fourth of those making one contribution, the number 

making ‘n’ contributions is about 1/n2 of those making one and the proportion of all 

contribution is about 60 percent. 

 

In other words, for every 100 authors contributing one article, 25 will 

contribute two articles, about 11 will contribute 3 articles and 6 will contribute 4 

articles and so on.  Though, the law was based on the study of chemistry and physics 

literature later it has generated much interest and attracted the attention of researchers 

and it has been applied and tested in many other fields. 

 

ii)  Bradford’s Law 

 Samuel C. Bradford first formulated his law in 1934 but it did not receive 

wide attention until the publication of his book ‘Documentation’ in 1948.  He, while 

searching for papers in two journals ‘Applied Geophysics’ and ‘Lubrication’, noticed 

that the scatter of such papers among the scientific journals had a common pattern.  

He described it as… “If a large collection of scientific journals are arranged in order 
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of decreasing productivity of papers relevant to a given subject, then they may be 

divided into three zones so that each zone produces 1/3 of the total relevant papers.  

The first, the nucleus zone, contains a small number of highly productive journals, say 

n1 ; the three zones contains a larger number of moderately productive journal, say n2; 

and the outer zone containing a still larger number of journals of low productivity say 

n3.  He enunciated his law of scatter as: 

n1 : n2 : n3 = 1 :  : 2   where  is constant. 

Bradford also plotted graphs of the cumulative number of sources by plotting 

cumulative total of relevant papers R (n) on a linear scale along the y-axis and the 

number of journals (n) on a long scale. 

 

Applications of Bradford’s Law 

 Bradford’s law has been shown to be applicable to bibliographies as well as to 

larger aggregates of literature.  Bradford’s law can be applied to predict the 

productivity of publishers of monographs.  Bradford’s law has been applied to studies 

of dispersion of literature, mostly in the fields of science, engineering and medicine.  

This ranked list of journals can be used even as a tool in the development and 

management of journal collections in libraries.  Studies on the scattering of literature 

enable designers and managers of libraries to know the user’s demand too. 

 

iii)  Zipf’s Law of word Occurrence 

 Zipf developed and extended an empirical law, of least effort.  He said that 

there is a relationship between the rank of a word and its frequency of occurrence in a 

long text.  In a long textual matter if the words are arranged in their decreasing order 

of frequency then the rank of any given word of the text will be inversely proportional 

to the frequency of occurrence of the word i.e. If ‘r’ is the rank of a word and ‘f’ is its 

frequency, then mathematically zipf’s law can be stated as follows: rank (r)  1 / 

frequency (f) or rf = C, where ‘c’ is a constant. 

 

 Thus, these three laws are respectively based on (i) number of authors 

contributing in a discipline or other field; 

(ii) distribution of articles in a set of journals; and  
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(iii) ranking word frequency in a particular set of documents. 

 

 

8.3.2 Bibliometric Measurements 

 The bibliometric measurements all derived from the concept of citation 

indexing.  It was based on the English Legal System, which operates under the 

doctrine of ‘Stare deisis precedent’.  Based on this Garfield developed ‘science 

citation Index’, ‘social science citation index’ and ‘Arts and Humanities citation 

Index’. 

 

i. Direct Citation Counting  

It is a technique that determines how many citations a given document, author, 

journal etc, has received over a period of time.  The rationale for this is citations are 

object indicators of use and therefore an article, author, journal that is frequently 

cited, is more useful or productive, than one that is less frequently cited.   In order to 

offset the limitations of citation counting modified measures like, ‘The Impact Factor’ 

and ‘Immediacy Index’ has been suggested.  The impact factor is a measure of the 

frequency with which the average cited article in a journal has been cited in a 

particular year. It offsets the effect of age, size, and the frequency of publication of 

journal on the frequency of citation.  The immediacy index is a method of showing 

the frequency with which a material received by the article during the year to the 

number of articles published.  Recently Hirst has suggested the discipline impact 

factor (DIF), a method of determining core journals for a discipline, which is similar 

to the impact factor, which measure the number of times a paper in a journal, is cited 

in the core literature of the given discipline. 

 

ii. Bibliographic Coupling 

It is a technique for identifying the themes of a document from its citations or 

references.  It is the number of common references cited in two documents that 

indicate the degree of similarity of contents of the citing papers.  The source 

documents containing a large number of common references are said to have a high 

coupling strength and are likely to be on the same topic. 
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iii. Co-Citation 

Co-citation is defined as the frequency with which two documents are cited 

together.  The co-citation frequency of two and isolating identical entries.  The 

number of identical citing items defines the strength of co-citation between the cited 

papers.  To be strongly co-cited, a large number of authors must cite the two earlier 

papers.  Therefore, co-citation is a relationship established by the citing authors.  Co-

citation links cited documents.  Because of this dependence on the citing authors, this 

pattern can change over time as the interests and intellectual pattern of the field 

change.  Through the study of changing structures co-citation can be used as a tool for 

monitoring the development of scientific fields. 

     

    iv. Obsolescence studies  

Obsolescence concept is of obvious interest to information theoreticians who 

concern themselves with the development career and eventual death or incorporation 

of particular kinds of information.  But is also of interest to practical librarians who 

administer growing collection in finite spaces.  Such librarians look to research on 

obsolescence to help them decide which items to keep and which to store or discard in 

order to make room for new acquisitions.  Obsolescence research as produced many 

mathematical formulas but unfortunately they have been neither simple nor 

universally applicable. 

 The concept of obsolescence has itself suffered a decline in fashion such as 

may be responsible for apparent obsolescence of information in certain fields. 

 Increased periodical costs have made imperative to cancel some subscriptions 

and librarians have turned once again to obsolescence research in hopes that the 

concept can be employed forecast future as well as to describe current or past use. 

 It has been found that a larger number of obsolescence studies have been 

reported in the field of science and technology than in social science and humanities12. 

 

Definitions: 

According to Oxford English Dictionary13 “Obsolescence means the process 

of gradually falling into disuse or growing out date; the becoming obsolete.” 
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According to Funk and Wagnalls Dictionary14 “Obsolescence means the 

condition or process of gradually falling into disuse.” 

According to Mc Graw-Hill Dictionary of Scientific and Technical Term15 

“Obsolescence means decreasing value of functional and physical assets or value of a 

product or facility from technological changes rather than deterioration.” 

According to Line and Sandison16 “Obsolescence as, the decline over time in 

validity of utility of information.” 

According to Brookes17 “It is known that the immediate or scientific usage of 

scientific periodicals declines with the periodical volumes.” 

Definitions of Technical Terms: 

 The following definitions of technical terms as given by Line have been used: 

Apparent Obsolescence 

 The apparent obsolescence factor is the factor by which the active life of 

articles in periodicals appears to decay annually as calculated from the difference in 

the number of articles cited in successive years. 

Corrected Obsolescence 

 The corrected obsolescence factor is the factor by which the active life of an 

individual article on a set of documents tends to delay annually. 

Half-Life 

 The half life is the time (actual or expected) during which half the total use of 

individual articles constituting the documents on a subject has been or is expected to 

be needed. 

Annual Ageing factor 

 Based on the negative exponential function over time or obsolescence annual 

ageing factor is the ratio of percentage of non used (or used) in successive years.  In 

case of citation this may be measured in proportion of number of citations received on 

library context. 

 

8.4 Informetrics 

 According to Brookes18, the term ‘Informetrics’ was first proposed by Otto 

Nacke of West Germany in 1979.  An FID Committee with broadly defined objectives 

in the provision of research and technical data subsequently given this name.  



 

134 

 

However, the term was not widely adopted until 1987 when B.C. Brookes at the first 

conference on Bibliometrics and Theoretical Aspects of Information Retrieval held at 

Diepenbeek, Belgium suggested that the term “Informetrics” is the most appropriate 

term to cover bibliometrics, scientometrics, and other quantitative studies related to 

information science and it should be included in the name of Second International 

Conference on the subject.  Egghe and Rossueau also stated in the proceedings of the 

conference that the term ‘Informetrics’ was favoured besides the terms 

‘Bibliometrics’ and ‘Scientometrics’.  Hence in promoting this name it is decided to 

use with other two metrics in the future conferences and it is following. 

 

 The Third International conference on Informetrics, held in Bangalore in 1991.  

‘Informetrics’ was used as a generic term to mean “The use and development of a 

variety of measures to study and analyse several properties of information in general 

and documents in particular.” 

Obviously, Informetrics covers Bibliometrics and Scientometrics. 

 

Definitions  

 In general Informetrics is defined as “Metric Studies pertaining to 

information.” 

 

 Informetrics is defined as “formalises and consolidates measurement studies 

which focus on information productivity.  It integrates information technology and 

complex intersections of information theory, cybermetrics, decision theory etc.” 

 

Brookes19 says that the term ‘Informetrics’ is being used to cover both sciento 

and bibliometrics impartially.  It has produced no distinctively new ideas of its own 

but as its implicity covers both documentary and electronic forms of communication, 

it may have a future. 

  

Tague-Sutcliffe20 defined the term as “The study of the quantitative aspects of 

information in any form, not just records or bibliographies, and in any social group, 

not just scientists”…. It can incorporate utilise, and extend the many studies of the 
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measurement of information that lie outside the boundaries of both ‘Bibliometrics’ 

and ‘Scientometrics’, and she continues to say that,  

“Although in practice the scope of “Informetrics” is very broad, … two phenomena 

that have not, in the past, been seen as part of ‘Bibliometrics’ and ‘Scientometrics’ but 

fit within the scope of ‘Informetrics’ are: 

 Definition and measurement of information, and  

 Types and characteristics of retrieval performance measures.” 

Thus from simple data analysis of library statistics, Informetrics has now 

grown to well-defined subject involving applied statistics, modelling, simulation, 

cluster analysis, study of citation networks, etc. 

  

Informetrics seek to develop statistical and mathematical techniques to 

evaluate and improve the efficiency of information and their uses.  Its more important 

applications fall in the areas of collection management and improvement of library 

and information services.  Infometric techniques can also be useful in evaluating how 

well a country is doing research relative to others in various fields.  Quite often, these 

measures may have to be used only in conjunction with other qualitative measures. 

 

 Thus, Informetrics involves studies in: The growth of literature in subjects; 

How much literature is contributed by various individuals, groups, organisations, 

countries; How much exists in various languages; How the literature on a subject is 

scattered viz., over documentation types, language, periodicals.  And how quickly the 

literature on some subject becomes out of date viz., studies of obsolescence.  One 

very important group of informetrics studies with such phenomena as: which authors 

are most cited, which journals are most cited.  And what languages exist through 

citation (who cites whom, which journals cites with journals, what subject areas are 

cited in the literature of a particular discipline, and so on. 

 

8.5 Scientometrics 

The term Scientometrics originated as a Russian term for the application of 

quantitative methods to the history of science.  This term was introduced and came 

into prominence with founding of the journal named ‘Scientometrics’ by T. Braunin 
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1977, originally published in Hungary and currently from Amsterdam.  

Scientometrics used to mean communication process in science including socio-

cultural aspects and appears to be almost synonymous to science of science with more 

stress on quantitative aspects.  It also used as a generic term for a system of 

knowledge, which endeavours to study the scientific (and technological) system using 

a variety of approaches within the area of science and technology studies.  Thus 

Scientometrics is a part of the sociology of science and has application to science 

policy making. 

 

Definitions 

The term ‘Scientometrics’ is a field which applies quantitative methods to the 

study of science as an information process. It is a scientific discipline, which performs 

reproducible measurements of scientific activity and reveals its objective quantitative 

regularities.  Further, Scientometric methods include statistical and thesaurus 

methods, and indicators as to the number of citations, terms etc. 

According to Pouris21, ‘Scientometrics is for science what econometrics is for 

economics.’ Therefore it is ‘Application of quantitative techniques (systems analysis, 

mathematical and statistical techniques etc.) to scientific communication (science 

output, science policy, science administration etc.)’ with the objectives of  

1) Developing science indicators; 

2) Measuring the impact of science on society; and 

3) Comparing the output as well as the impact of science at national and 

international levels. 

According to Tague-Sutcliffe: “the study of the quantitative aspects of science 

as  a discipline or economic activity.” 

Thus Scientometrics involves studies in: 

- Sociology of Science 

- History of science 

- Growth of science and scientific institutions 

- Behaviour of science and scientists. 

- Science policy and decision-making. 
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8.6 Cybermetrics 

Cybermetrics is one of the recently emerged field in the line of metric studies.  

It has gained much popularity since the mid-1990’s with the advent of Information 

Technology.  As it is mainly concerned with the computer-science-based approaches, 

it has superseded all other metric studies in this Internet Era. 

 

Definitions 

Cybermetrics is proposed as a generic term for “The study of the quantitative 

aspects of the construction and use of information  resources, structures and 

technologies on the whole Internet drawing on bibliometric and informetric 

approaches.” 

In general it is defined as “quantitative study of internet-related  phenomena.” 

Cybermetrics thus encompasses statistical studies of discussion groups, mailing lists, 

and other computer – mediated communication on the internet including the www.  

Besides covering all computer-mediated communication using internet applications, 

this definition of cybermetrics also covers quantitative measures of the internet 

backbone technology, topology and traffic.  The breadth of coverage of cybermetrics 

implies large overlaps with proliferating computer-science-based approaches in 

analyses of web contents, link structures, web usage and web technologies. 

A range of such approaches has emerged since the mid-1990s with names like 

web Ecology (e.g. chi et.al. 1998: Huberman, 2001).  Web Intelligence (e.g. Yao et.al. 

2001) : Web Mining (e.g.Etzioni 1996: Kosala & Blockeel. 2000: chen and chau 

2004) and web Graph Analysis (e.g. Chrakbarti et.al. 1999: Kleinberg et.al. 1999: 

Broder et.al. 2000).  Webometrics could be to denote a heritage to bibliometrics and 

Informetrics and stress an information science perspective on web studies. 
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As shown in the diagram, the field of cybermetrics exceeds the boundaries of 

bibliometrics, because some activities in cyberspace normally are not recorded, but 

communicated synchronously like in chat rooms.  Cybermetric studies of such 

activities still fit in the generic field of Informetrics as the study of the quantitative 

aspects of information “in any form” and ‘in any social group” as stated by Tague-

Sutcliffe (1992).  The inclusion of webometrics expands the field of bibliometrics, as 

webometrics inevitably will contribute with further methodological developments of 

web-specific approaches.  As ideas rooted in bibiometrics, scientometrics and 

Informetrics contributed to the emergence of webometrics, ideas in webometrics 

might contribute to the development of these embracing fields. 

 

8.7 Webometrics 
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 There has been a revolutionising symbiosis between computer and 

communication technologies in the west over the past ten years. The invention of 

world wide web (www) a part of the ‘INTERNET’ the mother of networks has 

practically webbed the information globally under one roof.  There has been a shift in 

navigational approaches from syntactical to semantic (i.e.; from words to concepts) an 

ever increasing number of research institutes, universities and business organisations 

are currently providing information  about themselves such as their articles, 

publications, reports, catalogues and other information resources on the INTERNET 

in general and the www in particular.  This is now becoming the accepted method of 

disseminating and sharing information resources in hypermedia.  Information science 

research has also changed, with much research into how the new technologies are 

being used, particularly e-mail and the web.  In addition to user studies there have 

been attempts to extract new kinds of information from the web. 

 Being a global document network initially developed for scholarly use and 

now inhabited by a diversity of users, the web constitutes an obvious research area for 

bilbiometrics, scientometrics and informetrics. 

 A range of new terms for the emrging research field has been proposed since 

the mid-1990s, for instance, netometrics (Bossy, 1995); webometry (Abraham, 1996); 

interentometrics (Almind and Ingwerser, 1996); webometrics (Almond & Ingwerser 

1997); cybermetrics (journal started 1997 by Isidro Anguillo); web bibliometry 

(Chakrabarti etal.,2002).  Webometrics and cybermetrics are currently the two most 

widely adopted terms, of ten used as synonyms. 

 Bjorneborn and Ingwersen22 (2001) proposed a differenbated terminology 

distinguishing between studies of the web and studies of all Internet applications.  

Hence they named this new research field as webometrics.  “webometrics displays 

several similarities to informetric and scientometric studies and the application of 

common bibliometric methods.”  Therefore, the new approach to quantitative 

measurement in the internet, webmetrics, devised and established only recently in 

Europe and Israel. 

 

 Definitions 



 

140 

 

 Bjorneborn and Ingwerser23 used an information science – related definition of 

webometrics as “the study of the quantitative aspects of the construction and use of 

information resources, structures and technologies on the www during on bibliometric 

and informetric approaches.”  This definition thus covers quantitative aspects of both 

the construction side and the usage side of the web embracing the four main areas of 

present webometric research : a) web page content analysis;    b) web link structure 

analysis; c)  web usage analysis (e.g. exploiting log files of users searching and 

browsing behaviour);  d)  web technology analysis (including search engine 

performance). 

 

 According to Almind Thomas and Ingwersen Peter24 webometrics is defined 

as “Research of all network-based communications using informetric or other 

quantitative measures is called webometrics.” 

 

 The field of webometrics study is completely encompassed by bibliometrics, 

because web documents, whether text or multimedia are recorded information stored 

on web servers.  This recording may be temporary only just as not all paper 

documents are properly achieved.  And it is partially covered by Scientometrics as 

many scholarly activities today are web-based.  Furthermore, webometrics is totally 

included within the field of cybermetrics. 

 

8.8   Science Indicators 

A system of indicators for describing the state of the entire scientific 

endeavour to identify strengths and weakness of the enterprise and to chart its 

changing state. 

 

 

S & T indicators are devices based on some information mechanism or 

conceptual tools which are capable  

(i) of providing relevant, appropriate information regarding any matter or 

topic of interest to a searcher in the context of some S & T need with an 
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implicit or explicit suggestion as to the focal points and key ingredients 

and  

(ii) of facilitating qualitative and / or quantitative understanding, 

measurement, projection of sociohistariography as well as futurology of 

S&T R&D and their cultural interfacing (including economic and 

industrial interfacing).  Many of the S&T indicators are bibliometric 

indicators. 

 The following are some of the science indicators: 

a) Number of papers published by individuals and / or by institutions; 

b) Number of papers per author, number of authors per paper, etc.; 

c) Alpha in Lotka’s law – higher the value of alpha, lesser the number of most 

productive scientist; 

d) Growth and obsolescence rates; 

e) Impact factor, activity index, attractivity index, collaboration index, 

immediacy index, etc.; 

f) Manpower statistics – Males and Females, qualified scientists at different 

levels, etc.; 

g) R & D expenditure; and 

h) Awards received – at the national and international levels, number of scientists 

in various editorial boards of learned periodicals, etc. 

Impact factor (IF), activity index (AI), immediacy index (II), attractivity index 

(ATI), and collaboration index are some of the indicators used in evaluating or 

measuring performance of scientists. 

Although IF  is a good measure, it is time dependent.  One has to perhaps 

compute IF of a journal based or the citations received at least during a period of 7 to 

10 years or at least during its “half life” period.  By applying the formula for IF, 

appropriately, one can also compute IF for individuals, institutions, country, etc. 

 

The other important measures of impact are reprint requests received, 

photocopies made, reviews, whether a publication is recognised as a textbook or not, 

number of circulations within a library etc.  Similarly AI, II, and ATI can also be 
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computed by applying the respective formulae appropriately to individuals, journals, 

countries, etc. 

 

Research in science and technology, in recent times, is more a collaborative 

endeavour, rather than an individual effort.  Identifying the nature and pattern of 

collaboration, - multiple authorship and team research and examining the related 

indicators are thus becoming increasingly popular.  Co-operation in research could be 

of following types: 

a) Co-operation among scientists within an organisation; 

b) Co-operation between organisations in a country. 

c) Co-operation between organisations / scientists in different countries. 

 

Collaborative authorship is an obvious corollary to co-operative research.  

Collaborative work is produced by an effort at ‘intellectual sharing’; such a trend is 

more apparent in recent times, since scholarship is becoming interdisciplinary and it is 

leading to greater co-operation among individuals, research groups and institutions all 

over the world. 

Subramanyam25 has given a formula for the calculation of the degree of 

collaboration.  This Collaboration Index (CI) is given as follows: 

C = N(m) / [(N(m) + N(s)] 

 

Where, N(m)  is the number of multi-authored papers in a discipline published 

during certain period and N(s) is the number of single authored papers.  In the 

discipline published during the same period.  C is the degree of collaboration in a 

discipline.  The CI, according to Subramanyam25, is independent of time independent.  

However, it is not true; if the period increases, the value may charge. 

 

8.9  Bibliometric Applications 

The techniques of bibliometrics have extensive applications equally in 

sociological studies of science, information management, librarianship, history of 

science including science policy, study of science and scientists and also in different 

branches of social sciences. 
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 Some of the areas where bibliometric techniques can be used are: 

2. To identify research trends and growth of knowledge. 

3. To estimate comprehensiveness of secondary periodicals. 

4. To identify users of different subjects. 

5. To identify authorship and its trends in documents on various subjects. 

6. To measure the usefulness of adhoc and retrospective SDI services. 

7. To forecast past, present and future publishing trends. 

8. To develop experimental models correlating existing ones. 

9. To identify core periodicals in different disciplines. 

10. To formulate an accurate need based acquisition policy within the limited 

budgetary provision. 

11. To adapt an accurate weeding and stacking policy. 

12. To initiate effective multilevel network system. 

13. To study obsolescence and dispersion of scientific literature (clustering and 

coupling of scientific papers). 

14. To predict productivity of publishers, individual authors, organisations, 

country or that of an entire discipline. 

15. To design automatic language processing for auto-indexing and abstracting 

and auto-classification; and 

16. To develop norms of standardisation.  

 

Thus most of the librametry / Informetrics studies applied in the library and 

information field are concerned with the different types of uses and degrees to which 

user needs are satisfied.  The studies are becoming more analytical than descriptive.   

Such studies may be grouped as: 

1. To make a careful and intensive study of the library situation. 

2. To measure the adequacy of library collection for present and possible future 

library programmes. 

3. To discover mathematical and statistical models for various phenomenon 

which we experience in library and information work and studies. 

 

8.9.Check your progress 
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1. Which of the following would be the correct chronological 

sequence? 

(a)Bibliometrics, Informetrics, Librametry, Webometrics (b) 

Librametry, Bibliommetrics, Informetrics, Webometrics (c) 

Librametry, Informetrics, Bibliometrics, Webometrics (d) 

Bibliometrics, Informetrics, Webometrics, Librametry 

 

2. The term ‘bibliometrics’ was first used by 

(a) S.R.Ranganathan (b) Alan Pritchard (c) Allen Kent (d) A.C.Foskett 

 

3. ‘Bibliometrics’ is a study of 

(i) quantitative analysis of publications ii) qualitative analysis of publications iii) 

macro analysis of publications iv) micro analysis of publications. 

 

4. Application of mathematical methods to the investigation of 

information science objects is called 

(a) Webometrics (b) Scientometrics (c) Informetrics (d) Bibliometrics 

 

5.Lotka’s Inverse Square Law proposed In 1926 by Alfred J. Lotka (True/False) 

Ans:- True 

 

 

8.10 Glossary  

 Activity Index:  Activity Index is the ratio of the country’s share in world’s 

publication output in all research fields. 

 

1) Author productivity: Is measured by the number of publications produced 

by them in a particular period of time. 

2) Bibliometrics:  The study of the quantitative aspects of the production, 

dissemination and use of recorded information. 

3) Content analysis:  Is a systematic analysis and description of the content of 

communication media. 



 

145 

 

4) Coupling :  Number of common reference cited in two document that 

indicates the degree of similarity of contents of the citing papers.      

5) Co-citation:  The number of former two papers are cited together in 

subsequent literature. 

6) Core Journals:  Highly cited journals are listed as core journals of a specific 

subject. 

7) Core authors:  Authors works being cited very often or many times. 

8) Cybermetrics:  The study of the quantitative aspects of the construction and 

use of information resources, structures and technologies on the whole 

Internet, drawing on bibliometric and informetric approaches. 

9) Collaborative Research : Measures number of authors in a paper / article. 

10) Correlation Coefficient:  The intensity of the degree of relationship 

between two variables. 

11) Citation Index: Ordered list of cited articles each of which is accompanied 

by a list of citing articles. 

12) Citation half life:  A quantitative measure of the rate at which scientific / 

social science papers become obsolete. 

13) Document citation: When one document mentions or refers to another 

documents is known as document citation. 

14) Doubling time: It is the time required for articles/ citations to become 

double of the existing amount. 

15) Exponential Growth:  The growth of knowledge is linked to compound 

interests.  In other words increase of literature at any time is a fixed 

percentage of current amounts. 

16) Impact Factors: Is a measure of the frequency with which the average 

article of a journal has been cited in a given year. 

17) Informetrics:  The study of the quantitative aspects of information in any 

form not just records or bibliographies, and in any social group, not just 

scientists. 

18) Immediacy index:  Measure of how quickly the average article in a 

particular field gets cited/how rapidly the materials published by a document 

are picked up and used. 
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19) Institutional productivity:  Institutional productivity may simply be 

expressed as the total number of publications generated by the faculty in a 

particular period of time. 

20) Librametrics:  Is the study of document and its characteristics. 

21) Linear Growth:  Exponential growth breaks down completely and there is 

merely a constant increment in each time period. 

22) Logistic Growth:  The logistic growth is characterised by a lower limit 

(usually O) and an upper limit or ceiling, beyond which the size cannot 

grow. 

23) National analysis:  Analysis of the nations according to their productivity.  

24) Obsolescence: Implies a relation between the use of items of literature or 

information source and time. 

25) Qualitative studies:  Deals with the practical utilization of research 

findings. 

26) Quantitative studies:  Deals with the numerical aspects. 

27) Ranking:  Is the grouping on the basis of their frequency of occurrence in 

the citations. 

28) Relative Growth Rates: Relative Growth Rates (R.C.F) is a measure to 

study the increase in number of articles/pages per unit of articles /pages per 

unit of time 

29) Scientometrics:  The study of the quantitative aspects of science as a 

discipline or economic activity. 

30) Self – citation:  The frequency with which documents cite themselves. 

31) Subject dispersion:  Is the study of scattering of subject through citation 

counting. 

32) Webometrics:  The study of the quantitative aspects of the construction and 

use of information resources, structures and technologies on the www 

drawing on bibliometric and informetric approaches. 

 

8.11.Questions for self study 

1.Define Bibliometrics and discuss its applications in collection development of 

the library. 
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2.Differentiate between Scientometrics and Webometrics. 

3.How do you measure Obsolescence factors? Discuss indetail. 

4.State the Boblometrics Laws and discuss its applications. 
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Block Introduction 

During the last four decades, libraries and information centres have shown a 

considerable degree of momentum in the collection building and readership programme 

activities, involving considerable investments. This rapid development of libraries has, as 

a consequence generated several evaluative studies on the usefulness of libraries to 

society. Until recently, evaluations were subjective, based  purely on opinions expressed 

by an individual or a group of individuals. However, developments in the field of 

mathematics, statistics, economics, operations research, systems analysis and 

management science have led to a minization of this subjectivity. The systems analysis 

approach has led to the identification and application of appropriate quantitative 

measuring technique for evaluating the effectiveness and efficiency of information 

services offered by libraries.   

Quantitative research is widely used in both the natural and social sciences. The 

objective of quantitative research is to develop and employ mathematical  and statistical 

models, theories and hypotheses pertaining to natural phenomena. The process of 

measurement is central to quantitative research because it provides the fundamental 

connection between empirical observation and mathematical expression of quantitative 

relationships. 

Quantitative research is often an iterative process whereby evidence is evaluated, 

theories and hypotheses are refined, technical advances are made, and so on. In the social 

sciences particularly, quantitative research is often contrasted with qualitative research, 

According to Kuhn large amounts of qualitative work have usually been prerequisite to 

fruitful quantification in the physical sciences.  Qualitative research is often used to gain 

a general sense of phenomena and to form theories that can be tested using further 

quantitative research.  

http://en.wikipedia.org/wiki/Measurement
http://en.wikipedia.org/wiki/Social_sciences
http://en.wikipedia.org/wiki/Social_sciences
http://en.wikipedia.org/wiki/Qualitative_research


Statistics is the most widely used branch of mathematics in quantitative research 

outside of the physical sciences, and also finds applications within the physical sciences, 

such as in statistical mechanics. Statistical methods are used extensively within fields 

such as economics, social sciences and biology. Quantitatively based opinion surveys are 

widely used in the media, with statistics such as the proportion of respondents in favor of 

a position commonly reported. In opinion surveys, respondents are asked a set of 

structured questions and their responses are tabulated. In the field of climate science, 

researchers compile and compare statistics such as temperature or atmospheric 

concentrations of carbon dioxide. In the field of Library and Information Science 

Quantitative Techniques are widely used to measure author productivity, growth of 

literature, use of documents, obsolesce of documents, information retrieval and so on.   

This block introduces the concept of quantitative research and various quantitative 

techniques particularly used in Library and Information Science. It explains different 

statistical techniques, viz., central tendency measures, dispersion measures, measures of 

asymmetry, chi-squire tests, t-tests, Z-tests etc., It also provides  details of bibliometrics, 

and scientometrics and different models developed in these areas. Further the block 

provides an overview of data, types of data different sources of data, data collection tools, 

and techniques of data analysis   

Prof. V G Talawar 

  

http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Statistical_mechanics
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0. Objectives 

Following are the objectives of unit 

 

 to introduce the concept of quantitative research and various quantitative 

techniques used in research  

 

 to highlight the need of importance of quantitative techniques in research in 

various diclinous  

 

 to  give an over view of different quantitative techniques used in LISc and their 

importance 

 

 

1. Introduction  

During the last four decades, libraries and information centres have shown a considerable 

degree of momentum in the collection building and readership programme activities, 

involving considerable investments. This rapid development of libraries has, as a 

consequence generated several evaluative studies on the usefulness of libraries to society. 

Until recently, evaluations were subjective, based  purely on opinions expressed by an 

individual or a group of individuals. However, developments in the field of mathemetics, 

statistics, economics, operations research, systems analysis and management science have 

led to a minization of this subjectivity. The systems analysis approach has led to the 

identification and application  of appropriate quantitative measuring technique for 

evaluating the effectiveness and efficiency of information services offered by libraries.   

2. Quantitative Research  

Quantitative research is the systematic scientific investigation of quantitative properties 

and phenomena and their relationships. It is widely used in both the natural and social 

sciences, including physics, biology, psychology, sociology, geology, education, and 

journalism. The objective of quantitative research is to develop and employ mathematical  

and statistical models, theories and hypotheses pertaining to natural phenomena. The 

process of measurement is central to quantitative research because it provides the 

fundamental connection between empirical observation and mathematical expression of 

quantitative relationships. 

http://en.wikipedia.org/wiki/Science
http://en.wikipedia.org/wiki/Quantitative
http://en.wikipedia.org/wiki/Measurement
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The term quantitative research is most often used in the social sciences in contrast to 

qualitative research. 

Quantitative research is generally approached using scientific methods which include: 

 The generation of models, theories and hypotheses  

 The development of instruments and methods for measurement  

 Experimental control and manipulation of variables  

 Collection of empirical data  

 Modeling and analysis of data  

 Evaluation of results  

Quantitative research is often an iterative process whereby evidence is evaluated, theories 

and hypotheses are refined, technical advances are made, and so on. Virtually all research 

in physics is quantitative whereas research in other scientific disciplines, such as 

taxonomy and anatomy, may involve a combination of quantitative and other analytic 

approaches and methods. 

In the social sciences particularly, quantitative research is often contrasted with 

qualitative research, which is the examination, analysis and interpretation of observations 

for the purpose of discovering underlying meanings and patterns of relationships, 

including classifications of types of phenomena and entities, in a manner that does not 

involve mathematical models. Approaches to quantitative psychology were first modeled 

on quantitative approaches in the physical sciences by Gustav Fechner in his work on 

psychophysics, which built on the work of Ernst Heinrich Weber. Although a distinction 

is commonly drawn between qualitative and quantitative aspects of scientific 

investigation, it has been argued that the two go hand in hand. For example, based on 

analysis of the history of science, Kuhn concludes that “large amounts of qualitative work 

have usually been prerequisite to fruitful quantification in the physical sciences”. 

Qualitative research is often used to gain a general sense of phenomena and to form 

theories that can be tested using further quantitative research. For instance, in the social 

sciences qualitative research methods are often used to gain better understanding of such 

http://en.wikipedia.org/wiki/Qualitative_research
http://en.wikipedia.org/wiki/Scientific_method
http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Taxonomy
http://en.wikipedia.org/wiki/Anatomy
http://en.wikipedia.org/wiki/Social_sciences
http://en.wikipedia.org/wiki/Qualitative_research
http://en.wikipedia.org/wiki/Gustav_Fechner
http://en.wikipedia.org/wiki/Psychophysics
http://en.wikipedia.org/wiki/Ernst_Heinrich_Weber
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things as intentionality (from the speech response of the researcher) and meaning (why 

did this person/group say something and what did it mean to them?). 

Although quantitative investigation of the world has existed since people first began to 

record events or objects that had been counted, the modern idea of quantitative processes 

have their roots in Auguste Comte's Positivist framework. 

3. Statistics in Quantitative Research 

Statistics is the most widely used branch of mathematics in quantitative research outside 

of the physical sciences, and also finds applications within the physical sciences, such as 

in statistical mechanics. Statistical methods are used extensively within fields such as 

economics, social sciences and biology. Quantitative research using statistical methods 

typically begins with the collection of data based on a theory or hypothesis, followed by 

the application of descriptive or inferential statistical methods. Causal relationships are 

studied by manipulating factors thought to influence the phenomena of interest while 

controlling other variables relevant to the experimental outcomes. In the field of health 

science, for example, researchers might measure and study the relationship between 

dietary intake and measurable physiological effects such as weight loss, controlling for 

other key variables such as exercise. Quantitatively based opinion surveys are widely 

used in the media, with statistics such as the proportion of respondents in favor of a 

position commonly reported. In opinion surveys, respondents are asked a set of structured 

questions and their responses are tabulated. In the field of climate science, researchers 

compile and compare statistics such as temperature or atmospheric concentrations of 

carbon dioxide. In the field of Library and Information Science Quantitative Techniques 

are widely used to measure author productivity, growth of literature, use of documents, 

obsolesce of documents, information retrieval and so on.    

Empirical relationships and associations are also frequently studied by using some form 

of General linear model, non-linear model, or by using factor analysis. A fundamental 

principle in quantitative research is that correlation does not imply causation. This 

principle follows from the fact that it is always possible a spurious relationship exists for 

http://en.wikipedia.org/wiki/Auguste_Comte
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Statistical_mechanics
http://en.wikipedia.org/wiki/General_linear_model
http://en.wikipedia.org/wiki/Factor_analysis
http://en.wikipedia.org/wiki/Correlation
http://en.wikipedia.org/wiki/Spurious_relationship
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variables between which covariance is found in some degree. Associations may be 

examined between any combination of continuous and categorical variables using 

methods of statistics. 

4. Measurement in Quantitative Research 

Views regarding the role of measurement in quantitative research are somewhat 

divergent. Measurement is often regarded as being only a means by which observations 

are expressed numerically in order to investigate causal relations or associations. 

However, it has been argued that measurement often plays a more important role in 

quantitative research. For example, Thomas Kuhn (1961) argued that results which 

appear anomalous in the context of accepted theory potentially lead to the genesis of a 

search for a new, natural phenomenon. He believed that such anomalies are most striking 

when encountered during the process of obtaining measurements, as reflected in the 

following observations regarding the function of measurement in science: 

“When measurement departs from theory, it is likely to yield mere numbers, and 

their very neutrality makes them particularly sterile as a source of remedial 

suggestions. But numbers register the departure from theory with an authority and 

finesse that no qualitative technique can duplicate, and that departure is often 

enough to start a search.”  

In classical physics, the theory and definitions which underpin measurement are generally 

deterministic in nature. In contrast, probabilistic measurement models known as the 

Rasch model and Item response theory models are generally employed in the social 

sciences. Psychometrics is the field of study concerned with the theory and technique for 

measuring social and psychological attributes and phenomena. This field is central to 

much quantitative research that is undertaken within the social sciences and so also in  

Library and Information Science. 

Quantitative research may involve the use of proxies as stand-ins for other quantities that 

cannot be directly measured. Tree-ring width, for example, is considered a reliable proxy 

of ambient environmental conditions such as the warmth of growing seasons or amount 

http://en.wikipedia.org/wiki/Covariance
http://en.wikipedia.org/wiki/Thomas_Kuhn
http://en.wikipedia.org/wiki/Deterministic
http://en.wikipedia.org/wiki/Rasch_model
http://en.wikipedia.org/wiki/Item_response_theory
http://en.wikipedia.org/wiki/Psychometrics
http://en.wikipedia.org/wiki/Proxy
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of rainfall. Although scientists cannot directly measure the temperature of past years, 

tree-ring width and other climate proxies have been used to provide a semi-quantitative 

record of average temperature in the Northern Hemisphere back to 1000 A.D. When used 

in this way, the proxy record (tree ring width, say) only reconstructs a certain amount of 

the variance of the original record. The proxy may be calibrated (for example, during the 

period of the instrumental record) to determine how much variation is captured, including 

whether both short and long term variation is revealed. In the case of tree-ring width, 

different species in different places may show more or less sensitivity to, say, rainfall or 

temperature. When reconstructing a temperature record there is considerable skill in 

selecting proxies that are well correlated with the desired variable. 

5.  Examples of Quantitative Research 

 Research that consists of the percentage amounts of all the elements that make up 

our atmosphere.  

 Protest/Survey which concludes that the average required to process new book 

received in the library is  2 days.  

 An experiment in which group ‘x’ was given two tablets of Aspirin a day and 

Group ‘y’ was given two tablets of Tylenol a day where each participant is 

randomly assigned to one or other of the groups.  

The numerical factors such as two tablets, percent of elements and the time of waiting 

makes the situations and results quantitative. 

6.  Scope and Requirements 

Both descriptive and inferential statistical techniques can be used to analyse data and 

draw conclusions. It involves a quantity of respondents sometimes ranging in number 

from ten to ten million, and may include hypotheses, random sampling techniques to 

enable inference from the sample to the population. Quantitative research may include 

both experimental and quasi-experimental research designs. 

http://en.wikipedia.org/wiki/Temperature_record_of_the_past_1000_years
http://en.wikipedia.org/wiki/Randomly
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7.  Typical General Procedure 

1. Problem audit and problem definition - What is the problem? What are the 

various aspects of the problem? What information is needed?  

2. Conceptualization and operationalization - How exactly do we define the concepts 

involved? How do we translate these concepts into observable and measurable 

behaviours?  

3. Hypothesis specification - What claim(s) do we want to test?  

4. Research design specification - What type of methodology to use? - examples: 

questionnaire, survey  

5. Question specification - What questions to ask? In what order?  

6. Scale specification - How will preferences be rated?  

7. Sampling design specification - What is the total population? What sample size is 

necessary for this population? What sampling method to use?- examples: cluster 

sampling, stratified sampling, simple random sampling, multistage sampling, 

systematic sampling, non-probability sampling  

8. Data collection - Use mail, telephone, internet, mall intercepts  

9. Codification and re-specification - Make adjustments to the raw data so it is 

compatible with statistical techniques and with the objectives of the research - 

examples: assigning numbers, consistency checks, substitutions, deletions, 

weighting, dummy variables, scale transformations, scale standardization  

10. Statistical analysis - Perform various descriptive and inferential techniques  on the 

raw data. Make inferences from the sample to the whole population. Test the 

results for statistical significance.  

11. Interpret and integrate findings - What do the results mean? What conclusions can 

be drawn? How do these findings relate to similar research?  

12. Write the research report - Report usually has headings such as: 1) executive 

summary; 2) objectives; 3) methodology; 4) main findings; 5) detailed charts and 

diagrams. Present the report to the client in a 10 minute presentation. Be prepared 

for questions.  

http://en.wikipedia.org/wiki/Hypothesis
http://en.wikipedia.org/wiki/Questionnaire_construction
http://en.wikipedia.org/wiki/Scale_%28social_sciences%29
http://en.wikipedia.org/wiki/Sampling_%28statistics%29
http://en.wikipedia.org/wiki/Cluster_sampling
http://en.wikipedia.org/wiki/Cluster_sampling
http://en.wikipedia.org/wiki/Stratified_sampling
http://en.wikipedia.org/wiki/Simple_random_sampling
http://en.wikipedia.org/wiki/Multistage_sampling
http://en.wikipedia.org/wiki/Systematic_sampling
http://en.wikipedia.org/wiki/Nonprobability_sampling
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8. Descriptive Statistics 

 The term ‘descriptive statistics’ refers to a set of methods, procedures and 

techniques used to represent, summarise, or otherwise communicate the essential 

characteristics of a set of raw data. Some important aspects of descriptive statistics are 

tabular and graphical representations and the calculation of a single number representing 

a particular characteristic of the data in question. Applying the techniques of descriptive 

statistics allows one to make statistical inferences, e. g., the use of chance models to draw 

conclusions from data. These conclusions help library managers to solve the problems 

they are confronted with.  

The descriptive techniques that are commonly used include: 

 Graphical description  

o use graphs to summarize data  

o examples: histograms, scattergrams, bar charts, pie charts  

 Tabular description  

o use tables to summarize data  

o examples: frequency distribution schedule, cross tabs  

 Parametric description  

o estimate the values of certain parameters which summarize the data  

 measures of location or central tendency  

 arithmetic mean  

 median  

 mode  

 interquartile mean  

 measures of statistical dispersion  

 standard deviation  

 range (statistics)  

 interquartile range  

 absolute deviation.  

 measures of the shape of the distribution  

 skewness  

http://en.wikipedia.org/wiki/Cross_tabs
http://en.wikipedia.org/wiki/Central_tendency
http://en.wikipedia.org/wiki/Arithmetic_mean
http://en.wikipedia.org/wiki/Median
http://en.wikipedia.org/wiki/Mode
http://en.wikipedia.org/wiki/Interquartile_mean
http://en.wikipedia.org/wiki/Statistical_dispersion
http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Range_%28statistics%29
http://en.wikipedia.org/wiki/Interquartile_range
http://en.wikipedia.org/wiki/Absolute_deviation
http://en.wikipedia.org/wiki/Skewness
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 kurtosis  

9.  Probability Theory 

Probability theory studies situations that depend on chance.Such situation is 

normaly called ‘experiments’ or ‘random experiments’. The set of all possible outcomes 

of an experiment is called the ‘sample space’ or the ‘universe’ of the experimentand is 

denoted by      . For instance: if the experiment is on the shelf height as major 

determining factor of book use, the sample space is {1,2,3,4,5,6}. Every subset of the 

universe is called an ‘event’. The possibility of an event A               is denoted as P(A).  

Developing the theory of probability in an axiomatic way would take up too much 

space and would furthermore distract the researcher from the real objectives. There are 

various probabilistic equations and inequalities useful to LIS researchers. These include 

conditional probabilities, Bay’s rule, discrete stochastic variables, continuous stochastic 

variables and so on.  

10.  Inferential Statistics 

Inferential techniques involve generalizing from a sample to the whole population. It also 

involves testing a hypothesis. A hypothesis must be stated in mathematical/statistical 

terms that make it possible to calculate the probability of possible samples assuming the 

hypothesis is correct. Then a test statistic must be chosen that will summarize the 

information in the sample that is relevant to the hypothesis. A null hypothesis is a 

hypothesis that is presumed true until a hypothesis test indicates otherwise. Typically it is 

a statement about a parameter that is a property of a population. The parameter is often a 

mean or a standard deviation. 

Not unusually, such a hypothesis states that the parameters, or mathematical 

characteristics, of two or more populations are identical. For example, if we want to 

compare the test scores of two random samples of men and women, the null hypothesis 

would be that the mean score in the male population from which the first sample was 

http://en.wikipedia.org/wiki/Kurtosis
http://en.wikipedia.org/wiki/Statistic
http://en.wikipedia.org/wiki/Null_hypothesis
http://en.wikipedia.org/wiki/Parameter
http://en.wikipedia.org/wiki/Parameter
http://en.wikipedia.org/wiki/Statistical_population
http://en.wikipedia.org/wiki/Statistical_sample
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drawn, was the same as the mean score in the female population from which the second 

sample was drawn: 

H0:μ1 = μ2  

where: 

H0 = the null hypothesis  

μ1 = the mean of population 1, and  

μ2 = the mean of population 2.  

The equality operator makes this a two-tailed test. The alternative hypothesis can be 

either greater than or less than the null hypothesis. In a one-tailed test, the operator is an 

inequality, and the alternative hypothesis has directionality: 

H0:μ1 = or < μ2  

These are sometimes called a hypothesis of significant difference because  here the 

difference between two groups are tested with respect to one variable. 

Alternatively, the null hypothesis can postulate that the two samples are drawn from the 

same population: 

H0:μ1 − μ2 = 0  

A hypothesis of association is where there is one population, but two traits being 

measured. It is a test of association of two traits within one group. 

The distribution of the test statistic is used to calculate the probability sets of possible 

values (usually an interval or union of intervals). Among all the sets of possible values, 

we must choose one that we think represents the most extreme evidence against the 

hypothesis. That is called the critical region of the test statistic. The probability of the 

test statistic falling in the critical region when the hypothesis is correct is called the alpha 

value of the test. After the data is available, the test statistic is calculated and we 

determine whether it is inside the critical region. If the test statistic is inside the critical 
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region, then our conclusion is either the hypothesis is incorrect, or an event of probability 

less than or equal to alpha has occurred. If the test statistic is outside the critical region, 

the conclusion is that there is not enough evidence to reject the hypothesis. 

The significance level of a test is the maximum probability of accidentally rejecting a 

true null hypothesis (a decision known as a Type I error).For example, one may choose a 

significance level of, say, 5%, and calculate a critical value of a statistic (such as the 

mean) so that the probability of it exceeding that value, given the truth of the null 

hypothesis, would be 5%. If the actual, calculated statistic value exceeds the critical 

value, then it is significant "at the 5% level". 

Types of Hypothesis Tests 

Various types of hypothesis tests have been developed over the years. These are 

summarised below.  

 Parametric tests of a single sample:  

o t- test  

o z- test  

 Parametric tests of two independent samples:  

o two-group t-test  

o z- test  

 Parametric tests of paired samples:  

o paired t test  

 Nominal/ordinal level test of a single sample:  

o chi-square  

o Kolmogorov-Smirnov one sample test  

o runs test  

o binomial test  

 Nominal/ordinal level test of two independent samples:  

o chi-square  

o Mann-Whitney U  

o Median  

o Kolmogorov-Smirnov two sample test  

http://en.wikipedia.org/wiki/Probability
http://en.wikipedia.org/wiki/Type_I_error
http://en.wikipedia.org/wiki/Probability
http://en.wikipedia.org/wiki/Z_test
http://en.wikipedia.org/wiki/Chi-square
http://en.wikipedia.org/wiki/Mann-Whitney_U


 12 

 Nominal/ordinal level test for paired samples:  

o Wilcoxon test  

o McNemar test  

11.  Programming Problems 

Programming Problems are generally concerned with the optimum allocation of 

scarce resources among a number of products or activities. These scarce resources may 

be materials, staff, investment capital or processing time on large , expensive machines. 

An optimum allocation may be one that maximizes some measure of benefit or utility, 

such as profit, or minimizes some measure of cost. The term ‘linear programming’ 

defines a particular class of programming problems, where the criterion for selecting the 

‘best’ values of the decision variables can be described by a linear function of these 

variables and where the operating rules governing the process can be expressed as a set of 

linear equations or linear inequalities.  

12.  Shortest Path Algorithms/ Graph Theory 

A graph, in its elementary sense, is nothing more than a set of points connected in some 

fashion by a set of lines. Formally, a graph G is formed by a set of nodes (or vertices), 

and a set of relations ( or edges). The set of nodes of the graph Gis called the node set of 

G, denoted by N(G) and the set of relations (or lines or edges) is called the relations of G, 

denoted by R(G). The order, O, of a graph G, is the number of nodes in N(G). The size , 

M, of a graph G, is the number of relations in R(G). There are different types of graphs. 

They can be grouped as simple graphs, multi-graphs, vertical graphs, pseudo graphs, 

directed graphs, directed multi-graphs, weighted graphs and signed graphs. Graphs are 

considered vital for communication in science. Graphic design is found to be  the best 

way to summarize vast amount of quantitative data.  

 In the context of Library and Information Science, graphs, digraphs, trees, have been 

used in creating different types of file structures for information retrieval. Algorithms of 

spanning trees and shortest   paths play a very important role in formulating search 

strategy for information retrieval.  The undirected and directed graphs are found to be 

http://en.wikipedia.org/wiki/Wilcoxon_signed-rank_test
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very useful in studying spatial relationships within a library. Weighted graphs and 

directed graphs have been used in designing compact book storage in libraries. The 

graphs are also used in developing bibliometric models.  

Reliability and Validity 

Research should be tested for reliability, generalizability, and validity. Generalizability is 

the ability to make inferences from a sample to the population. Reliability is the extent to 

which a measure will produce consistent results. Test-retest reliability checks how similar 

the results are if the research is repeated under similar circumstances. Stability over 

repeated measures is assessed with the Pearson coefficient. Alternative forms reliability 

checks how similar the results are if the research is repeated using different forms. 

Internal consistency reliability checks how well the individual measures included in the 

research are converted into a composite measure. Internal consistency may be assessed 

by correlating performance on two halves of a test (split-half reliability). The value of the 

Pearson product-moment correlation coefficient is adjusted with the Spearman-Brown 

prediction formula to correspond to the correlation between two full-length tests. A 

commonly used measure is Cronbach's α, which is equivalent to the mean of all possible 

split-half coefficients. Reliability may be improved by increasing the sample size. 

Validity asks whether the research measured what it intended to. Content validation (also 

called face validity) checks how well the content of the research are related to the 

variables to be studied. Are the research questions representative of the variables being 

researched. It is a demonstration that the items of a test are drawn from the domain being 

measured. Criterion validation checks how meaningful the research criteria are relative to 

other possible criteria. When the criterion is collected later the goal is to establish 

predictive validity. Construct validation checks what underlying construct is being 

measured. There are three variants of construct validity. They are convergent validity 

(how well the research relates to other measures of the same construct), discriminant 

validity (how poorly the research relates to measures of opposing constructs), and 

nomological validity (how well the research relates to other variables as required by 

theory) . 

http://en.wikipedia.org/wiki/Reliability_%28psychometric%29
http://en.wikipedia.org/wiki/Validity_%28psychometric%29
http://en.wikipedia.org/wiki/Pearson_product-moment_correlation_coefficient
http://en.wikipedia.org/wiki/Spearman-Brown_prediction_formula
http://en.wikipedia.org/wiki/Spearman-Brown_prediction_formula
http://en.wikipedia.org/wiki/Cronbach%27s_alpha
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Internal validation, used primarily in experimental research designs, checks the relation 

between the dependent and independent variables. Did the experimental manipulation of 

the independent variable actually cause the observed results? External validation checks 

whether the experimental results can be generalized. 

Validity implies reliability. A valid measure must be reliable. But reliability does not 

necessarily imply validity. A reliable measure need not be valid. 

13. Types of Errors 

In quantitative analysis we do come across certain amount of errors. These errors are 

categorised as under: 

Random sampling errors: 

 sample too small  

 sample not representative  

 inappropriate sampling method used  

 random errors  

Research design errors: 

 bias introduced  

 measurement error  

 data analysis error  

 sampling frame error  

 population definition error  

 scaling error  

 question construction error  

Interviewer errors: 

 recording errors  

 cheating errors  

 questioning errors  

http://en.wikipedia.org/wiki/Errors_and_residuals_in_statistics
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 respondent selection error  

Respondent errors: 

 non-response error  

 inability error  

 falsification error  

Hypothesis errors: 

 type I error (also called alpha error)  

o the study results lead to the rejection of the null hypothesis even though it 

is actually true  

 type II error (also called beta error)  

o the study results lead to the acceptance (non-rejection) of the null 

hypothesis even though it is actually false  

14.  Summary 

To sum up, quantitative research is the systematic scientific investigation of quantitative 

properties and phenomena and their relationships. It is widely used in both the natural 

and social sciences The objective of quantitative research is to develop and employ 

mathematical  and statistical models, theories and hypotheses pertaining to natural 

phenomena. The process of measurement is central to quantitative research because it 

provides the fundamental connection between empirical observation and mathematical 

expression of quantitative relationships. 

Quantitative research is often an iterative process whereby evidence is evaluated, theories 

and hypotheses are refined, technical advances are made, and so on. Virtually all research 

in physics is quantitative whereas research in other scientific disciplines, such as 

taxonomy and anatomy, may involve a combination of quantitative and other analytic 

approaches and methods. 

http://en.wikipedia.org/wiki/Type_I_error
http://en.wikipedia.org/wiki/Type_II_error
http://en.wikipedia.org/wiki/Science
http://en.wikipedia.org/wiki/Quantitative
http://en.wikipedia.org/wiki/Measurement
http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Taxonomy
http://en.wikipedia.org/wiki/Anatomy
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During the last four decades, libraries and information centres have shown a considerable 

degree of momentum in the collection building information retrieval and several such 

areas. This rapid development of libraries has, as a consequence generated several 

evaluative studies on the usefulness of libraries to society. These evaluative studies have 

made use of  systems analysis approach that led to the identification and application  of 

appropriate quantitative measuring technique for evaluating the effectiveness and 

efficiency of information services offered by libraries. Graphs, digraphs, trees, have been 

used in creating different types of file structures for information retrieval. Algorithms of 

spanning trees and shortest   paths play a very important role in formulating search 

strategy for information retrieval. The graphs are also used in developing bibliometric 

models. Thus, the study of quantitative techniques is an important and useful area 

emerging in the field of library and information science. 

15.  Model Questions 

o What is Quantitative Research ? Discuss its important in science social 

science and library and information science. 

o Explain the role of statistic in quantitative research  

o Discuss the concept of reliability and validity in quantitative research. 

Explain deferent types of errors that crop in  

o Write short note on the following 

a) Typical general procedure in quantitative research  

b) Descriptive statistics  

c) Inferential statistics 

d) Probability theory 

e) Short path algorithm/graph theory  

16.  Answer to Model question no.1. 

 During the last four decades, libraries and information centres have shown a 

considerable degree of momentum in the collection building and readership programme 

activities, involving considerable investments. This rapid development of libraries has, as 

a consequence generated several evaluative studies on the usefulness of libraries to 

society. Until recently, evaluations were subjective, based  purely on opinions expressed 
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by an individual or a group of individuals. However, developments in the field of 

mathemetics, statistics, economics, operations research, systems analysis and 

management science have led to a minization of this subjectivity. The systems analysis 

approach has led to the identification and application  of appropriate quantitative 

measuring technique for evaluating the effectiveness and efficiency of information 

services offered by libraries.   

Quantitative research is the systematic scientific investigation of quantitative properties 

and phenomena and their relationships. It is widely used in both the natural and social 

sciences, including physics, biology, psychology, sociology, geology, education, and 

journalism. The objective of quantitative research is to develop and employ mathematical  

and statistical models, theories and hypotheses pertaining to natural phenomena. The 

process of measurement is central to quantitative research because it provides the 

fundamental connection between empirical observation and mathematical expression of 

quantitative relationships. 

The term quantitative research is most often used in the social sciences in contrast to 

qualitative research. Quantitative research is generally approached using scientific 

methods which include: 

 The generation of models, theories and hypotheses  

 The development of instruments and methods for measurement  

 Experimental control and manipulation of variables  

 Collection of empirical data  

 Modeling and analysis of data  

 Evaluation of results  

Quantitative research is often an iterative process whereby evidence is evaluated, theories 

and hypotheses are refined, technical advances are made, and so on. Virtually all research 

in physics is quantitative whereas research in other scientific disciplines, such as 

taxonomy and anatomy, may involve a combination of quantitative and other analytic 

approaches and methods. 

http://en.wikipedia.org/wiki/Science
http://en.wikipedia.org/wiki/Quantitative
http://en.wikipedia.org/wiki/Measurement
http://en.wikipedia.org/wiki/Qualitative_research
http://en.wikipedia.org/wiki/Scientific_method
http://en.wikipedia.org/wiki/Scientific_method
http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Taxonomy
http://en.wikipedia.org/wiki/Anatomy
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In the social sciences particularly, quantitative research is often contrasted with 

qualitative research, which is the examination, analysis and interpretation of observations 

for the purpose of discovering underlying meanings and patterns of relationships, 

including classifications of types of phenomena and entities, in a manner that does not 

involve mathematical models. Approaches to quantitative psychology were first modeled 

on quantitative approaches in the physical sciences by Gustav Fechner in his work on 

psychophysics, which built on the work of Ernst Heinrich Weber. Although a distinction 

is commonly drawn between qualitative and quantitative aspects of scientific 

investigation, it has been argued that the two go hand in hand. For example, based on 

analysis of the history of science, Kuhn concludes that “large amounts of qualitative work 

have usually been prerequisite to fruitful quantification in the physical sciences”. 

Qualitative research is often used to gain a general sense of phenomena and to form 

theories that can be tested using further quantitative research. For instance, in the social 

sciences qualitative research methods are often used to gain better understanding of such 

things as intentionality (from the speech response of the researcher) and meaning (why 

did this person/group say something and what did it mean to them?). 

Although quantitative investigation of the world has existed since people first began to 

record events or objects that had been counted, the modern idea of quantitative processes 

have their roots in Auguste Comte's Positivist framework. 

Examples of Quantitative Research 

 Research that consists of the percentage amounts of all the elements that make up 

our atmosphere.  

 Protest/Survey which concludes that the average required to process new book 

received in the library is  2 days.  

 An experiment in which group ‘x’ was given two tablets of Aspirin a day and 

Group ‘y’ was given two tablets of Tylenol a day where each participant is 

randomly assigned to one or other of the groups.  

http://en.wikipedia.org/wiki/Social_sciences
http://en.wikipedia.org/wiki/Qualitative_research
http://en.wikipedia.org/wiki/Gustav_Fechner
http://en.wikipedia.org/wiki/Psychophysics
http://en.wikipedia.org/wiki/Ernst_Heinrich_Weber
http://en.wikipedia.org/wiki/Auguste_Comte
http://en.wikipedia.org/wiki/Randomly
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The numerical factors such as two tablets, percent of elements and the time of waiting 

makes the situations and results quantitative. 
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1.  Aims and objectives of the unit 

 The main aim of this unit is to acquaint students with various tools of 

research data collection.  The basic objectives of the unit include: a) to give an 

understanding of meaning and importance of research data; b) to know different 

sources / types of data, their advantages and limitations; c) to familiarise with 

different tools of data collection, and understanding their application; d) to 

facilitate them with required knowledge and skills for construction of different 

data collection tools; and e) enabling students to carryon pilot study and pre-tests 

so as to gain preliminary experience of undertaking research.  

 

2. Introduction :  

 Data are facts and other relevant materials that serve as basis for study and 

analysis.  The analysis of factual data helps researcher to draw inferences on 

specific issue.  The relevance, adequacy and reliability of data determine the 

quality of research.  This unit provides meaning and importance of research data, 

types and sources of data, and their advantages and limitations.  It lists various 

tools of data collection, viz., observation schedule, interview schedule, mailed 

questionnaire, interview guide, scales etc.  It provides steps in constructing 

various data collection tools such as marked questionnaire, interview schedule, 

and various scales.  It also explains advantages and limitations of these tools so 

as to enable students to use appropriate tool to collect required research data. 

 

3. Meaning of Data  

 Data are facts and other relevant materials - past and present serving as 

basis for study and analysis.  Some examples of data are :  

 The number and types of books borrowed by library users; 

 Number and types of books procured by the library;  

 The reference queries attended by the library staff; 

 The sex, age, subject discipline, income level of users, and so on. 
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4. Importance of Data 

 The data serve as raw material for analysis.  Without an analysis of factual 

data, no specific inferences can be drawn on questions / issues, neither provide 

correct answer to research question, nor help to derive inference.  The relevance, 

adequacy and reliability of data determine the quality of the findings of the study. 

 

 Data also form basis for testing the hypotheses formulated in carrying out 

a specific study.  Further, data provide the facts and figures required for 

constructing measurement scales and tables, which are analysed using statistical 

techniques.  Inferences based on statistical analysis and tests of significance 

provide answers to research questions.  Thus, the scientific process of 

measurements, analysis, testing and inferences depends on the availability of 

relevant, adequate and accurate data.  Therefore data are important for any 

research study. 

 

5. Sources of data 

 The sources of data are classified into two groups, viz., a) Primary 

sources; and b) Secondary sources. 

 

5.1 Primary Sources 

 Primary sources are original sources from which the researcher directly 

collects data that have not been collected previously.  For eg. collection of data 

directly by the researcher on user awareness about information sources and 

services, user preferences of different types of information, and so on through 

interview, questionnaire, observation, etc., 

 

5.2 Secondary sources  

 These are sources containing data which have been collected and 

compiled for some other purpose.  The secondary sources consist of readily 

available compendia and already compiled statistical statements and reports 



23 

 

whose data may be used by researchers for their studies, eg. Census reports, 

annual reports, financial statements, reports of the National Sample Survey 

Organisations, reports of trade associations, publications of international 

organisations such as UNO, IMF, World Bank, ILO, UNESCO, WHO, etc.  

Trade and financial journals, newspapers, and such other sources. 

 

 Secondary sources consists of not only published records and reports, but 

also unpublished records, such as registers of various types, accounting members 

minutes of meetings, inventory records, etc. 

 

 Though secondary sources vary in their kind, they have certain common 

characteristics.  Firstly, they are readymade and readily available.  They do not 

require the trouble of constructing tools and administering them.  Secondly, they 

consist of data over which researchers have no control in their collection and 

classification.  This limits the research value of the secondary sources.  Finally, 

secondary sources are not limited in time and space.  In other words, researcher 

using secondary sources need not have been present at the time and geographical 

place they were collected.  

 

a)  Uses of Secondary Data 

 The secondary sources may be used by the researcher in three ways:  

i) Some specific information from secondary sources may be used for 

reference purpose.  For eg. The general statistical information about 

the number and type of public libraries, their collection, services, users 

strength etc., may be taken from annual reports and used as 

background information in a study on the evaluation of the 

performance of public libraries in a selected district / state. 

ii) Secondary data may be used as benchmark against which the findings 

of a research may be tested.  For eg. The performance indicators of a 

particular library or a particular type of libraries may be compared 
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with other library or other type of libraries, say academic and public 

libraries. 

iii) Secondary sources may be used as sources of information for research.  

For eg. Abstracting indexing journals, union catalogues, data bases, 

etc., serve as major data sources for research studies relating to citation 

analysis, bibliometric analysis, scientomatric analysis etc.  

 

b) Advantages of Secondary Data 

The use of secondary data has some advantages:  

 

i) Secondary data, if available can be secured quickly and cheaply.  Once 

their source of documents and reports are located, collection of data is 

just a matter of desk work.  Electronic sources of information have 

further enabled the requirements to analyse the large quantum of data 

easily and quickly. 

ii) The use of secondary data extends the researchers' space and time 

reach.  Wider geographical area and longer reference period may be 

covered without much cost. 

iii) The use of secondary data broadens the data base from which scientific 

generalizations can be made.  This is especially so when data from 

several environmental and cultural settings are required for the study. 

iv) The secondary data enables a researcher to verify the findings based on 

primary data.  It readily meets the need for additional empirical 

support. 

 

c) Disadvantages / Limitations 

The secondary data have certain limitations:  

i) The most important limitation is the available data may not meet our 

specific needs.  The definitions adopted by those who collected those 
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data may be different; units of measure may not match; and time 

periods may also be different. 

ii) The available data may not be as accurate as desired.  To assess their 

accuracy we need to know how the data were collected. 

iii) The secondary data are not up-to-date and become obsolete when they 

appear in print, because of time lag in producing them.  For example, 

population census data are published two or three years later after 

compilation, and no new figures will be available for another ten years. 

iv) Finally information about the whereabouts of sources may not be 

available to all researchers.  Even if the location of the source is 

known, the accessibility depends primarily on proximity.  For 

example, most of the unpublished official records and compilations are 

located in some far off places. They are not within the easy reach of 

researchers.  However, electronic form of information sources and 

present development in communication including internet, e-mail, etc., 

have reduced these limitations. 

 

d) Evaluation of Secondary data 

 When a researcher wants to use secondary data for his research, he should 

evaluate them before deciding to use them.  Some of the factors to be considered 

in evaluating are: 

 

i) Data pertinency  : The first consideration in evaluation is to examine 

the pertinency of the available secondary data to the research problem 

under study.  The following questions should be considered in this 

regard : 

 What are the definitions and classifications employed? Are they consistent 

with our own ? 

 What are the measurements of variables used ? What is the degree to 

which they conform to the requirements of our research ? 
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 What is the coverage of the secondary data in terms of topic and time ? 

Does this coverage fit the needs of our research ?  

 

ii) Data quality : If the researcher is convinced that the secondary data fit 

his / her needs, the next step is to examine the quality of the data. 

The quality of data refers to their accuracy, reliability and 

completeness. 

 

The assurance and reliability of the available secondary data 

depends on the organisation which collected them and the purpose for 

which they were collected.  The answers to the following questions 

determine the degree of confidence we can have in the data and their 

accuracy.   

 What is the authority and prestige of the organisation ?  

 Is it noted for reliability ? 

 Is it capable of collecting reliable data ? 

 Does it use trained and well qualified investigators ? 

 

It is important to go to the original source of the secondary data rather 

than to use an immediate source which has quoted from the original.  Then 

only, the researcher can review the cautionary and other comments that were 

made in the original source.  

 

iii) Completeness :  

The completeness refers to the actual coverage of the published data.  This 

depends on the methodology and sampling design adopted by the original 

organistation.  Answers to the following questions indicate the appropriateness 

and adequacy of the data for the problem under study.  

 Is the methodology sound ?  

 Is the sample size small or large ?  
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 Is the sampling method appropriate ?  

 

iv) Bias orientation :  

Some of the questions that give identify basis in the secondary data are :  

 Whether the purpose for which the original organisation collected the data 

had a particular orientation ?  

 Has the study been made to promote the organisation's  own interest ? 

 How the study was conducted ? 

 

6. Tools of Data Collection 

 The various methods of data gathering involve the use of appropriate 

recording forms.  These are called tools or instruments of data collection.  These 

are:  

- Observation schedule or observationnaire 

- Interview guide 

- Interview schedule 

- Mailed questionnaire 

- Rating scales 

- Check list 

- Opinionnaire 

- Document schedule / Data sheet 

- Schedule for institution; and 

- Inventories 

 

Each of the tools is used for a specific method of data gathering : 

Observation schedule for observation method, interview schedule and interview 

guide for interviewing, questionnaire and optionnaire for mail survey, and so on. 
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6.1  Observation schedule or Observationnaire 

 Observation schedule or observationnaire is a form on which observations 

of an object or phenomenon are recorded.  While constructing observation 

schedule care should be taken to make it possible to record the observations 

easily and correctly and to tabulate and analyse effectively.  The schedule should 

provide required varifiable and quantifiable data.  It should avoid selective bias 

and misinterpretation of observed items.  The units of observation must be simple 

and meticulously worded so as to facilitate precise and uniform recording. 

 

Construction of Observation Schedule 

2. Determine the items to be observed with reference to the nature and 

objectives of the study. 

3. Group these items into appropriate categories and list them in the order in 

which the observer would observe them. 

4. Recognise and provide under each item possible alternatives. 

5. Provide space against each unit alternative for encircling or checking, as 

the case may be.  

6. Make provision for the correct identification of each case observed and of 

the observer. 

7. At the end of the observationnaire provide adequate space to record notes / 

additional information if any. 

 

 A sample of observationnaire is given in Figure 1. 

 

Observation Schedule For Physical Characteristics of Library Stack Rooms 

Name of the ibrary :  

Date of Observations :  

Name of Observer :    ....... Time ......... A.M. / P.M. 

1. Purpose for which the stack room is used : 

 to house specific subject book (mention the subject) 
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 to house all subject books 

 to house reference books 

 to house text books 

 

2. Dimensions of stack room (in meter and centimeter) :  

- Floor space : Length ______ Width ______ 

Total square meter ________ 

- Height of ceiling _________ 

 

3. Windows :  

(a) Number of windows 

(b) Measurement of each window : Height ______ Width _____ 

(c) Window doors : Wooden _____ Glass : Clear ____ Tinted _____ 

(d) Panes : Single _______ Double _______ 

(e) Frames : Wood ______ Metal _______ 

4. Lighting :   Fluorescent _____   Incandescent _____ 

  Direct _______  Indirect _______ 

5. Temperature control : Cooling 

 Central cooling system for building ________ 

 Temperature at time of observation ________ 

6. Floor covering : Wood _____ Carpet (Wall to wall) ____ 

 Carpet partial _______ 

 Linoleum _____ Other (specify) _____ 

 None _______ 

7. Type of stacks 

 Steel ________ Wooden __________ 

 Single face ____ Double phase ______ 

 Number of rows, in each stack _________ 

 No. of racks ________ 
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The schedule must be so devised as to provide the required verifiable and 

quantifiable data and to avoid selective bias and misinterpretation of observed 

items.  The units of observation must be simple, and meticulously worded so as 

to facilitate precise and uniform recording. 

 

6.2 Interview Guide  

 This is used for non-directive and depth interviews.  It does not contain a 

complete list of items on which information has to be elicited from a respondent; 

it only contains the broad topics or areas to be covered in the interview.  

 

 Interview guide serves as a suggestive reference during interview.  It aids 

in focusing attention on salient points relating to the study and in securing 

comparable data in different interviews by the same or different interviewers. 

 

 The guide should provide considerable flexibility as to the manner, order 

and language in which the interviewer asks the questions.  If the interviewer has 

to refer the guide very often, it would defeat its own purpose.  The interviewer 

cannot listen closely and analytically if his attention rests on the guide.  He may 

fail to respond to the cues and implications of the interviewee's remarks.  

 

6.3 Checklist 

 This is the simplest of all the devices.  It consists of a prepared list of 

items pertinent to an object or a particular task.  The presence or absence of each 

item may be indicated by checking 'yes' or 'no' or multipoint scale.  The use of a 

checklist ensures a more complete consideration of all aspects or the object, act 

or task.  A checklist contains terms which the respondent understands and which 

more briefly and succinctly express his / her views than answers to open-ended 

question.  It is crude device, but careful pre-test can make it less so.  It is at best 

when used to test specific hypothesis.  It may be used as an independent tool or 

as a part of a schedule / questionnaire. 
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 The main drawback of the checklist is that items may be responded in 

different ways.  They may try to create a favourable impression of themselves by 

checking those qualities that they regard as socially desirable. 

 

 Given below (Figure 2) is a check list taken from a Questionnaire 

designed for university students to study their aspirations about the library 

services.  
 

Figure 2 

Sample checklist from a questionnaire designed for university students 

Would you please give your opinion on the following of a perspective Librarian 

Attributes Very important Important Indifferent Undesirable 

1. Knowledgeable 

2. Skills to handle information 

3. IT skills 

4. Social 

5. Humane 

6. Kindness 

7. Sense of humour 

8. Moral character 

9. Intelligent 

10. Good health 

11. Quick decision making 

    

 

6.4 Mailed Questionnaire 

 Questionnaires are often used in surveys as the primary data-collection 

instruments.  They contain a set of questions logically related to a problem under 

study.  They aim at eliciting responses from the respondents.  In constructing the 

questionnaire, care must be taken to develop the kinds of questions, or survey 

items, that will accurately measure what the investigator wants to know.  The 
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purpose of the research is to obtain valid and reliable information so that specific 

hypotheses can be tested or research questions answered.  The investigator 

should conduct a thorough search and review of all literature related to the topic 

under study.  An examination of the underlying theories, methods, and 

conclusions of related studies allows a better understanding of the research 

problem and helps contributing different issues relating to questionnaires.  

Investigators should therefore consult authorities in the topical area of the 

research so that first-hand, additional insights, suggestions, and information can 

be obtained from these experts.   

 

As is the case with other research methods, the mail questionnaire has 

both advantages and disadvantages.  Investigators should weigh all of these 

carefully before deciding that survey questionnaires are the appropriate tools for 

obtaining needed research data.   

 

Advantages of the Questionnaire 

1) The questionnaire allows a wider range and distribution of the sample 

than the survey interview method; 

2) Provides greater access to more educated respondents; 

3) Provides an opportunity for respondents to give frank, anonymous 

answers; 

4) Allows greater economy of effort, i.e., a single instrument, duplicated 

and distributed to many respondents, can produce a large amount of 

data; 

5) Can be constructed so that quantitative data are relatively easy to 

collect and analyze; 

6) Can be designed to gather background information about respondents, 

as well as original hard-to-obtain data; 

7) Facilitates the collection of large amounts of data in a short period of 

time; 
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8) Allows the collection, in exploratory studies, of insightful information 

about a relatively unexplored problem area or subject; 

9) Can be completed at the leisure of respondents - within time limits set 

by the surveyor - without imposing on research subjects; 

10) Through the preparation of a formal instrument, researchers are 

encouraged to define clearly the research problem, the implications of 

the problem, and the nature of the needed research data; 

11) Questionnaire can enhance the collection of objective data; 

12) Because of its fixed format, questionnaire helps to eliminate variation 

in the questioning process. 

 

Disadvantages 

1. There will be no personal contact with respondents.  This causes the 

investigator to gain insufficient knowledge about participants in a study; 

2. Does not allow respondents to answer ambiguous questions; 

3. When the questionnaire is too impersonal, valid responses might not be 

elicited; 

4. Poorly worded or direct questions might arouse antagonism or inhibitions 

on the part of respondents; 

5. Because opinionated respondents might be more likely than other subjects 

to complete and return it, use of a questionnaire might lead to non-

response bias; 

6. Some potential respondents may be antagonistic toward main surveys, 

regardless of the purpose or quality of the instrument distributed; 

7. Verification of the accuracy of questionnaire responses might sometimes 

be difficult, or even impossible; 

8. Uneducated subjects can't respond to a list of printed questions; 

9. Most questionnaires cannot be designed to uncover causes or reasons for 

respondents' attitudes, beliefs, or actions. 
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A review of the literature of survey research in librarianship will reveal 

that, frequently questionnaires distributed by persons within the field have not 

been properly conceptualized or effectively designed.  Potential respondents are 

both discouraged by and remain unresponsive to ill-prepared questionnaire.  The 

investigators have a professional responsibility (a) to analyze carefully and 

understand their research problems; (b) to state their questions clearly; (c) to 

request only information that can be easily provided by respondents; and (d) to 

place emphasis upon brevity and economy of participant effort, consistent with 

an adequate treatment of the subject.  Care should also be taken by the researcher 

to word all items in a mail questionnaire so that questions are conceptually valid, 

and promote understanding and accuracy, and also encourage respondents to 

participate in the research. 

 

Design of Questionnaire  

 Experienced investigators are aware of the fact that one of their most 

difficult task is gathering necessary research data.  The best approach to this task 

identification of as many facets of the specific research problem as possible.  The 

recognition of pertinent factors - including the independent and dependent 

variables - will enable a more systematic approach to the conduct of surveys.  As 

investigators speculate about some of the significant factors of the study, the 

following factual-type questions might surface. 

 

 A carefully designed research plan incorporating questionnaires, 

interviews, and evaluations from available records would probably allow the 

investigator to reach valid conclusions about the significant factors that led to the 

employment of beginning librarians in the library systems.  It should be apparent 

that an important determinant in so far as the success of research project is 

concerned is a questionnaire or interview schedule that would ferret out the 

essential data.  A successful analysis of the collected data might prove beneficial 

to all concerned. 
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Types of Questions 

 The preparation of an effective questionnaire entails writing questions or 

items that elicit required information.  Several types of questions can be utilized, 

including factual, opinion and attitude, information, self-perception, and 

standards of action. 

 

Factual questions : 

Factual questions, normally pertain to respondents' ages, education, library 

experience, memberships in professional organizations, or any other pertinent, 

personal data needed in the study.  Often, factual questions are posed in survey 

research so that relationships between respondent characteristics (normally, the 

independent variables) and the object of the study (the dependent variable) can be 

determined.  For example, in a study of factors associated with the unionization 

of library employees, librarians might be asked to list the length of their library 

experience so that comparisons may be made between library experience and 

attitudes about unionization.  Thus, relationships between the independent 

variable and the dependent variable could be examined. 

 

Opinion and attitude questions  

 When the purpose of a survey is to obtain information about respondents' 

beliefs, feelings, values, and related concepts, opinion and attitude questions can 

be used.  Such questions are valuable to obtain measures of the direction and 

intensity of research subjects' opinions about a topic or attitude object.  An 

attitude has been defined as "a relatively enduring organization of interrelated 

beliefs that describe, evaluate, and advocate action with respect to an object or 

situation, with each belief having cognitive, affective, and behavioural 

components."  In the literature of survey research considerable attention has been 

devoted to relationships between respondents' attitudes and actions.  Many 

behavioural scientists agree that, although personal verbal expression cannot 

always be used as an accurate predictor of subsequent action, attitudes entail 
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respondent predispositions to react to attitude objects and to guide over the 

behaviour. 

 

 Attitudes appear to be the end products of the socialization process : they 

are one of the most readily available indicators of how a person reacts when 

confronted with attitude objects in various situations or when exposed to 

particular dispositional variables.  The following are a few examples of questions 

designed to elicit opinions and attitudes: 

 

1. Is the privacy of citizens unduly threatened by the expanding 

accumulation of personal data through government dossiers, credit-bureau 

files, and computerized information storage ?  

a. Yes 

b. No 

c. Not sure 

d. No opinion 

 

2. What are your feelings about a new proposal to increase the amount of a 

academic credit required by this library school for the first professional 

degree in library science, so that the one-year master's program can be 

extended an additional year ? 

 

3. Libraries should carefully control the circulation of works containing 

radical and dangerous ideas. 

a. Strongly agree  

b. Agree 

c. Disagree 

d. Strongly disagree 
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4. Explain why you believe that public libraries should or should not collect 

and preserve local newspapers and periodicals 

 

Information questions 

 In some types of survey research, investigators might attempt to determine 

how respondents know about a given topic and how or when their research 

subjects gained certain knowledge.  In these cases, surveyors might utilize 

information questions.  Following are some of the examples of information 

questions :  

 

1. What do you like and dislike most about the library's reference services?  

2. How and when did you learn about the library's new audiovisual media 

Department? 

3. Who is the president of the Indian Library Association? 

4. When was the Public library Model Bill first adopted by the Parliament? 

5. When you consult the library's card catalog and exactly how do you       

use it?  

 

Self-perception questions :  

 Researchers sometime need information about the self-perception of 

respondents.  Self-perception questions allow individual subjects to compare 

their ideas or actions with those of other persons.  The following questionnaire 

items are examples of these kinds of questions: 

1. How active are you in your state library association ? 

a. Very active 

b. Active 

c. Moderately active 

d. Not active at all 
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2. If you were asked to evaluate your success as a librarian in so far as 

obtaining the cooperation of your library staff, how would you rate your 

performance ?  

a. Very successful 

b. Successful 

c. Unsuccessful 

d. Very unsuccessful 

e. Uncertain 

3. What, in your opinion, was the most outstanding accomplishment of your 

first year as head of the library's public services department ?  

 

Standard of action question 

 In some types of surveys, investigators might attempt to determine how 

respondents will act in certain circumstances or how subjects feel about a new 

development or forthcoming event.  Standards of action questions could provide 

valuable information about future respondent behaviour.  Some of these types of 

questions follow: 

 

1. If you could vote and a referendum to increase property taxes for the 

support of the public library were to be submitted to citizens for their 

approval or disapproval, what would you do ?  

a. Not vote at all 

b. Vote for the increase 

c. Vote against the increase 

d. Vote for the increase and also try to persuade others to vote for it. 

e. Vote against the increase and also try to persuade others to vote 

against it. 

f. Undecided 
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Practice questions  

 At times, questions are used that allow respondents to answer inquiries in 

an indirect manner by imposing their personal feelings, attitudes, or beliefs on 

another person or group of persons.  These projective questions sometimes can 

be useful in survey research, especially in inquiries that involve sensitive or 

controversial topics.  Frequently, a two-step question is posed, the first of a 

projective nature and the second more personal or direct.  Some examples of 

projective questions are: 

 

1.  a. Approximately what percentage of your fellow students in the library 

school are satisfied with the academic instruction they receive here ?  

 b. We would also like to know how you feel; so, which one of the 

following terms most accurately reflects your personal evaluation of 

the library school's instruction ? 

1. Excellent 

2. Good 

3. Adequate 

4. Barely adequate 

5. Bad 

6. Very bad 

c.  Do you feel that a female librarian can manage a staff of men and women  

 as is managed by a male librarian?  

1. Yes 

2. No 

3. Not sure 

4. No opinion 

 

Unstructured and Structured questions 

 Questions can be classified, on the basis of form and method of response, 

into two major categories: unstructured and structured.  Unstructured questions 
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allow respondents to reply freely without having to select one of several provided 

responses; thus, these questions could be described as "open ended."  They can 

be useful in exploratory studies in which various dimensions and facets of a 

problem are examined, but in which hypotheses are not posed and testes.  The 

free responses solicited by unstructured questions, however, tend to produce 

replies that are more difficult to analyze than those of their structured 

counterparts. 

 

Structured questions are characterized by a group of provided fixed 

responses; survey participants are allowed to choose among several answers 

designed to reflect various views, beliefs, or feelings.  Thus, structured questions 

are closed because they do not elicit unpredictable response.  However, the 

structured questionnaire facilitates proper analysis of survey datas as numerical 

weights are assigned to fixed-alternative responses.  Investigators tend to prefer 

structured questions.  But, sometimes unstructured questions are also used in a 

supplementary manner to obtain five response dimensions (quintamensional 

responses). 

 

Thus, assume that you are conducting a study to determine what a group 

of librarians thinks about Library Journal, a widely circulated professional 

journal of discussion, published by the R.R. Bowker Company.  Using the 

quintamensional approach, the following questions might be posed. 

 

1.  How often do you read Library Journal ?  

2. What are your general views about Library Journal ?  

3. Everything considered, how would you rate Library Journal ? 

a. an excellent periodical 

b. a good periodical 

c. a passable periodical 

d. not much of a periodical 
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4. How much do you feel that you really need Library Jounal ?  

a. not at all 

b. not much 

c. some 

d. very much 

5. Why do you read Library Journal ? 

 

Cautions concerning questions and questionnaires 

 Some of the precautions that the researcher has to take while designing 

questionnaire are: 

1. The objectives of the questionnaire and the nature of needed data must be 

precisely determined;   

2. The abilities and knowledge of respondents must also be considered; 

3. Questions used in a survey must also be applicable to all respondents, in so 

far as possible; 

4. The language used in all survey items should be concise and designed to 

elicit uniform data from the survey participants. 

5. The use of subjective and emotionally charged words in questions must be 

avoided. 

6. The wording of questionnaire items must not be unfair or tricky. 

7. Biased questions should not be posed. 

8. Ambiguous questions must also be avoided. 

9. In case of fixed alternative responses for structured questions, the  

questions should be worded in such a way that respondents are at ease, 

whether their reply is "yes" or "no," "agree" or "disagree," "approve" or 

"disapprove," and so on. 

10. Unless the nature of a survey definitely warrants their usage, avoid slang, 

jargon, and technical terms. 

11. Whenever possible, develop consistent response methods. 

12. Make questions as impersonal as possible. 



42 

 

13. Do not bias later responses by the wording used in earlier questions. 

14. As an ordinary rule, sequence questions from the general to the specific. 

15. If closed questions are employed, try to develop exhaustive and mutually 

exclusive response alternatives.  

16. In so far as possible, place questions with similar content together in the 

survey instrument. 

17. Make the questions as easy to answer as possible. 

18. When unique and unusual terms need to be defined in questionnaire items, 

use very clear definitions.  

19. Use an attractive questionnaire format that conveys a professional image. 

 

6.5 Interview Schedule 

 Interview schedule like mailed questionnaire is widely used in surveys.  

Both interview schedule and mailed questionnaire are complete lists of questions 

on which information is elicited from the respondents.   In both cases the content, 

response structure, the wordings of questions, question sequence, etc., are the 

same for all respondents.  The basic difference between these two tools lies in 

recording responses.  While a schedule is filled out by the interviewer himself / 

herself, a questionnaire is filled by the respondents. 

 

Construction of interview schedule 

 Since interview schedule is similar to mailed questionnaire in all respects 

step to be followed for construction of the schedule, its structure and content are 

same to that of the questionnaire.  However, some of the important steps 

involved in construction of interview schedule are as follows :  

 

1. Determination of type of data needed.  As an interview schedule is an 

instrument for gathering data for a specific study, its construction should 

flow logically from the data required for the given study.  The data required 

for a research study can be determined by deep analysis of the research 
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objectives, the investigative questions relating to each of the research 

objective, hypothesJs, and the operational definitions of the concepts used in 

them.  The researcher should decide what data are required to answer the 

research questions and to test the hypothesis.  What questions should be put 

to the respondents to elicit these data.  The outcome of this exercise in 

analytical reasoning depends upon researcher's perception of the research 

problem and his insight into it. 

2. Determination of the respondents' level : Understand and determine the 

respondents; their specialized knowledge relating to the problem under 

study; their level of knowledge and understanding and so on.  The choice of 

words and concepts depends upon the level of the respondents' 'knowledge.'  

3. Instrument drafting : After determining the data required for the study, 

firstly, a broad outline of the instrument may be drafted, listing the various 

broad categories of data, For example, the outline of interview schedule for 

users opinion regarding library OPAC may consist of such sections as : a) 

Awareness about OPAC, b) Knowledge of searching OPAC, c) Usage of 

OPAC, d) Assistance of library staff in using OPAC and so on. 

 

Secondly the sequence of these grouping must be decided.  They must be 

arranged in a logical order - For example, in the schedule outline given 

above.  Usage of OPAC cannot precede 'awareness about OPAC' because 

the usage can only be thought of when one is aware of OPAC and 

techniques of searching. 

 

Thirdly, the questions to be asked under each group heading must be listed.  

All conceivable items relevant to the 'data need' should be compiled.  The 

goal of this listing is to ensure that all questions that are requird to obtain the 

needed data are compiled.  In compiling this draft, the content, wording and 

other aspects should be considered. 
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4. Evaluation of the draft instrument : In consultation with other qualified 

persons, the researcher must rigorously examine each question in the draft 

instrument.  This evaluation may be done in terms of the following criteria :  

a) The relevance of each question to the research objectives and 

investigative questions. 

b) The appropriateness of the type of question : open ended or structured. 

c) The clarity and unambiguity of the question 

d) The practicability of the question i.e., it should not demand knowledge 

and information that the respondent does not possess, it should not test 

his / her memory span and also should not embarrass him / her.  

e) The validity of the question i.e., it should not be a leading or loaded 

question. 

 

  The logical and psychological order of the questions, their clarity 

and content, and the length of the instrument and other aspects of its 

structure should also be considered.  The length in itself need not be the 

guiding factor in the design.  The important consideration is that the 

instrument adequately covers the subject, but does not include irrelevant 

items. 

In the light of the above evaluation, the draft instrument should be revised. 

The revised draft must be pre-tested in order to identify the weaknesses of 

the instrument and to make the required further revisions to rectify them.  

 

6.6 Characteristics of a Good Schedule / Questionnaire 

 A summary of the main characteristics of a good schedule / questionnaire is 

given below :  

 

1. It asks for and obtains all the information required for achieving the 

research objectives. 
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2. It contains questions relevant to the study and does not include any 

irrelevant and unimportant questions. 

3. It does not aim at obtaining any information which can be more accurately 

and effectively obtained by other data-gathering methods like observation. 

4. It contains no questions that are unclear, ambiguous, double, leading, 

loaded or uninformative, and long. 

5. It contains no open-ended or discussion questions unless they are 

absolutely necessary. 

6. It does not contain questions which are beyond the memory span of 

respondents. 

7. It contains questions that can be answered as quickly and easily as 

possible. 

8. It avoids unwarranted presumptions about the respondents. 

9. It does not restrict the choices of answers so as to bias or distort replies to 

be given. 

10. Choices to closed questions are adequate, reasonable, unidimensional and 

logically consistent. 

11. Each question is limited to a single idea or single reference. 

12. No embarrassing questions are given without providing an  opportunity to 

explain. 

13. Appropriate balance between personalization and indirect form is 

maintained. 

14. Filter questions are used wherever necessary. 

15. Topics and questions are arranged in a logical and psychological sequence 

that is natural and easy for the respondent. 

16. Transition between one section and another is smooth. 

17. Inter-related questions are so positioned as to avoid context effects. 

18. Questions seeking 'reasons for' are based on reason analysis. 

19. Questions and alternative answer choices are properly coded. 

20. Design requirements like margin, spacing etc., are taken care of. 
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21. Appropriate introduction and instructions are included. 

22. The instrument has been adequately pre-tested and revised so as to be a 

satisfactory tool for the particular survey.  

 

6.7 Opinionnaire: 

 Opinionnaire is a list of questions or statements pertaining to an issue or 

programme.  It is used to study the opinions of people on specific issue.  It is 

commonly used in opinion polls.  People are asked to express their responses to 

the listed questions or reactions to the listed statements. 

 

6.8  Documents Schedule / Data Sheet:  

 Documents schedule is a list of items of information to be obtained from 

documents, records and other materials.  The items included in the schedule are 

limited to those that can be uniformly secured from a large number of case 

histories or other records in order to secure measurable data.  For eg. In a case to 

study the use of documents in library, the researcher may have to include : 

 

Daily, weekly and monthly borrowing, class and level of users borrowed the 

documents, age and gender of the borrowers, subject background of the 

borrowers, number of books not returned, amount of fine collected, type of 

borrowers who had overdues, type of documents borrowed, subjectwise statistics 

of books borrowed etc. 

 

6.9 Schedule for Institutions: 

 This is used for survey of ogranisations like educational institutions, 

business enterprises, social and cultural organisations, industrial sectors and such 

similar organisations and institutions and so also libraries and information 

centres.  It includes different categories of data relating to their profile, functions, 

performance etc.  These data are gathered from their records, annual reports, 

financial statements and such other sources. 
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6.10 Inventories 

 An inventory is essentially a list that the respondent is asked to mark or 

check in a particular way.  Some examples of inventories are: 

 

1. Lists of interest: The respondents are asked to check those things that 

interest them a lot. 

2. List of personality traits: People are asked to check which of these apply 

to them. 

3. List of spare-time activities: People are asked to check the activity 

engaged most often. 

4. Perceived effects of T.V: (Simulation of Activities): The respondents may 

be asked to check 'true' or 'untrue'  the following items: 

a. I have copied the way the people dress on TV 

b. I have made things after they have been shown on TV. 

c. I have purchased a particular brand after seeing its advertisement 

on TV 

d. I have gone to an art gallery after seeing it on TV, and so on.  

 

  Inventories can be constructed with various purposes in mind or to test 

particular hypothesis.  They invariably form part of a questionnaire / schedule. 

 

6.11 Scales and Indices 

 Indices and scales are often used interchangeably to refer to all sorts of 

measures, absolute or relative, single or composite, simple or elaborate  "Scaling" 

refers to the procedure by which numbers or scores assigned to the various 

degrees of opinions, attitude and other concepts.  

 

Classification of Scales 

 Scales may be classified in many ways in terms of (a) subject matter, (b) 

scaling methods or techniques, (c) scale function, (d) levels of measurement, and 
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(e) number of dimensions.  However, there is no widely accepted system of 

classification. 

 

Subject matter : Scales are designed to measure (1) attitude, (2) social distance, 

(3) socio-economic status, and (4) other variables. 

 

Scaling techniques : In terms of techniques, scales may be classified into (1) 

Arbitrary Scales, (b) Judgement Scales, (c) 'Item analysis Scales, (d) Rating 

Scales, (e) Ranking Scales, (f) Cumulative Scales, and (g) Factorial Scales.  

 

Scale functions : Scales may have either predictive piowers or reproductivity.  

Scales which have powers to predict an external critetion are Predictive Scales.  

Aptitude tests and prediction of marital adjustment are examples of this type of 

scale.  Reproductive Scales are designed to arrange sets of data in such fashion 

that if the research is given a single score, he can reproduce all items in the scale.  

Louis Guttman has designed scales of this type. 

 

Levels of measurement : In terms of this property, scales may be classified as 

nominal, ordinal, interval or ratio scales. 

 

Number of dimensions : Scales are either unidimensional or multidimensional.  

Undimensional scale measures only one attribute of the respondent or object, 

e.g., attitude, opinion, job satisfaction, durability and so on.  Most of the scales 

used in research are of this type.   Multidimensional scale measures several 

dimensions of an object.  

 

Arbitrary Scales 

 An arbitrary scale is constructed by assigning arbitrarily numerical values to 

the responses to a set of questions appropriate to a given attribute.  The values 
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are summed up to secure the attribute scale.  For example, a library's image 

among its employees may be measured through the following items :  

 

How do you regard your library's reputation? 

1. As a place to work ?     Bad---------- good 

2. As a pay master?     Bad---------- good 

3. As a provider of promotional opportunities? Bad---------- good 

4. For concern for employee welfare ?  Bad---------- good 

 

  Each of these may be scored from 0 to 4 according to the degree of 

favourableness reported. 

 

  The total of scores of all the respondents for each item may be made and 

studied.  The overall image may also be studied by combining the scores of each 

respondent for the five items. 

 

 Some of the merits of arbitrary scales are easy and quick to construct, 

specific to the content of interests, inexpensive and quite adequate.  On the other 

hand, some of their weaknesses are these scales are based on the respondent's 

subjective logic, and scoring is arbitrary. 

 

Judgement scaling  (Thurstone Differential Scale) 

 In judgement scaling a large number of items or statements are constructed.  

A number of judges are asked to evaluate the items and determine their relevance 

to the topic area, clarity and degrees of favourableness towards the object.  The 

most widely known example for this type is the Thurstone Differential Scale. 

 

 L.L. Thurstone's technique is one of the most important methodological 

contributions to attitude scale construction.  This scale consists of a number of 

statements whose position on the scale has been determined previously to be a 
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ranking operation performed by judges.  Here 3 to 7 point scale is used.  The 

respondent is asked to make 'x' mark in the particular column against each 

statement, which best describes his / her feeling. 

 

Construction of the scale 

 The steps in constructing a Thurstone attitude scale are :  

1. Select the issue (say, technology, religion, democracy, socialism, 

morality) about which people's attitude is to be measured.  

2. Prepare an outline indicating the areas of attitude to be measured. 

3. Define the dimensions of attitude to be measured. 

4. Design and collect 100-150 attitudinal statements from literature, 

interview etc. covering the entire range of attitudes from 'most favourable' 

through neutral ones and to 'least favourable' statements. 

 

Keep in mind the following points while writing the attitudinal statements:  

 

 

 

 Always write simple, clear and direct statements, and avoid the following:  

(a) factual statements, (b) past-tense, 

(c) multiple interpretations, (d) irrelevant ones, 

(e) non-distinguishers, (f) all, always, none, never 

(g) double negatives, (h) long statements, and  

(i) slang 

 

 Note that each statement should express only one thought or idea and each 

statement should be free from confusing concepts. 

 

5. Assign arbitrary numbers to the statements for identification. 

6. Reproduce the statements on uniform individual slips of paper. 
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7. Select 50 or more judges and give to each judge a complete set of items 

with clear, simple instructions to sort them into several piles, usually 7 or 

11 (seven or eleven) which represent a graduated series of attitudes from 

"most favourable" to "least favourable."  The intervals between the 

categories should be regarded as subjectively equal.  The job of a judge is 

to place each statement in a particular category according to its meaning, 

ignoring his / her own agreement or disagreement with the statement.  

Each judge will record on each statement the number of pile in which he 

has placed it. 

8. Assemble all the judgements for each statement and tabulate the sortings 

(a frequency table) to determine the distribution of judgements for each 

item, i.e., the number of times. 

9. Draw up a cumulative graph for the cumulative frequencies for each 

statement.  Place the eleven categories along the bottom line, and 

percentages along the perpendicular line.  Plot the cumulative percentages, 

and draw lines to connect these percentage points.  This will give a steeply 

rising ogive or cumulative percentage frequency curve. 

10. Draw lines across the graph for the median (50% of the total frequencies) 

and the first and the third quartiles (25% and 75% respectively).  Note the 

points at which these lines cross the Ogive curve and drop perpendiculars 

to the base-line at those three points (See fig. 2)  

11. Record the median, i.e., the value of central perpendicular, Calculate Q = 

the semi-inter quartile range, i.e., half of the scale value of the third 

perpendicular - the scale value of the first perpendicular.  The median 

value represents the scale value of the statement and the Q-value or co-

efficient of ambiguity represents the spread of judgement. 

12. Eliminate statements with excessive spread (Q - values).  Out of the 

remaining ones, select those statements whose medians (i.e., scale values) 

are nearest to scale points 1.5, 2.0, 2.5, 3.0, 3.5, 4.0   In this way, build up 



52 

 

final scale consisting of 20 to 30 statements with equal-appearing 

intervals. 

13. Rearrange the statement in random order and print them without scale 

values.  The scale is now ready for administration to the population whose 

attitudes are to be measured.  

14. Administer the scale to a sample of respondents with instructions to tick 

the statements with which they agree. 

15. Analyze the result to check on the internal consistency of the statements.  

If respondents who agree with a statement say, with a scale value of 2-0 

have also checked other statements with widely differing scale values say 

7.0 or 8.0, the statement has to be rejected as an irrelevant one.  After 

eliminating such irrelevant items, the scale is finalized. 

 

Social Distance Scale 

 Social Distance Scale was first developed by Emory S. Bogardus.  This 

scale like Thurstone's scale depends to a large extent on the ratings of a panel of 

judges in determining scale graduations.  This method can be applied to various 

types of social groups such as ethnic minorities, social classes, communities, 

tribes and occupational groups. 

 

Construction of the scale 

 The steps involved in constructing of social distance scale are:  

2. Develop a number of social distance items; 

3. Get them judged by a number of judges (50 to 100) in terms of an 

increasing degree of social farness or of decreasing degree of social 

nearness. 

4. Select five or seven of those items evenly spaced according to the judges' 

ratings of increasing social distance (farness). 
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5. Arrange vertically the list of social groups (cultural groups, religions, 

occupations or communities, towards which a person's reactions/ attitudes 

to be discovered) in the left-hand column of the scale. 

6. Write the selected five or seven scale items on the right-side horizontally.  

The scale is ready for administration to a sample of persons belonging to 

the selected social group.  

 

Likert's Summated Scale 

 Rensis Likert was instrumental in developing Summated Rating Scale based 

on item analysis.  Likert's Scale is by far the most popular of all measurement 

scales.  It is meant for measuring ordinal attributes like attitudes.  It is designed 

to measure the intensity with which an attitude is expressed. 

 

 This scale consists of a number of statements which express either a 

favourable or unfavourable attitude towards the object of study.  The respondent 

is asked to respond to each statement in terms of 5 degrees of agreement (three 

and seven point scales are also used).  A few examples from a job satisfaction 

scale developed by Brayfield and Rothe are:  

 

 Strongly 

Agree 
Agree Undecided Disagree 

Strongly 

Disagree 

My job is like a hobby to me 5 4 3 2 1 

I consider my job rather 

unpleasant 

1 2 3 4 5 

 

 The numbers in the above examples indicate the scale values for different 

degrees of agreement: "I" indicating the least favourable degree and "t" the most 

favourable.  For positive statements 5 to 1 scores are assigned and for negative 

statements 1 to 5 scores are assigned.  While administering,' these scores are not 

printed on the instrument; they are later adopted while computing the scores for 
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respondents.  Each person's response values are summed up to obtain his / her 

score.  Hence, this scale is called "summated" scale. 

 

Construction of summated scale 

 The development of Likert-type scale consists of the following steps: 

1. Compose an item pool of 50 or more statements relevant to the attitude 

being studied and expressing either favourable attitude or unfavourable 

attitude; 

2. List the items (statements) in a five-point scale: strongly agree, agree, 

undecided, disagree and strongly disagree; strongly approve, approve, 

undecided, disapprove, strongly disapprove; 

3. Administer the item pool to a sample of respondents, say 100 or more, 

who are similar to those who are going to be studied for the survey; ask 

them to check one of the five positions in the scale against each item; 

4. Score the responses of each respondent to each item using scale value of 5 

to 12 for a positive statement and 1 to 5 for a negative one; 

5. Add up the item scores to obtain a total score for each respondent, for 

example, if there are 150 items in the item pool, then each respondent's 

total score will range from 150 to 750 ( 5 x 150); 

6. Carry out an item analysis to decide which are the best statements for the 

final scale; one approach to item analysis is to calculate correlation co-

efficients for each item with the total score (minus the score for the item in 

question), and to retain items with highest correlations.  This is known as 

the internal consistency method of analysis. 

  

  Another approach to item analysis is: Array the total scores of respondents 

from the lowest to the highest scores; select the top 25 per cent of the scores 

and the bottom 25 per cent of scores; select the top 25 per extreme groups as 

criterion groups for evaluating individual statements; calculate the mean 

scores for each statement among the high scores and the low scores;  Test the 
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significance of difference between the item mean of the high-score group and 

that of the low-score group by calculating 't' value; retain items which have 

the greatest 't' values 

 

7. Select 20 to 25 items from among the retained items with the highest 

correlations or 't' values and design the final scale. 

 

  Items in the final scale have no scale values such as in the Thurstone 

scale; all items carry equal weights.  

 

 The Likert scale has many advantages which account for its popularity.  It is 

easy and quick to construct.  It is easy to use.  It provides more precise 

information about a respondent's degree of agreement.  It is unidimensional, i.e., 

all items measure the same thing.  It does not require the use of judges.  It is 

flexible.  The researcher is at liberty to include as many or as few items in the 

scale.  It lends itself to ordinal measurement. 

 

 Some of the weaknesses or limitations of the Likert scale are: lack of 

reproducibility; the same total score may be obtained in many different ways.  

Hence, the raw score has little meaning or two or more identical scores may have 

totally different implications.  Often, for this reason, the pattern of responses 

becomes more interesting than the total score. 

 This scale offers no metric or interval measures.  It also lacks a neutral 

point; one cannot know where scores in the middle, range from mildly negative.  

Rating Scale 

 Rating means measuring an attribute of objects or persons by judgement in a 

continuum.  It gives a measure of one's actual position on the judgement 

continuum.  For example, performance appraisal rating of an employee in a 

library. 
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 There are two forms of rating scales viz., graphic rating scale and itemized 

scale. 

 Graphic Rating Scale:  This is a common and simple form to use.  In this 

form of scale, the judge checks response to an item along a continuum.  For 

example, two items of graphic form taken from a librarian rating scale are: 

 

 You are asked to rate your librarian on the indicated qualities by placing a 

check mark (O) and the point on each line which best describes your feeling 

about him.  Each line is a continuum, so you place your rating anywhere along 

the line. 

 

1. Is the librarian interested in his job? 

Intensely interested Mildly interested Rather more 

disinterested than 

interested 

Work boring to 

him 

2. How does the librarian act towards students ? 

Courteous Considerate Occasionally 

cutting 

Sarcastic 

 

Itemized scale: This form of rating scale presents a series of statements (5 to 7) 

from which a respondent selects one as best reflecting his evaluation.  The 

statements are listed in a graded manner.  An example of an item taken from an 

employee rating scale is: 

i. How well does the employee get along with his fellow workers? 

ii. He is almost always involved in some friction or argument with a fellow 

worker 

iii. He is often at odds with one or more of his fellow workers. 

iv. He sometimes gets involved in friction. 

v. He rarely becomes involved in friction with others, definitely less often than 

most of the men. 
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vi. He almost never gets involved in friction situations with fellow workers. 

 

  This form is more difficult to develop, but provides more information and 

meaning to the rater.   

 

Number of scale points: In designing a rating scale the number of scale points to 

use has to be decided.  The general guideline is: more points on a scale provides 

for greater sensitivity of measurement and accommodates various shades of 

opinion.  Often five to seven points are used.  The choice between an odd or even 

number depends on whether or not respondents are to be forced to decide the 

direction of their attitude; with an odd number there is a middle item representing 

a neutral position, but with an even number, there is no middle point so that 

respondents are forced to decide the high or low side to which they belong. 

 

Phrasing of degrees of judgement: Some of the common phrasings used to 

indicate the degrees of judgement in surveys are, three point scales, four point 

scale, five point scale and even longer scales.  Examples of the same are given 

hereunder: 

 

Three-point scales 

Greater- 

Above average- 

Equal- 

Average- 

Less- 

Below average- 

Four-point Scales 

Many_ 

Excellent- 

Highest- 

Some- 

Good- 

Next highest- 

Few- 

Fair- 

Next lowest- 

None- 

Poor- 

Lowest- 

Five-point Scales 

Strongly approve- 

Much greater- 

Like very much- 

Approve- 

Somewhat greater- 

Like somewhat- 

Undecided- 

Neutral- 

Neutral- 

Disapprove- 

Somewhat less- 

Dislike somewhat- 

Strongly disapprove- 

Not at all- 

Dislike very much- 
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Longer scales 

Good      Bad 

Modern     Old 

Fair       Unfair 

 

  When objective assessment is wanted, it is dangerous to give such labels 

as 'frequently', moderately', 'often', etc. 

 

Problems in using rating scales : The respondents' ratings may be subject to 

some errors like the error of central tendency, leniency and halo-effect. 

 

 Firstly, the respondents may avoid extreme positions and this leads to the 

error of central tendency.  Measures to counteract this error are: (1) to make sure 

that raters have the necessary information, (2) to adjust the strength of descriptive 

adjectives, and (3) to use more points in the scale. 

 

 Secondly, certain respondents may be "easy" raters and cause the error of 

leniency, while others may be "hard" raters who may commit the error of 

severity.  One way to deal with the tendency to positive leniency is to adopt an 

asymmetrical scale with one unfavourable descriptive term and four favourable 

terms (poor, fair, good, very good, excellent). 

 

 Thirdly, the halo-effect, i.e., the systematic bias arising out of the 

respondent's overall feeling of like or dislike, e.g., if a respondent likes a 

particular make of T.V., he will give it high rating for all its characteristics such 

as performance, appearance, picture clarity etc.  One way to counteract halo-

effect is to rate one trait at a time for all subjects or to have one trait per page 

rather than one subject per page. 
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Merits of Rating Scale: The results obtained with careful use of ratings scales 

compare favourably with alternative methods.  They are simple to design and 

operate; they require less time; and they are more sensitive and informative than 

a straight yes/no choice of answers.  They may be used with a large number of 

attributes or variables.  

 

 There are other scales such as Ranking Scales, Guttman Scale, Semantic 

Differential Scale, Attitude Scales, Socio-metric Status Scale, etc.  The 

researcher has to decide appropriate scale based on the type of data required and 

the objectives of the research.  

 

7. Pilot Study 

 A pilot study is a "small scale replica" of the main study.  It is the rehearsal 

of the main study.  It covers the entire process of research: Preparation of a broad 

plan of the study, construction of tools, collection of data, processing and 

analysis of data and report-writing. 

 

 The need for pilot study: It is difficult to plan a major study or project 

without adequate knowledge of its subject matter, the population it is to cover, 

their level of knowledge and understanding and such similar things.  What are 

the issues involved?  The concepts associated with the subject matter? How Van 

they be operationalized? What method of study is appropriate? How long the 

study will take?  How much money it will cost?  These and other related 

questions call for a good deal of knowledge of the subject matter of the study and 

its dimensions.  In order to gain such pre-knowledge of the subject matter of an 

extensive study, a preliminary investigation is conducted.  This is called a pilot 

study. 

 

Functions of a Pilot study 

 A pilot study fulfils one or more of the following purposes: 
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1. Provides a better knowledge of the problem under study and its 

dimensions. 

2. Provides guidance on conceptualization - identification and 

operationalization of concepts relating to the study. 

3. Assists in discovering the nature of relationship between variables and in 

formulating hypothesis. 

4. Shows the nature of the population to be surveyed and the variability 

within it.  This is of importance in determining an efficient sample design. 

5. Shows whether the available sampling frame from which sampling is to be 

drawn is adequate, complete, accurate, up to date and convenient.  

6. Provides data on the relative suitability of alternative methods of 

collection of data-observation, mailing, interviewing - their relative cost, 

accuracy and response rates to make a sensible choice. 

7. Shows the adequacy of the tool for data collection. 

8. Helps in discovering mechanical problems relating to interviews/mailing. 

9. Assists in developing better approaches to target population - as regards 

introduction, rapport etc. 

10. Provides information for structuring questions with alternative answers. 

11. Helps the researcher to develop an appropriate plan of analysis. 

12. Enables the researcher to identify field problems to be encountered and 

suggests remedial approaches. 

13. Provides information for estimating the probable cost and duration of the 

main study and of its various stages, and  

14. Helps the researcher to determine whether or not a more substantial study 

is warranted.  In the light of the results of the pilot study, the researcher 

will be able to take a pragmatic view on the main study's potentialities and 

feasibility. 
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Size and Design of Pilot Study 

 The size, scope and design of the pilot study is a matter of convenience, 

time and money.  It should be large enough to fulfill the above functions and the 

sample should be of a comparable structure to that of the main study.  It should 

be designed so as to ensure a testing of alternative methods of data collection, 

ordering the questions, wording and the like.  It should succeed in disclosing the 

significant difficulties to be guarded against.  

 

Basic principles in conducting pilot study:  

Few basic principles which are to be borne in mind are given below: 

(i) Each pilot study has to be conducted among a random sample of the 

universe surveyed.  A biased sample as regards geographic division, 

sex, age or any other criterion would be wrong. 

(ii) The number of questionnaire to be mailed in a test study should be 

large enough as to make the results meaningful for the purpose of the 

test. 

(iii) We must not try to measure more than one variable at a time.  

 

8. Pre-test 

 While a pilot study is a full-fledged miniature study of a problem, pre-test is 

a trial test of a specific aspect of the study such as method of data collection or 

data instrument-interview schedule, mailed questionnaire of measurement scale. 

 

Need for Pre-testing 

 An instrument of data collection is designed with reference to the data 

requirements of the study.  But it cannot be perfected purely on the basis of a 

critical scrutiny by the designer and other researchers.  It should be empirically 

tested.  As emphatically pointed by Goode and Hatt, "no amount of thinking, no 

matter how logical the mind or brilliant the insight, is likely to take the place of 
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careful empirical checking."  Hence, pre-testing of a draft instrument is 

indispensable. 

 

Purpose of Pre-testing 

 Pre-testing has several purposes.  Some of them are listed below:  

(1)  to test whether the instrument would elicit responses required to achieve the 

research objectives;  

(2)  to test whether the content of the instrument is relevant and adequate;  

(3) to test whether wording of questions is clear and suited to the understanding 

of the respondents;  

(4)  to test the other qualitative aspects of the instrument like question structure 

and question sequence, and;  

(5)  to develop appropriate procedure for administering the instrument with 

reference to field conditions.  

 

Pre-test procedure  

  A broad guideline is suggested below for pre-testing of an instrument.   

1. The first testing of a draft instrument can be done among one's colleagues 

in order to find out its shortcomings.   

2. After this "in-house" testing, it should be revised and tested in the field.   

3. The instrument may be administered to 15 or 20 sample respondents 

drawn from the universe relating to the planned survey.  They may be 

interviewed or copies of the instrument mailed to them, depending on the 

method selected for data collection.  Test mailings are useful, but it is 

quicker to use a substitute procedure, i.e., copies of the draft 

questionnaires may be handed over to a few respondents with a request to 

complete them.  The researcher may meet them later and request them to 

comment on question clarity and other aspects of the questionnaire.  This 

appeal for advice may elicit their cooperation, and the researcher can get 

constructive suggestions for revising the questionnaire.  Whatever be the 
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mode of pre-testing, it is important to conduct the field test under actual 

field conditions. 

4. The pre-test responses should be carefully examined and analysed in order 

to identify the weaknesses of the instrument.  The researcher should look 

for signs of indicators of weaknesses.  As pointed by Goode and Hatt, the 

signs may include:  

(a) lack of order in the answer which may be caused by a poor 

conceptualization;  

(b) "all-or-none" responses, i.e., questions eliciting mere stereotyped 

responses;  

(c) a high proportion of "don't know" or "don't understand" answers, 

which indicate that the questions are improperly drawn or vague 

or a bad sampling design has been used;  

(d) a great number of qualifications or irrelevant comments, 

indicating the inadequate listing of alternative answers;  

(e) a high proportion of refusals to answer indicating out of context of 

the question or poor transition from one subject area to another;  

(f) inconsistencies in answers,  

(g) problem of space, and the like. 

 

 Necessary corrections, deletions, additions and changes in question wording 

and sequences should be made so as to make the tool perfect.  Often, several pre-

testing with different sets of new respondents are required until a workable 

instrument is achieved.  Any failure to take this step will lead to poor research 

results.  Testing is the hallmark of a scientific research.   

 

9. Summing up 

 Data collection is an important job of the researcher.  In the absence of data 

there cannot be research.  Data serve as bases for study and analysis.  The 

sources of data can be classified as primary and secondary sources.  While 
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primary sources are original sources from which the researcher directly collects 

data, the secondary sources are compendia containing data collected and 

compiled by others for some other purpose.  Various tools used for data 

collection include: observation schedule, interview guide, mailed questionnaire, 

interview schedule, checklist, rating scales, opinionnaire, document schedule / 

data sheet, schedule for institution and inventories. While each one of these have 

certain advantages and limitations, they are used for specific method of data 

gathering.  However, mailed questionnaire, observation schedule, interview 

schedule and rating scales are predominantly used by the researchers.  

 

10. Model questions 

1. Discuss the importance of data and explain its sources. 

2. Explain the usefulness and advantages of secondary data. Also observe 

their limitations. 

3. Explain with a suitable example 'observationnaire' as a tool for collection 

of research data. 

4. Discuss briefly steps involved in designing mail questionnaire. 

5. Explain the importance of interview schedule and discuss its advantages 

and disadvantages. 

6. Explain the features of good questionnaire/interview schedule. 

7. Write notes on following: 

a. Evaluation of secondary data 

b. Advantages / limitations of questionnaire 

c. Arbitrary scales 

d. Classification of scales 

e. Judgement scaling 

f. Likert's summated scale 

g. Rating scale 

h. Pilot study 

i. Pre-testing 
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11. Answer to model Question 1 

Meaning of Data  

 Data are facts and other relevant materials - past and present serving as 

basis for study and analysis.  Some examples of data are :  

 The number and types of books borrowed by library users; 

 Number and types of books procured by the library;  

 The reference queries attended by the library staff; 

 The sex, age, subject discipline, income level of users, and so on. 

 

Importance of Data 

 The data serve as raw material for analysis.  Without an analysis of factual 

data, no specific inferences can be drawn on questions / issues, neither provide 

correct answer to research question, nor help to derive inference.  The relevance, 

adequacy and reliability of data determine the quality of the findings of the study. 

 

 Data also form basis for testing the hypotheses formulated in carrying out 

a specific study.  Further, data provide the facts and figures required for 

constructing measurement scales and tables, which are analysed using statistical 

techniques.  Inferences based on statistical analysis and tests of significance 

provide answers to research questions.  Thus, the scientific process of 

measurements, analysis, testing and inferences depends on the availability of 

relevant, adequate and accurate data.  Therefore data are important for any 

research study. 

 

Sources of data 

 The sources of data are classified into two groups, viz., a) Primary 

sources; and b) Secondary sources. 
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Primary Sources 

 Primary sources are original sources from which the researcher directly 

collects data that have not been collected previously.  For eg. collection of data 

directly by the researcher on user awareness about information sources and 

services, user preferences of different types of information, and so on through 

interview, questionnaire, observation, etc., 

 

Secondary sources  

 These are sources containing data which have been collected and 

compiled for some other purpose.  The secondary sources consist of readily 

available compendia and already compiled statistical statements and reports 

whose data may be used by researchers for their studies, eg. Census reports, 

annual reports, financial statements, reports of the National Sample Survey 

Organisations, reports of trade associations, publications of international 

organisations such as UNO, IMF, World Bank, ILO, UNESCO, WHO, etc.  

Trade and financial journals, newspapers, and such other sources. 

 

 Secondary sources consists of not only published records and reports, but 

also unpublished records, such as registers of various types, accounting members 

minutes of meetings, inventory records, etc. 

 

 Though secondary sources vary in their kind, they have certain common 

characteristics.  Firstly, they are readymade and readily available.  They do not 

require the trouble of constructing tools and administering them.  Secondly, they 

consist of data over which researchers have no control in their collection and 

classification.  This limits the research value of the secondary sources.  Finally, 

secondary sources are not limited in time and space.  In other words, researcher 

using secondary sources need not have been present at the time and geographical 

place they were collected.  
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Uses of Secondary Data 

 The secondary sources may be used by the researcher in three ways:  

i) Some specific information from secondary sources may be used for 

reference purpose.  For eg. The general statistical information about the 

number and type of public libraries, their collection, services, users 

strength etc., may be taken from annual reports and used as background 

information in a study on the evaluation of the performance of public 

libraries in a selected district / state. 

ii) Secondary data may be used as benchmark against which the findings of 

a research may be tested.  For eg. The performance indicators of a 

particular library or a particular type of libraries may be compared with 

other library or other type of libraries, say academic and public libraries. 

iii) Secondary sources may be used as sources of information for research.  

For eg. Abstracting indexing journals, union catalogues, databases, etc., 

serve as major data sources for research studies relating to citation 

analysis, bibliometric analysis, scientomatric analysis etc.  

 

Advantages of Secondary Data 

The use of secondary data has some advantages:  

 

i) Secondary data, if available can be secured quickly and cheaply.  Once 

their source of documents and reports are located, collection of data is 

just a matter of desk work.  Electronic sources of information have 

further enabled the requirements to analyse the large quantum of data 

easily and quickly. 

ii) The use of secondary data extends the researchers' space and time 

reach.  Wider geographical area and longer reference period may be 

covered without much cost. 
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iii) The use of secondary data broadens the data base from which scientific 

generalizations can be made.  This is especially so when data from 

several environmental and cultural settings are required for the study. 

iv) The secondary data enables a researcher to verify the findings based on 

primary data.  It readily meets the need for additional empirical 

support. 

 

Disadvantages / Limitations 

The secondary data have certain limitations:  

i) The most important limitation is the available data may not meet our 

specific needs.  The definitions adopted by those who collected those 

data may be different; units of measure may not match; and time 

periods may also be different. 

ii) The available data may not be as accurate as desired.  To assess their 

accuracy we need to know how the data were collected. 

iii) The secondary data are not up-to-date and become obsolete when they 

appear in print, because of time lag in producing them.  For example, 

population census data are published two or three years later after 

compilation, and no new figures will be available for another ten years. 

iv) Finally information about the whereabouts of sources may not be 

available to all researchers.  Even if the location of the source is 

known, the accessibility depends primarily on proximity.  For 

example, most of the unpublished official records and compilations are 

located in some far off places. They are not within the easy reach of 

researchers.  However, electronic form of information sources and 

present development in communication including internet, e-mail, etc., 

have reduced these limitations. 
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Unit-11 

Statistical Analysis of Data 

 

Structure: 

 Objectives 

1. Introduction  

2. Significance of Statistics in Research  

3. Quantitative and Qualitative Data 

4.  Basic Concepts  

5. Data Types 

6. Variable, Experiment and Hypothesis 

7. Normal  Distribution 

8.  Processing & Analysis of Data  

9.  Processing of Data 

 Editing 

 Coding 

 Classification 

 Tabulation (Tabular presentation) 

 Graphical / Diagrammatic Presentation 

10. Analysis of Data 

 Central Tendency Measures – Mean,  Median and Mode 

 Dispersion measures -  Range, Mean Deviation, Standard Deviation and Quartiles 

 Measures of  Asymmetry 

 11. Summary 

 12. Keywords 

 13. Answers to self-check exercises 

 14. Further readings 

  

11.0    Objectives 

This unit introduces you  to  basics of statistics in general  and procedures and techniques 

required for processing and analysing research data in particular.  After  studying  this  unit you 

will be able to (i) appreciate the  importance of statistical techniques in research  (ii) how to go 

about processing enormous data collected in the process of research  (iii)  understand  elementary  

statistical methods and techniques to process and analyse data and (iv) get brief guidance  about 

steps involved in processing and analysis of data.  In particular, after studying this unit you 

should be able to:  

i. Organize observations to aid understanding of what you have observed.  

ii. Construct  tallies from raw data.  

iii. Construct simple frequency distributions from tallies.  

iv. Able to employ simple coding to the data.  

v. Use percentages to compare distributions.  



 71 

vi. Translate frequency distributions into percentage distributions.  

vii. Change simple (discrete data) frequency distributions into cumulative distributions.  

viii. Identify grouped data distributions, translate simple distributions into grouped 

distributions; Construct of grouped data distributions.  

ix. Construct frequency polygons, histograms and other charts for simple (discrete) and 

grouped data distributions.  

 

11.1   Introduction  

 

Statistics is the science of collecting, analyzing and making inference from data. Statistics is a 

particularly useful branch of mathematics that is not only studied theoretically by advanced 

mathematicians but one that is used by researchers in many fields to organize, analyze, and 

summarize data.  Statistical methods and analyses are often used to communicate research 

findings and to support hypotheses and give credibility to research methodology and 

conclusions.  It is important for researchers and also consumers of research to understand 

statistics so that they can be informed, evaluate the credibility and usefulness of information, and 

make appropriate decisions.   

11.1.1      Significance of Statistics in Research  

Statistics, basically, helps to organise and summarise numerical information, to relate 

findings on a small sample to the large population, to test hypothesis, to explain variations, to 

build model and predict the result, to randomise the sample, etc. Science of statistics cannot be 

ignored by researcher. It is an essential tool for designing research, processing & analysing data 

and drawing inferences / conclusions.  It is also called  a double edged tool, as it can be abused  

and misused.  It can be abused with poor data  coupled  with sophisticated statistical techniques 

to obtain unreliable results and it can be misused when honest, hard  facts are combined with 

poor/inappropriate statistical  techniques to create false impressions and conclusions.  A number 

of funny examples  like  applying percentage for very small sample, using wrong average, 

playing with probabilities, inappropriate scale,  origin and proportion between ordinate & 

abscissa, funny correlations like mind and beauty, one-dimensional figures, unmentioned base, 

etc., can be seen in literature.                                        

 

Statistics for researcher can be broadly grouped into:  

A. Descriptive statistics ( & causal analysis)  concerned with development of  certain indices 

from the raw data and causal analysis for which the following aspects of statistics are required. 

1.        Uni-dimension analysis (mostly one variable) 

http://mathworld.wolfram.com/Statistics.html
http://mathworld.wolfram.com/Statistics.html
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 (I)  Central tendency  - mean, median, mode, Geometric Mean (GM) & Harmonic 

Mean (HM) 

 (ii) Dispersion - variance, standard deviation , mean deviation & range 

 (iii) Asymmetry (Skeweness) & Kurtosis 

 (iv) Relationship - Pearson’s product moment correlation, Spearman’s rank order 

correlation and Yule's coefficient of association 

 (v) Others  - One way Analysis of Variation (ANOVA), index numbers, time 

series analysis, simple correlation & regression 

2. Bivariate analysis 

 (I)    Simple regression & correlation 

 (ii)   Association of attributes 

(iii)  Two-way ANOVA      

3. Multivariate analysis 

 (I)   Multiple regression & correlation / partial correlation 

 (ii)   Multiple discriminant analysis 

 (iii)  Multi-ANOVA 

 (iv)  Canonical analysis 

 (v)   Factor analysis, cluster analysis, etc. 

(As far as this unit is concerned, you will be studying selected techniques listed under ‘Uni-

dimensional analysis). 

 

B. Inferential (sampling / statistical) Analysis (used in testing of hypothesis)  is concerned 

with the process of generalization, particularly (a) estimation of parameter values (point and 

interval estimates) (b) testing of hypothesis ( using parametric / standard tests  and non-

parametric / distribution-free tests) and (c) drawing inferences  consisting of data processing, 

analysis, presentation (in table, chart or graph) & interpretation (is to expound the meaning) 

should lead to drawing inference. In other words, validation of hypotheses and realisation of 

objectives of research with respect to (a)  relationship between  variables  (b)  discovering a  fact  

(c )  establishing a general or universal law  are involved in inferential analysis.  
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The concepts parametric and non-parametric tests just mentioned recur quite often and need to be 

understood correctly.  Parametric / standard tests  require measurements equivalent to at least 

an interval scale and  assume certain properties of parent population like i) observations are from 

a normal population ii) large sample iii) population parameters  like mean, variance, etc. Non-

parametric / distribution-free tests do not 

depend on any assumptions about 

properties/ parameters of the parent 

population. Most non-parametric tests  

assume nominal or ordinal data. Non-

parametric tests require more observations 

than parametric tests to achieve the same 

size of Type I and Type II errors (as explained in the adjacent table for given Null hypothesis 

 H0). 

 

 

This unit being elementary introduction, only basic concepts are presented with few techniques 

for a beginner.  These basic concepts are also  useful in other units concerning experimental 

design, sampling, measurement  and  scaling techniques, testing of hypothesis as well as 

analysis, interpretation and drawing inferences. 

 

11.1.2   Quantitative and Qualitative Data: 

A quantitative or numerical data is an expression of a property or quality in numerical terms. In 

other words, it is data measured and expressed in quantity. It enables (i) precise measurement (ii) 

knowing trends or changes over time, and  (iii)  comparison of trends or individual units. On the 

other hand, qualitative (or categorical ) data involves quality or kind with subjectivity. When feel 

& flavour of the situation become important, researchers resort to qualitative data (some times 

called attributes).  More time & efforts are needed to collect & process qualitative data.  Such 

data are not amenable for statistical rules & manipulations. As said above, scaling techniques 

help converting some qualitative data into quantitative data. Usual data reduction, synthesis and 

plotting trends are required but differ substantially in case of qualitative data. Above all,  

extrapolation of finding is difficult  in case of qualitative data. It also calls for sensitive 

interpretation & creative  presentation.   For example, quotation from  interviews, open remarks 

in questionnaires, case histories bringing evidence, content analysis of verbatim material, etc. 

provide abundant qualitative data requiring sensitive use. 

        

Correct 

decision 

Type II error 

(error) 

H0 (false) 

Type I error 

(error) 

Correct 

decision 
H0 (true) 

Reject H0 Accept H0  

Decision Decision  
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Identifying & coding recurring answers to open ended questions in questionnaires help 

categorising key concepts & behaviour for limited quantitative processing.  Such counting and 

cross analysis  require pattern discerning skills.  Even unstructured depth interviews can be 

coded to summarise key concepts & present in the form of master charts. 

 

The process and analysis of qualitative data involves: 

(i)     Initial formalisation with issues arising ( i.e., build themes & issues) 

(ii)    Systematically describing the contents (compiling a list of key themes) 

(iii)   Indexing the data (noting  reflections for patterns, links, etc.) in descriptions, 

interpreting in relation to objectives and checking the interpretation 

(iv)   Charting the data themes 

(v)    Refining the charted material 

(vi)   Describing & discussing the emerging story 

 

Qualitative coding  is concerned with classifying data which are not originally created for 

research purpose and having very little order.  As such, very less of statistical processing and 

analysis are applicable to qualitative data.  We shall be discussing in this unit  application of 

statistical techniques to processing and analysis of  quantitative data. 

 

11.1.3    Basic Concepts  

11.1.3.1   Data types 

Data is the central thread of any research.  While formulating a research problem, choosing  type 

of research and designing research (i.e., preparing a blue print for research), researcher has to 

have a clear and unambiguous understanding of what kind of data he is intending to collect. 

Designing  a suitable measuring scale appropriate to data collection tools and later choice of 

statistical techniques for processing presuppose the knowledge of nature of data to be gathered 

by the researcher. 

        

You have already noticed that, data are of broadly two kinds, namely, qualitative and 

quantitative.  Qualitative data can also be transformed into quantitative data to a limited extent 

by choosing or designing measurement scale though their accuracy cannot be compared to 

quantitative data.  But it is often better to measure and analyse attributes with some degree of 

quantification than leaving completely as a qualitative and non-quantifiable. 
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Based on their mathematical properties, data are divided into four groups. An understanding  of 

properties of these four fundamental groups are essential for both study of scales of measurement 

and also for processing and analysis of data.  They are Nominal, Ordinal, Interval and Ratio.  

One can remember the four with the acronym NOIR.  They are ordered with their increasing 

accuracy, powerfulness of measurement, preciseness and wide application of statistical 

techniques. 

 

NOMINAL (meaning name and count) data are alphabetic or numerical in name only.  Even if 

the numbers are used they are only symbols used to label and number has no arithmetic 

significance.  For example, PC112 has no arithmetic significance.  There use is  restricted to 

keep track of people, objects and events.  For example, subject of specialisation of users like 

Physics (P), Chemistry ( C ), Mathematics ( M ), Biology (B ), etc can be represented by 

alphabets. They can also be named as 1,2,3 & 4 and yet they are nominal.  No statistical 

manipulation is possible with nominal data.  The order is of no consequence in this kind of data.  

As such nominal data and scale are least powerful in  measurement with no arithmetic origin, 

order or distance relationship.  Hence nominal data is of restricted or limited use.  Chi-square is 

the most common test used for nominal data and correlations are possible through contingency 

coefficients. 

 

ORDINAL  (meaning rank or order) data allows for setting up inequalities and nothing much.  

Hence ordinal scales place events in order.  As intervals of the ordinal scales are not equal 

adjacent ranks  need  not  be equal  in their differences.  Ordinal data has no absolute value ( only 

relative position in the inequality) and hence more precise comparisons are not possible.  For 

example, educational qualification of a population can be arranged as undergraduate (U), 

Graduate (G), Postgraduate (P) and Doctorate (D) with their respective alphabets or as 1, 2 3 and 

4 and they allow for setting inequalities like U < G < P < D but the differences between any two 

of them (say U and G or G and P) cannot be said to be same. Median is appropriate measure of 

central tendency and percentile or quartile is used for measuring dispersion of ordinal data. As 

ordinal data allows for setting up inequalities, rank order correlations can be worked out.  

However, only non-parametric ( or distribution-free)  tests are possible. Such  ranked  ordinal 

data is used  extensively in  qualitative research. 

 

INTERVAL(OR SCORE/ MARK)  data further allows for forming differences in addition to 

setting up inequalities.  Interval scale adjusts intervals in such a way that a rule can be 

established as a basis for making the units equal.  As no absolute zero or unique origin exists, the 
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scale fails to measure the complete absence of a trait or characteristic.   Measure for temperature 

is a good example for interval data (10o, 20o etc).  Interval scale is more powerful than ordinal 

scale due to equality of intervals.  Mean is appropriate measure of central tendency and standard 

deviation (SD) is most widely used measure of dispersion for interval data. Product moment 

correlations can be worked out with ‘t’ test & ‘F’ test for significance in case of interval data. 

 

RATIO data allows for forming quotients in addition to setting up inequalities and forming 

differences.  In other words, all mathematical operations (manipulations with real numbers) are 

possible on ratio data.  Geometric mean  (GM) and Harmon mean (HM) can also be used with 

ratio data.  The coefficient of variation can be worked out for this kind of data.  The ratio scale 

has an absolute or true zero and represents the actual amounts of variables.  It is the most precise 

scale and it allows for application of all statistical techniques. 

 

11.1.3.2Variables, Experiment and Hypothesis  

The concepts variable, experiment and hypothesis will be dealt in detail in experimental design 

and hypothesis testing parts of research methods.  However, it is necessary to know the 

terminology in this unit. 

 

VARIABLE is a  concept which can take on different quantitative values.  That means the 

absence of non-quantifiable attributes is important. 

DEPENDENT VARIABLE  depends upon or a consequence of other variable. 

INDEPENDENT VARIABLE is an antecedent to dependent variable. 

EXTRANEOUS VARIABLE: Independent variable not related to the purpose but may affect the 

dependent variable & its effect on dependent variable is called  ‘experimental error’. 

CONTROL (of experiment) is to minimise the effects of extraneous  independent variable. 

CONFOUNDED RELATIONSHIP is relationship between dependent & independent variable.  

Confounded relationship means that the experiment is not free from the influence of extraneous 

variable.    

RESEARCH HYPOTHESIS is a predictive statement relating independent variable to 

dependent variable . At least one dependent & one independent variable should be there for a 

hypothesis to exist. 

EXPERIMENTAL HYPOTHESIS TESTING involves manipulating independent variable in 

the experiment. 

NON-EXPERIMENTAL HYPOTHESIS TEST is where  independent variable is not 

manipulated in the experiment. 
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EXPERIMENTAL GROUP is a group exposed to some novel or special condition, stimuli or  

treatment. 

CONTROL GROUP  is group exposed to usual conditions. 

TREATMENTS (STIMULI) is the  different conditions under which experimental & control 

groups are subjected to. 

EXPERIMENT  is the process of examining the truth of a statement or hypothesis (absolute or 

comparative experiment). 

EXPERIMENTAL UNITS are pre-determined plots or blocks, where different treatments are 

applied 

11.1.3.3   Normal  Distribution 

One of the most fundamental concepts in the statistical analysis is normal distribution.  Hence 

you need to know basics of normal distribution. Normal distribution is a special continuous 

distribution of items in a series which is perfectly symmetrical.  If a curve is drawn form normal 

frequency distribution it will be bell-shaped symmetric curve (see figure). Great many 

techniques used in applied statistics are based on this distribution.  Many populations 

encountered in the course of research in many fields seems to have a normal distribution to a 

good degree of approximation.  In other words, in research nearly normal distributions are 

encountered quite frequently. The normal curve being a perfect symmetrical curve the mean, 

median and the mode of the distribution are one and the same ( X = M = Z).   The sampling 

distributions based on a parent normal distributions are manageable analytically. 

 

A researcher or experimenter after understanding what type or kind of data has been collected 

must know, at least approximately, the general form of the distribution function which his data 

follow.  If it follows normal distribution, he can straight away use many established statistical 

methods and techniques.  If the distribution is not normal, he must explore the possibilities of 

transforming his data so that the transformed observations follow a normal distribution. If a 

researcher does not know the form of his population distributionand the kind of distribution his 

data follows, then he must use other more general but usually less powerful methods of analysis 

called non-parametric methods. 

Definition: The random variable x is said to be normally distributed if density function is given 

by 

                               n (x)    =        1              e- (x -  )2 / 2 2                   

                                                   

                              Where          
  n (x) dx = 1    and -  < x <   
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                              (Since n (x) is given to be a density function , it implied that    n (x) dx = 1)   

 

When the function is plotted for several values of  (standard deviation) , a bell shaped curve as 

shown below can be seen. Changing µ (mean) merely shifts the curves to the right or left without 

changing their shapes.  The function given actually represents a two-parameter family of 

distributions, the parameters being µ and 2 (mean and variance). 

Figure:     

 

Self-check exercise :  

1.  Explain four types of data 

         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

 

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

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

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

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

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

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

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

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

 

11.2      Processing & Analysis of (Quantitative) Data  

Quantitative data (i.e., numbers representing counts, ordering or measurements) can be 

described, summarised (data reduction), aggregated, compared and manipulated arithmetically & 
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statistically.  As described earlier, types or levels of measurement (ie., nominal, ordinal, interval 

& ratio) determine the kind of statistical techniques to be used.  Further, use of computer is 

necessary in processing and analysis of data and it varies from  simple Excel (MS Office) to 

more extensive SSPS package. 

 

The following steps are often identified for processing and analysis of data :    

1.  Data reduction, aggregation or compression  (Reducing  large batches & data  sets  to 

numerical summaries, tabular & graphical form in order to enable to ask questions about 

observed patterns).  

2. Data presentation      

3. Graphical presentation 

4. Exploratory data analysis  

5. Looking for relationships & trends 

 

For the purpose of this unit, let us briefly see the processing and analysis of quantitative data in 

two parts, namely,  processing and analysis. 

 

11.2.1      Processing (Aggregation & Compression) of Data 

The processing of data involves editing, coding, classification, tabulation and graphical 

presentation. Let us see each one of them with examples. 

 

11.2.1.1   Editing 

Data collected in research require certain amount of editing for making it unambiguous and clear 

as well as for maintaining consistency and accuracy. Editing can be done either in the field while 

collecting data or centrally after bringing it to a place and they are respectively called  field 

editing and central editing. 

 

11.2.1.2     Coding 

Assigning data measured  and collected to a limited number of mutually exclusive but exhaustive 

categories or classes is coding. It is required as a basic step in processing.  

 

11.2.1.3 Classification 

To create such mutually exclusive but exhaustive classes, it is necessary to do classification of 

data by arranging data in groups or classes on the basis of common characteristics. This can be 

done by using  attributes ( statistics of attributes) for qualitative data and by using class intervals, 
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class limits, magnitude & frequencies for quantitative data (statistics of variables). The number 

of classes normally should be between 5 and 15.  The mathematical way to work out size of class 

is given  by the formula i = R / 1+3.3 log N , where i is size of class interval, R is Range, N is 

number of items to be grouped. 

The class limits are chosen in such a way that midpoint is close to average. 

Class intervals:  are the various intervals of the variable chosen for classifying data. The class 

intervals could be exclusive or inclusive (i.e., type of class intervals). The procedure to determine 

mid point of even and odd class-intervals are shown in the diagram below: 

A - Even class-interval & its mid point ;   B - Odd class-interval & its mid point 

 

Frequency of an observation:  The number of times a certain observation occur is the frequency 

of observation. Determination of frequency of each class is done by marking a vertical line in 

tally sheet for each observation and a diagonal across for the fifth score so that frequencies are 

easily consolidated by looking  at the  group of five as shown in the table 9.1 . 

Frequency table: A table which gives the class intervals and the frequencies associated  with 

them  in a summarized way. Tally (tabular) sheets or charts showing frequency distribution are 

given below: 

           11         12         13        14        16         17         18         19 
 

                 5 UNITS              5 UNITS 

 

 

 10             15      20 

LOWER       MID-POINT   UPPER 
 LIMIT          LIMIT 

 
 
 

                   11                   12                    13                14                    
 

                    2.5 UNITS             2.5 UNITS 
 

 

 10           12.5      20 

LOWER       MID-POINT   UPPER 
 LIMIT          LIMIT 

A 

B 

15 
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 Table 11.1 (Quantitative data) Frequency distribution of citations in technical 

reports 

No. of citations                                                   Tally   Frequency 

(No. of technical reports) 

0                                               2 

1                                                4 

2                                               5 

3                                                            4 

4                                                                           7 

5                                                   8 

  Total   30 

Table 11.2 (Qualitative data) Frequency distribution of qualification (educational 

level) of users 

 Qualification                                                   Tally   Frequency (No. of users) 

Undergraduates              6 

Graduates              9 

Postgraduates              7 

Doctorates              3 

  Total  25 
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Table 11.3 Frequency distribution of age of 66 users who used a branch public library 

during an hour (Grouped/ interval data of single variable) 

(Note that the raw data of age of individual users is already grouped here). 

Age in years (Groups/Classes)                                                  Tally   Frequency (No. of users) 

          < 11              11 

     11 – 20              14 

     21 – 30              16 

     31 - 40              12 

     41 - 50               6 

     51 - 60               3 

         > 60               4 

  Total   66 

 

Self-check exercise :  

2.  How do you determine size of a class and midpoints of even and odd class intervals. 

         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

 

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

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

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

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

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

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

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

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

 

11.2.1.4  Tabulation (Tabular Presentation) 

Summarising and displaying data in a concise / compact and logical order for further analysis is 

the purpose of tabulation.  It is a statistical representation summarising and comparing 

frequencies, determining bases for and computing percentages, etc. and presenting simple or 

complex table based on accepted general principles. It is important to remember while  

tabulating  responses to questionnaire that problems concerning the responses like ‘Don’t know’ 
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and not answered responses, computation of percentages, etc. have to be handled carefully.  

Some examples of frequency tables are given below to familiarize the task. 

 

Table 11.4:  No. of books acquired by a library over last six years 

Year                   No. of Books acquired 

(Qualitative)        (Quantitative)             

2000       772                      

2001       910                      

2002                  873                      

2003       747                      

2004       832                      

2005       891                      

                         Total     5025                     

 

Table 11.5: The daily visits of users to a library during a week are recorded and summarised 

Day                    Number of users 

(Qualitative)          (Quantitative) 

Monday     391 

Tuesday       247 

Wednesday                219 

Thursday     278 

Friday                 362 

Saturday       96 

                    Total         1593 

 

Table 11.6: The frequency distribution of number of authors per paper of 224 sample papers 

          No.  of Authors         No.  of papers 

                     1                              43 

                     2                              51 

                     3                              53 

                     4                              30 

                     5                              19 

                     6                              15 

                     7                                6 

                     8                                4 



 84 

                     9                                2 

                   10                                1 

                              Total             224 

 

 

 

Table 11.7: Total books (B),  journals (J) and  reports (R) issued out from a library counter in 

one hour are recorded as below: 

B B B J B        B 

B B J B B        B 

B B B B B        B 

B B B B B        J 

B R B B B        J 

 

A frequency table can be worked out for above data as shown below: 

 

Document      Tally         Frequency   Relative        Cumulative     Cumulative 

Type                                (Number)     frequency      frequency       relative frequency 

Books                               20                 0.8                  20                     0.8     

Journal                               4                 0.16                24                     0.96                                                                                        

Reports                              1                 0.04                25                     1.0                    

                                Total 25                 1.0              

 

Note: If the proportion of each type of document (category) are of interest rather than actual 

numbers, the same can be expressed in percentages or as proportions as shown below: 

Proportions of books, journals and reports issued from a library in one hour is 20:4:1   OR 

Type of document Proportion of each  

                                   type of document (%) 

Books                        80 

Journal                      16  

Reports                       4 

                       Total 100 

Table 11.8: Given below is a summarized table of the relevant records retrieved from a database 

in response to six queries 

Search  Total              Relevant         % of relevant  
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No.        Documents   Documents    records 

              Retrieved      Retrieved       Retrieved 

1   79             21                    26.6 

2   18             10                    55.6 

3   20             11                    55.0 

4 123             48                    39.0 

5            16               8                    50.0 

6 109             48                    44.0 

 Total   375               146 

Note:   Percentage of relevant records retrieved for each query gives better picture about which 

query is more efficient than observing just frequencies. 

                          

Table 11.9::  Frequency distribution of borrowed use of books of a library over four years 

No. Times borrowed No. of  Books Percentage Cumulative Percentage 

(Quantitative)               (Quantitative)                 

0 19887 57.12 57.12 

1 4477 12.56 69.68 

2 4047 11.93 81.61 

3 1328 3.81 85.42 

4 897 2.57 87.99 

5 726 2.02 90.1 

6 557 1.58 91.68 

7 447 1.28 92.96 

8 348 1 93.96 

9 286 0.92 94.78 

10 290 0.84 95.62 

>10 1524 4.38 100 

 

Table 11.10: The raw data of self-citations in a sample of 10 technical reports are given below: 

              5     0     1     4    0 

              3     8     2     3    0 

              4     2     1     0    7 

              3     1     2     6    0 

              2     2     5     7    2 

Frequency distribution of self-citations of  technical reports: 

No. of self-                 Frequency            Less than (or equal)       More than (or equal) 

citations                    (No. of reports)     cumulative frequency      cumulative frequency    

                                     No.    %                              %                                   %   

 0                                   5     20                               20                                100        
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 1                                   3     12                               32                              80  

 2                                   6     24                               56                                  68  

 3                                   3     12                               68                              44    

 4                                   2       8                               76       32 

 5                                   2       8                               84       24 

 6                                   1       4                               88       16 

 7                                   2       8                               96       12 

 8                                   1       4                             100         4 

                  TOTAL      25                                                         

 

 

Table 11.11:: (Qualitative Data) Responses in the form of True (T) or False (F) to a 

questionnaire (opinionnaire) is tabulated and given along with qualitative raw data  

True  17                                   T    T    T    F   F 

False    8                                   F    T    T    T   T 

No response   5                                   T    T    F    F   T 

Total  30                                   F    T    F    T   T 

                                                              T    T    T    T    F 

 

Grouped or interval data: So far, except Table 9.3 (which gives distribution of grouped/  interval 

data), you have seen data which is discrete and number of  cases/ items are limited . Many a 

times continuous data  (like height of people, which varies minutely from person to person, say 

5’ 1”, 5’ 2”, etc.) has to be collected in group or interval like between 5’ and 5’5”, for any 

meaningful analysis. In research, often, we assemble large quantity of discrete data which is 

required to be compressed and reduced for meaningful observation, analysis and inferences.  

Table 9.11   present 50 observations and if we create a frequency table of these discrete data it 

will have 22 line table as there are 22 different values ranging fro Rs.10/- to Rs.100/-.  Such 

large tables are undesirable as they  not only take more time but also the resulting frequency 

table is less appealing.  In such situation we transform discrete data into grouped or interval data 

by  creating manageable number of classes or groups.  Such data compression is  inevitable and 

worth despite some loss of accuracy (or data). 
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Frequency distribution of above discrete data 

Price in 

Rs. 

No. of   

books  

10 1       Mean    = Rs. 35.9 

12 1       Median = Rs. 33.5 

13 1       Mode    = Rs. 30 

14 1  

15 1  

16 1  

18 1  

20 2  

25 5  

27 1  

30 9  

32 1  

35 6  

40 6  

43 1  

45 1  

50 2  

60 4  

65 1  

70 1  

80 1  

100 1  

 

From the above raw data, a frequency table with class intervals can be worked out easily given 

below.  

 

Frequency distribution of grouped or interval data of price (in Rs.) of popular science books in 

Kannada (Table 10.12) : 

Price (in Rs.) 

(class)  

Frequency (f) (No. 

of books) 

Table 11.12 : (Grouped or interval data) Raw data of prices (in Rs.) of a set of 50 popular 

science books in Kannada 

30 80 100 12 40 

50 60 40 30 45 

40 30 70 43 40 

25 50 10 30 35 

18 35 60 35 25 

27 25 25 30 30 

35 35 14 32 35 

25 30 40 15 30 

20 16 13 30 60 

20 65 60 40 10 
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1  -- 10 2 

11 -- 20 8 

21 -- 30 15 

31 -- 40 13 

41 -- 50 4 

51 -- 60 4 

61 -- 70 2 

71 -- 80 1 

81 -- 90 0 

91 -- 100 1 

  

Total 50 
 

 

Self-check exercise :  

3.  Work out a frequency table with less than cumulative and more than cumulative frequencies 

for the raw data of number of words per line in a book  given below :   

                            12   10   12    09   11  10  13  13   

                            07   11   10   10    09  10  12  11  

                            01   10   13   10   15   13  11  12 

                            08   13   11   10   08   12  13  11 

                            09   11   14   12   07   12  11  10 

.         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

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

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

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

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

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

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

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

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

 

11.2.1.5      Graphical / Diagrammatic Presentation 

In this section, instead of explaining how to prepare and how they look like actual sample charts 

are constructed and presented using data from previously presented tables. 

11.2.1.5 .1   Column Chart  
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Simple column chart for data in Table 9,2 : 

Qualification of users

6

9

7

3

0

1

2

3

4

5

6

7

8

9

10

Undergraduates Graduates Postgraduates Doctorates

N
o

. 
o

f 
u

s
re

s

 

Note: More than one series of data can also be plotted to show pairs of columns in the same  

diagram to enable comparison. 
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11.2.1.5.2      Bar Chart  

Bar chart for data from Table 9.9:  Frequency 
distribution of  borrowed use of books of a 
library over four years 
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Bar chart for data in Table 9.1 : Frequency 

distribution of citations in technical reports
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11.2.1.5.3     Histogram 

Histogram for data in Table9.6 : No. of authors 

per paper
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Note;  1.  Frequency is represented as area in the histogram 

            2.  In case of grouped or interval data, frequency is represented by area only when equal 

class intervals are used. 

 

11.2.1.5.4        Simple Line Graph/ Frequency Graph 
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Line graph for data in Table 9.6 : No. of authors per paper
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Note: 1. If only dots are shown without joining line in the graph it is called dot graph. 

           2. A “Frequency Polygon” will have more than one series of data plotted and hence will 

have more than one line graph in the same diagram to enable comparison. Chart below is 

an example of how reduction in number of journals subscribed and number of reports 

added over the years by a library can be compared while depicting the individual trend of 

journals subscribed and reports added.  
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11.2.1.5.5       Cumulative Frequency Graph  

Line graph of less than or equal cumulative frequency 

of self-citations in technical reports (Table9.12)
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Line graph for more than or equal cumulative 

frequency of self-citations in reports (Table 9.12)
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11.2.1.5.6       Pie Diagram/ Chart 

Pie Diagram / Chart for Example 9.7: No. of 

books, journals and reports issued per hour

Journals

16%

Books

80%

Reports

4%

Books Journals Reports
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Note:  The other slightly varied types of graphs and charts like component bar chart, 100% 

component bar charts, grouped column chart,  comparative 100% columnar chart, charts 

with figures and symbols, semi-logarithmic graph, surface graph, 100% surface graph, 

etc may be observed in books, magazines and newspapers.  

 

Self-check exercise :  

4. Prepare a less than or equal cumulative line graph for frequency table developed for Exercise 

3  (use Excel of MS Office software).   

         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

 

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

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

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

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

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

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

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

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

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

 

11.2.2   Analysis of Data 

The next  part of processing and analysis of data involves exploring analysis, computation of 

certain indices or measures, searching for patterns of relationships, trends, estimating values of 

unknown parameters & testing of hypothesis for inferences, etc.  Analysis of data itself can be 

grouped into two: 

(i)  Descriptive analysis which largely deals with  the study of distributions of one variable 

(univariate).  Distributions of two variables are called bivariate and those with more than two 

variables are called multivariate. 

(ii)  Inferential or statistical analysis is mainly concerned  with  bivariate analysis, correlational 

and casual analyses and multivariate analysis. 

 

Correlation & causal analyses:  An analysis of joint variation of  two or more variables is 

correlation analysis.  Studying how one  or more variables affect another variable is causal 

analysis.  
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Regression analysis deals with explaining functional relation existing between two or more 

variables. 

 

As this unit is concerned with basics of statistical processing and analysis, only  selected 

univariate measures are presented. However a selected list of bivariate and multivariate measures 

are listed at the end. 

 

Univariate Measures: As explained above, univariate analysis is concerned with single variable 

and we shall see important univariate measures like central tendency, dispersion measures and 

measure of  asymetry. 

 

11.2.2.1     Central Tendency  Measures  (or Measures of Location)        

11.2.1.1.1. MEAN 

By dividing the total of items by total number of items we get mean. It tells the point about 

which items have a tendency to cluster.  It is the most representative figure for the entire mass of 

data. It is also called statistical / arithmetic average and it is unduly affected by extreme items.  It 

is the measure of central tendency most used for numerical variables. 

 

Example (Discrete data): 

                             4    6    7    8    9    10    11    11    11    12    13 

                   M = 4+6+7+8+9+10+11+11+11+12+13 / 11 = 102/11 = 9.27 

 

 Note :1. Often  fractional figures of mean look meaningless in real life situation ( like 2.5 

persons) but the same indicate the central tendency more accurately.   

           2. In order to reduce the  tedious computation involved in calculating mean for large 

values of large number of items using every datum, wherever appropriate weighted mean 

and standardized mean can be used.  

           3. Choosing an appropriate measure of location (cental tendency) depends on the nature of 

distribution of data like unimodal  or bimodal, skewness,  etc. 

 

For grouped or interval data: 

¯X =   fi  xi  / n          where  n =   fi  

     =  f1X1 + f2 X2 + ….+ fn Xn  /    f1 + f2 +  ….+ fn  
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Formula for Weighted Mean: 

 ¯X w  =   Wx Xi  /   Wi 

 

Formula for Mean Of  Combined Sample: 

                   ¯X  =  n¯X + m¯Y  /  n + m 

                              

Formula for Moving Average (Shortcut or Assumed Average Method): 

                            ¯X = fi (Xi – A)  / n     :  where  n =   fi 

NOTE: Step deviation method takes  common factor out to enable simple working and  

            uses the formula   ¯X = g + [ f d / n]  (i) 

 

Calculation of the mean (¯X ) from a frequency distribution  of grouped or interval data of 

price (in Rs.) of popular science books in Kannada (Table 9.12) using Step deviation method is 

shown below: 

Price (in Rs.) 

(class)  

Frequency 

(f) (No. of 

books) 

Cumulative less 

than or equal 

frequency (cf) 

Distance of class from 

the assumed average 

class (d) fd d2 fd2 

1  -- 10 2 2 -4 -8 16 32 

11 -- 20 8 10 -3 -24 9 72 

21 -- 30 15 25 -2 -30 4 60 

31 -- 40 13 38 -1 -13 1 13 

41 -- 50 4 42 0 0 0 0 

51 -- 60 4 46 1 4 1 0 

61 -- 70 2 48 2 8 4 8 

71 -- 80 1 49 3 3 9 9 

81 -- 90 0 50 4 4 16 0 

Total                    50                                              -56          194 

 

g = 46 

ƒd  =  - 56 

n  =  50 

i  =  10 

¯X = g + [ f d / n]  (i)  =  46 + [ -56 /  50]  (10)  = 34.6 

Note:  Compare answer with mean calculated as discrete data in Table 9.12 

11.2.2.1.2  MEDIANThe median in the layman language is divider like the ‘divider’ on the road 

that divides the road into two halves.  The median of a set of observations is a value that divides 

the set of observations into two halves so that one half of observations are less than or equal  to 

the median value and the other half are greater than or equal to the median value.  In other 
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words, Median is middle item of a series when arranged in ascending or descending order of 

magnitude.  Thus, in order to find median, observations have to be arranged in order. 

                                   M = Value of  [N+1] / 2 th   item Example (Discrete data) : 

Data  :                                           11     7     13     4       11    9     6      11    10      12      8 

Ascending order  :                        4     6       7     8        9   10    11      11    11     12     13 

Serially numbered  frequencies : 1    2       3      4        5    6      7        8      9      10     11 

 

                                 M = Value of  [N+1] / 2  th item   = [11 + 1] / 2  = 6th item i.e.,  10                 

 

Note : 1.  For discrete data, mean and  median do not change if all the measurements are 

multiplied by the  same positive number and the result divided later by the same constant. 

           2.  As a positional average, median does not involve values of all items and it is more 

useful in qualitative phenomenon.  

 

For frequency distribution of grouped or interval data              

M  =  L +  W/F  (i) 

Where,   W  =  [n/2] – Cf  (No. of observations to be added to the cumulative total in the previous 

class in order to reach the middle observation in the array)                           

               L   =   Lower limit of the median class (the array in which middle observation lies) 

               Cf  =  Cumulative frequency of the class preceding the median class    

               i     =  Width of the class interval of the median class (the class in which the middle 

observation of the array lies) 

               F  =    Frequency distribution of the median class 

 

Calculation of the median (M ) from a frequency distribution  of grouped or interval data of 

price (in Rs.) of popular science books in Kannada (Table 9.12) is shown below: 

Price (in Rs.) 

(class)  

Frequency (f) 

(No. of books) 

Cumulative less than or equal 

frequency  

1  -- 10 2 2 

11 -- 20 8 10 

21 -- 30 15 25 

31 -- 40 13 38 

41 -- 50 3 41 

51 -- 60 3 44 

61 -- 70 2 46 

71 -- 80 1 47 

81 -- 90 0 47 

91 -- 100 1 48 

    > 100 2 50 

Total 50  
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L = 21 

Cf = 10 

I  =  10 

F = 15  

W  =  [n/2] – Cf  =  [50/2] – 10 = 15 

M  =  L +  W/F  (i) = 21 + 15/15 (10) =  31 

Note:  Compare answer with median calculated as discrete data in Table 9.12 

11.2.2.1.3  MODE 

Mode is the most commonly or frequently occurring  value in a series.  In other words, the mode 

of a categorical or a discrete numerical variable is that value of the variable which occurs 

maximum number of times (i.e., with the greatest frequency).  The mode or modal category in 

Table 9.2 is Graduates with greatest frequency of 9. The mode does not necessarily describe the 

‘most’ ( for example, more than 50 %) of the cases. Like median, mode is also a positional 

average and is not affected by values of extreme items. Hence mode is useful in eliminating the 

effect of extreme variations and to study popular (highest occurring) case. The mode is usually a 

good indicator of the centre of the data  only if there is one dominating frequency. However, it 

does not give relative importance and not amenable for algebraic treatment (like median). 

Note:  1. Median and mode could also be used in qualitative data. 

           2. Median lies between mean & mode.  

           3.  For normal distribution,  mean, median and  mode are equal (one and the same). 

 

Example (Discrete data) :    4  6  7  8  9  10 11  11  11  12  13 

                                                                              ^ 

As it occurs thrice, 11 is the mode of this discrete data. 

 

For frequency distribution of grouped or interval data 

For frequency distribution with grouped (or interval) quantitative data , the model class is the 

class interval with the highest frequency. This is more useful when we measure a continuous 

variable which results in every observed value having different  frequency.  Modal class in Table 

9.3 is age group 21-30. Please note that since the notion of the location or central tendency 

requires order mode is not meaningful  for nominal data. 

                                                                                                       

                                                       2                                          f2 

                                   Z  =  L +   --------     (i)       OR     L  +   ---------    (i)  

                                                    2 + 1                                   f2 + f1                                                                                        
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Where,   L     =   Lower limit of the modal class 

1   =   Difference in frequency between the modal  class and the preceding class 

2   =   Difference in frequency between the modal  class and the succeeding class 

i      =   Width of the class interval of the modal class 

f1    =   Frequency of the class preceding the modal class 

f2    =   Frequency of the class succeeding the modal class 

Calculation of the mode (Z ) from a frequency distribution  of grouped or interval data of price 

(in Rs.) of popular science books in Kannada (Table 9.12) is shown below: 

 

Price (in Rs.) 

(class)  

Frequency (f) 

(No. of books) 

Cumulative less than or equal 

frequency (cf) 

1  -- 10 2 2 

11 -- 20 8 10 

21 -- 30 15 25 

31 -- 40 13 38 

41 -- 50 4 42 

51 -- 60 4 46 

61 -- 70 2 48 

71 -- 80 1 49 

81 -- 90 0 50 

Total                    50                                             

 

L = 41 

i = 10 

f1 = 13 

f2 = 4 

                          

Z    =  L +  [f1 / f1 + f2]  (i)     OR    L + [2 / 1 + 2]  (i)              

Z    =  41 + [13 / 13 + 4] (10) =  48.65  

The value 48.65 lies in the class  41-50 and hence the modal class is 41-50 in the grouped data. 

Note:  Compare answer with mode calculated as discrete data in Table 9.12 

11.2.2.2     Dispersion Measures 

Dispersion is the scatter of the values of items in the series around the true value of average. 

Some of the important measures of dispersion are range, mean deviation, standard deviation and 

quartiles. 

 

 

11.2.2.2.1    Range 
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Range is the difference between the values of the extreme items of a series, i.e., difference 

between the smallest and largest observations. Range gives an idea of the variability very quickly 

. It is simplest and most crude measure of dispersion. It is greatly affected by the two extreme 

values and fluctuations of sampling.  The range may increase with the size of the set of 

observations though it can decrease, while ideally a measure of variability should be roughly 

independent of the number of measurements. 

 

Example:   4   6   7   8    9   10   11   11   11   12  13     

                  Range = 13 - 4 = 9 

 

11.2.2.2.Mean Deviation (MD) 

Median is the average of difference of the values of items from some average of the series.  In 

other words, the average of the absolute value of the deviation (i.e., numerical value without 

regard to sign) from the mean is mean deviation. 

                         | xi – x  |  

     x   =        ---------------                  

                               n 

 

For grouped or interval data  

                                             fi |  xi – x  |  

                         x     =       -----------------  

                                                     n  

 

Note: Instead of mean (X), median (M) or mode (Z) can also be used for calculation of standard 

deviation. 

 

Example :    4   6   7   8    9   10   11   11   11   12  13     

                                            14 – 9.271 + 16-9.271+………+113 – 9.271            24.73 

                                   x  =  -----------------------------------------------------       =      ---------  =  

2.25 

                                                               11                                                             11 

Coefficient of mean deviation is the mean deviation divided by the average. It is a  relative 

measure of dispersion and is comparable to similar measure of other series of data.  Mean 

deviation and its coefficient are used to judge the variability and they are better measure than 

range. 

Coefficient of MD  =   x   / X    
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Example:         4   6   7   8    9   10   11   11   11   12  13     

Coefficient of MD  =   x   / X   =  2.25 / 9.27 = 0.24 

 

11.2.2.2.3   Standard Deviation (SD) 

Standard Deviation is the square root of the average of squares of deviations (based on mean). It 

is very satisfactory and widely used measure of dispersion amenable for mathematical 

manipulation. The merits of this measure ire that it does not ignore the algebraic signs and it is 

less affected by fluctuations of sampling.  It can be considered  as a kind of average ( the ‘root 

mean square’ ) of the absolute  deviations of observations from the mean. 

                      =     [ (x i  – x)
 2 / n ]          

 

Example:    4 6 7 8 9 10 11 12 13  

 

                       =    [(4-9.27)2 + (6-9.27)2  +……+ (13 –9.27)2 / 11]   =  2.64 

 

Coefficient of  S D  is S D  divided by mean. Coefficient of SD is a relative measure and is often 

used for comparing with similar measure of other series. 

 

Example:      4 6 7 8 9 10 11 12 13 

                                   i.e., 2.64 / 9.27  = 0.28 

 

Variance  is square of S D.  Alternatively, variance is the average of the squared deviations.  

  

i.e.,     VAR   =   (xi – x)
2 

 / n      

 

Example:      4 6 7 8 9 10 11 12 13 

 

     i.e.,  (2.64)2  = 6.97 

 

Coefficient of Variation is coefficient of S D multiplied by 100    

Example:      4 6 7 8 9 10 11 12 13 

                     i.e., 0.28 x 100 = 28 

 

For frequency of grouped or interval data    

                      =     [ fi (x i  – x)
2 /  f i  ]            

Indirect method using assumed average uses the formula  

                       =      =   { [(ƒd
2 / n)  -  ( ƒd )

2) / n
2
] } (i)  



 101 

                              Where,    d  =  Distance of class from the assumed average class    

                                             n  =   fi  

 

Calculation of the SD () from a frequency distribution  of grouped or interval data of price (in 

Rs.) of popular science books in Kannada (Table 9.12) using assumed average method is 

shown below:  

Price (in Rs.) 

(class)  

Frequency 

(f) (No. of 

books) 

Cumulative less 

than or equal 

frequency (cf) 

Distance of class from 

the assumed average 

class (d) fd d2 fd2 

1  -- 10 2 2 -4 -8 16 32 

11 -- 20 8 10 -3 -24 9 72 

21 -- 30 15 25 -2 -30 4 60 

31 -- 40 13 38 -1 -13 1 13 

41 -- 50 4 42 0 0 0 0 

51 -- 60 4 46 1 4 1 0 

61 -- 70 2 48 2 8 4 8 

71 -- 80 1 49 3 3 9 9 

81 -- 90 0 50 4 4 16 0 

Total                    50                                              -56          194 

 

n = 50         ƒd =  - 56         ƒd
2 
= 194     i = 10 

   =   { [(ƒd
2 / n)  -  ( ƒd )

2) / n
2
] } (i)  =   { [(194

 / 50)  -  (-56)2) / 502
] } (10) 

                                                                 =   { [(3.88)  -  (1.2544)] } (10)   

                                                                 =   { 2.6256 } (10)    

                                                                 =   {1.6204} (10)  =  16.204  

 

11.2.2.2.4  QuartilesQuartile  measures dispersion when median is used as average. It is  useful, 

as a measure of dispersion, to study special collections of data like salaries of employees. Lower 

quartile is the value in the array below which there are one quarter of the observations. Upper 

quartile is the value in the array below which there are three quarters of the observations.  

Interquartile range  is the difference between the quartiles. Unlike range, interquartile range is 

not sensitive to the size and not affected by extreme values.  Since quartiles are, in strict sense, 

measures of location, interquartile range can be called a positional measure of variability.  While 

range is overly sensitive to the number of observations, the interquartile range can either 

decrease or increase when further  observations are added to the sample. 

 

Example:         4  6  7  8  9  10  11  11  12  13  

  Lower quartile       7 

  Upper quartile     11 
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  Interquartile range  11 – 7 = 4 

Note:  The quartiles &  the median divide the array into four equal parts. Deciles divide the array 

into ten equal groups and Percentiles divide the array into one hundred equal groups. 

 

Self-check exercise :  

5.  Workout measures of central tendency and variance 

           7, 19, 8, 15, 9, 16, 12, 14, 9, 10, 8 

         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

 

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

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

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

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

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

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

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

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

 

11.2.2.3  Measure of Asymmetry  (Skewness) 

 

Normal Curve and Skewness 

We have already learnt about 

normal distribution and it is a 

distribution of items in a series 

which is perfectly symmetrical. 

The curve drawn from normal 

distribution data  is bell shaped and 

shows no asymmetry (i.e., 

skewness)  as X = M = Z  in  a 

normal curve. Asymmetrical 

distribution which has skewness 

to the right (i.e., curve distorted 

on the right) is positive skewness 
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(Z >  M > X ) and the curve distorted to the left  is negative skewness (Z <  M< X) (see figure).                                             

 

Skewness is the  difference between the mean and mode or median (i.e., X – Z    or    X – M). 

Skewness shows the manner in which the items are clustered around the average. It is useful in 

the study of formation of series and gives idea about the shape of the curve.  

 

Coefficient of Skewness about the mode   =         Mean  -  Mode  

                                                                            Standard deviation   

                                                            i.e.,    (J)   =   X – Z  /                        

Coefficient of Skewness about the median =        3 X  (Mean  -  Median) 

                                                                              Standard deviation   

                                                             i.e.,    (J)  =   3 ( X – M ) /     

                 

Kurtosis  is a measure of flat-topped ness of a curve, (i.e, humpedness). It indicates the nature of 

distribution of items in the middle of a series.  

Mesokurtic is one having Kurtic in the center (i.e., normal curve).  

Leptokurtic is more peaked than the normal curve. 

Platykurtic is more flat than the normal curve.  

 

Example:  4   6   7   8   9   10   11   11   11   12   13 

Skewness =  9.27 - 11  =   - 1.73  (using mode) 

                 or  9.27 - 10 =   - 0.73   (using median) 

Coefficient of Skewness about mode, j = -1.73/2.64 = -0.66  

Coefficient of Skewness about median, j =  (9-0.73) X 3 / 2.64 = - 0.83 

Hence negatively skewed. 

 

Self-check exercise :  

6.  Check the following for positive skewness; 

                        7, 8, 8, 9, 9, 10, 12, 14, 15, 16, 18 

         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

 

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

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

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

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

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

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

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

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

 

 

 

 

Relationship between  Measures 

of Variability (M D, S D and 

Semi-interquartile Range) 

 

 

11.3   Keywords 

Absolute value: A number or 

computation where the sign is ignored, that is, seen to be positive.  

Canonical analysis  deals with simultaneously predicting a set of dependent variables (both 

measurable & non measurable). 

Cell:  One section of a percentage table.  

Central tendency: Statistics that identify a category of a variable, either real or 

hypothetical, around which a distribution clusters, hangs together, or centers.  

Coding: Relabeling raw data in some manner. (The process of changing observations 

into usable data).  

Contingency table analysis: Synonym for percentage table analysis.  

Cross-sectional survey: Survey in which units are measured at one point in time.  

Cross-tabs: Synonym for percentage table analysis.  

Cumulative frequency distribution: A frequency distribution where the frequencies of each 

category are successively added to the sum of the frequencies preceding that category. 

Cumulative survey: Surveys where data are collected at different points in time but all 

the data are put together in one group.  

Cutting points: The values that border particular categories of a variable and determine 

how many categories of a variable there are going to be.  
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Deviation: How far one score is from another.  

Dispersion: Statistics that give an estimate of how spread out, scattered, or dispersed 

the scores of a distribution are.  

Frequency polygon: A line graph representing a simple frequency distribution.  

Geometric Mean is nth Root of the product of the values of n items.    

GM = n  xi    X   n  x1 x2 ….xn  

Example:       4  6  9           

                     GM =    3  4 x 6 x 9  =  6 

NOTE : 1. Logarithm is used to simplify;  2. GM is used in the preparation of indexes (i.e., 

determining average percent of change) and dealing with ratios. 

Grouped data: Data are recorded in such a way that the categories of the variable 

include more than one distinct type of observation, or score, or value.  

Harmonic Mean  is reciprocal of the average of  reciprocals of the values of items in series. 

                           n                              fi  

HM  =    --------------------------    =    -------    

             1/x1 + 2/x2 + ..…fi/ xn            fi/xi                                                                               

Example:     4  5 10  

                    3   

HM =  -------------------     =   60/1 = 5.45          

          1/4 +1/5 + 1/10          

Harmonic Mean  has limited application as it gives largest weight to the smallest item and 

smallest weight to the largest item. It is used in cases where time and rate are involved (ex: time 

and motion study) 

Histogram: A type of graph using bars to represent a simple frequency distribution.  

Kurtosis: How pointed the peaks are in a frequency polygon. 

Longitudinal panel survey: Survey in which the same units are measured at different 

points in time on the same variables.  

Mean: Provides a score that each case would have if the variable were distributed 

equally among all observations. The arithmetic average.  

Mean deviation: A deviation score which tells how far away from the mean each 

observation would be if all the observations were the same distance away from the 

mean. (The average distance of each score from the mean.)  

Median: A score that separates all of the observations (frequencies) into two equal-

sized groups.  
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Midpoint: The center of a category obtained by subtracting the lower limit of a category 

from the upper limit, dividing by 2, and adding that figure to the lower limit.  

Mode: Score (value or category) of the variable which is observed most frequently.  

Multivariate analysis is concerned with simultaneously analysing more than two variables. 

Multiple regression analysis is predicting dependent variable based on its  covariance with all 

concerned independent variables. 

Multiple Discriminate Analysis is predicting an entity’s possibility of belonging to a particular 

group based on several predictors. 

Multi-ANOVA is  extension of two-way ANOVA (Analysis of Variance) and determines ratio of 

among group variance to within group variance. 

Ogive: A line graph representing a cumulative distribution. 

Parameter :   A characteristic of a population 

 

Percentage distributions: Distributions where frequencies have been converted into 

percentages.  

Percentage table analysis: Using percentages to determine mutual patterned change (a 

relationship) between two or more variables.  

Range: The difference between extreme scores calculated by subtracting the lower 

limit of the lowest score from the upper limit of the highest score.  

Raw data: Types of observations as originally recorded. (There is no such thing as 

cooked data.)  

Scan (scanning): Moving the eyes from left to right in order to "see" change.  

Simple frequency distribution: A two-column table in which the categories of the 

variable are placed in the left-hand column and the sum of the tallies (frequency) is 

placed in the right-hand column.  

Skewed distribution: A distribution where more scores occur at one end than the other.  

Standard deviation (SD): A measure of dispersion, based on deviations from the mean, 

calculated by taking the square root of the average squared deviations of each score 

from  the mean. 

Statistic:  A characteristic of a sample (estimation of a parameter  from  a  statistic is the prime 

objective of sampling analysis) 

Strength of a relationship: Combination of the extent and precision of relationships used 

in percentage table analysis and computed by determining percentage differences 

from column to column.  

Tabular analysis:  Synonym for percentage table analysis.  
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Tally: Counting how many cases one observes in each category of variable.  

Univariate analysis: The description and/or summarization of the scores (categories, 

observations) of one variable. 

 

11.4    Answers to self-check exercises 

1.  Explain four types of data 

Based on their mathematical properties, data are divided into four groups. They are Nominal, 

Ordinal, Interval and Ratio.  They are ordered with their increasing accuracy, powerfulness of 

measurement, preciseness and wide application of statistical techniques. 

 

NOMINAL data are alphabetic or numerical in name only.  Even if the numbers are used they 

are only symbols used to label and number has no arithmetic significance.  For example, PC112 

has no arithmetic significance.  There use is  restricted to keep track of people, objects and 

events.  For example, subject of specialisation of users like Physics (P), Chemistry ( C ), 

Mathematics ( M ), Biology (B ), etc can be represented by alphabets. They can also be named as 

1,2,3 & 4 and yet they are nominal.  No statistical manipulation is possible with nominal data.  

The order is of no consequence in this kind of data.  As such nominal data and scale are least 

powerful in  measurement with no arithmetic origin, order or distance relationship.  Hence 

nominal data is of restricted or limited use.  Chi-square is the most common test used for 

nominal data and correlations are possible through contingency coefficients. 

 

ORDINAL  data allows for setting up inequalities and nothing much.  Hence ordinal scales 

place events in order.  As intervals of the ordinal scales are not equal adjacent ranks  need  not  

be equal  in their differences.  Ordinal data has no absolute value ( only relative position in the 

inequality) and hence more precise comparisons are not possible.  For example, educational 

qualification of a population can be arranged as undergraduate (U), Graduate (G), Postgraduate 

(P) and Doctorate (D) with their respective alphabets or as 1, 2 3 and 4 and they allow for setting 

inequalities like U < G < P < D but the differences between any two of them (say U and G or G 

and P) cannot be said to be same. Median is appropriate measure of central tendency and 

percentile or quartile is used for measuring dispersion of ordinal data. As ordinal data allows for 

setting up inequalities, rank order correlations can be worked out.  However, only non-

parametric ( or distribution-free)  tests are possible. Such  ranked  ordinal data is used  

extensively in  qualitative research. 
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INTERVAL data further allows for forming differences in addition to setting up inequalities.  

Interval scale adjusts intervals in such a way that a rule can be established as a basis for making 

the units equal.  As no absolute zero or unique origin exists, the scale fails to measure the 

complete absence of a trait or characteristic.   Measure for temperature is a good example for 

interval data (10o, 20o etc).  Interval scale is more powerful than ordinal scale due to equality of 

intervals.  Mean is appropriate measure of central tendency and standard deviation (SD) is most 

widely used measure of dispersion for interval data. Product moment correlations can be worked 

out with ‘t’ test & ‘F’ test for significance in case of interval data. 

 

RATIO data allows for forming quotients in addition to setting up inequalities and forming 

differences.  In other words, all mathematical operations (manipulations with real numbers) are 

possible on ratio data.  Geometric mean  (GM) and Harmon mean (HM) can also be used with 

ratio data.  The coefficient of variation can be worked out for this kind of data.  The ratio scale 

has an absolute or true zero and represents the actual amounts of variables.  It is the most precise 

scale and it allows for application of all statistical techniques. 

 

2.  How do you determine size of a class and midpoints of even and odd class intervals. 

The mathematical way to work out size of class is given  by the formula i = R / 1+3.3 log N , 

where i is size of class interval, R is Range, N is number of items to be grouped. The class limits 

are chosen in such a way that midpoint is close to average. 

Class intervals are the various intervals of the variable chosen for classifying data. The class 

intervals could be exclusive or inclusive (i.e., type of class intervals). The procedure to determine 

mid point of even and odd class-intervals are shown in the diagram below: 

A - Even class-interval & its mid point ;   B - Odd class-interval & its mid point 

 

           11         12         13        14        16         17         18         19 
 

                 5 UNITS              5 UNITS 

 

 

 10             15      20 

LOWER       MID-POINT   UPPER 
 LIMIT          LIMIT 

 
 
 

                   11                   12                    13                14                    
 

                    2.5 UNITS             2.5 UNITS 
 

 

 10           12.5      20 

LOWER       MID-POINT   UPPER 
 LIMIT          LIMIT 

A 

B 

15 
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3.  Work out a frequency table with less than cumulative and more than cumulative frequencies 

for the raw data of number of words per line in a book  given below :   

                            12   10   12    09   11  10  13  13   

                            07   11   10   10    09  10  12  11  

                            01   10   13   10   15   13  11  12 

                            08   13   11   10   08   12  13  11 

                            09   11   14   12   07   12  11  10 

Frequency distribution of number of words per line in a book : 

No. of Words            Frequency            Less than (or equal)       More than (or equal) 

per line                     (No. of Words)     cumulative frequency      cumulative frequency    

                                     No.    %                              %                                   %   

 05                                 1     2.5                               2.5                               100        

 07                                 2       5.0                             7.5                               97.5  

 08                                 2       5.0                           12.5                                  92.5  

 09                                 3       7.5                           20.0                                87.5    

 10                                 9     22.5                           42.5         80.0 

 11                                 8     20.0                           62.5         57.5 

 12                                 7     17.5                           80.0                      37.5 

 13                                 6     15.0                           95.0                    20.0  

 14                                 1       2.5                           97.5             5.0 

 15                                 1       2.5                          100                                     2.5 

                  TOTAL      40                                                         

 

4. Prepare a less than or equal cumulative line graph for frequency table developed for Exercise 

3  (use Excel of MS Office software).   
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Frequency Distribution of No. of  Words per Line 

of a Book (Exercise 3)
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5.  Workout measures of central tendency and variance 

           7, 19, 8, 15, 9, 16, 12, 14, 9, 10, 8 

(Discrete data):   7  19  8  15  9  16  12  14  9  10  8 

   Mean,    M = 7 + 19 +  8 +  15 +  9 + 16 +  12 +  14 +  9 +  10 +  8 / 11 = 126/11 = 11.45 

    

   Median,  

Data  :                                               7  19  8  15  9  16  12  14  9  10  8 

Ascending order  :                          7    8   8    9    9   10   12   14   15   16   18   

Serially numbered  frequencies :  1    2   3    4    5     6     7     8     9   10   11 

 

                        M = Value of  [N+1] / 2  th item   = [11 + 1] / 2  = 6th item i.e.,  10                 

 

   Mode,   

  Ascending order  :     7    8   8    9    9   10   12   14   15   16   18   

                                                    ^ 

As both 8 and 9 occur twice, the distribution is bi-modal and it has two modes. 

 

Range, 

                      7    8   8    9    9   10   12   14   15   16   18   

                  Range = 18 - 7 = 11 

 

Mean Deviation, 
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                   7– 11.45 + 8 -11.45 + 8 -11.45 +9 -11.45 + ...18 –11.45       34.45   

     x  =     -------------------------------------------------------------------------   =   ---------  =  3.13 

                                                    11                                                             11 

 

Coefficient of MD  =   x   / X   =  3.13 / 11.45 = 0.27 

 

       Standard Deviation,     =     [ (x i  – x)
 2 / n ]          

 

    =    [(7– 11.45)2 + (8 -11.45)2  +……+ (18 –11.45)2 / 11]   =  139.275/11 =  11.8/ 11 = 

1.07 

 

Coefficient of  S D ,     X¯  = 1.07/ 11.45 = 0.0934 

 

Variance,   i.e.,     VAR   =   (xi – x)
2 
 / n      

 

                                    i.e.,  (1.07)2  = 1.1449 

 

Coefficient of Variation,   i.e., 1.1449 x 100 = 114.49 

 

Quartile of data :   7    8   8    9    9   10   12   14   15   16   18         

        Lower quartile       8 

        Upper quartile     16 

       Interquartile range     16 – 8 = 8 

 

6.  Check the following for positive skewness; 

                         7    8   8    9    9   10   12   14   15   16   18         

Example:  4   6   7   8   9   10   11   11   11   12   13 

Skewness =  11.45 –  8  =  3.45 and 11.45 – 9 = 2.45   (using mode) 

                      11.45 - 10 =  1.45  (using median) 

Coefficient of Skewness about mode, j =  X – Z  /   = 11.45 – 8/ 1.07 =  3.22 

                                                            j =  X – Z  /   = 11.45 – 9/ 1.07 =  2.29 

Coefficient of Skewness about median, j = 3 ( X – M ) /   =  (11.45 - 10) X 3 / 1.07 = 4.06 

Hence positively  skewed 

 

7.  A library has incurred the following expenditure for two different years.  Is the pattern of 

expenditure changed significantly between the years ? ( = 0.5) 
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Year            Expenditure in lakhs of Rupees 

        Journals  Books  Others   Total 

1990-91     50            26         16           92 

1994-95     86            30          19        135 

Total        136            56          35        227 

 

Expected frequencies are worked out like E11 = 136X92 / 227 =  55   

Expected frequencies are: 

        Journals  Books  Others   Total 

1990-91     55            23         14           92 

1994-95     81            33          21        135 

Total        136            56          35        227 

 

Cells     Oij        Eij   (Oij -  Eij)  (Oij - Eij )
2 /  Eij  

1,1        50       55  -5   25/55 = 0.45 

1,2  26       23   3     9/23 = 0.39 

1,3        16       14         2            4/14 = 0.29 

2,1  86        81   5   25/81 = 0.31 

2,2  30        33  -3    9/33  = 0.27 

2,3        19        21       -2           4/21  = 0.19 

Total ()                 2     =  1.90 

 df = (C-1) (r-1) = (3-1) (2-1) = 2 

Table value of 2  for 2 df at 5 % significance is 5.991. Hence pattern of expenditure has not  

changed significantly between the years. 

 

11.5   Further readings 

1.  Anderson, T W and Sclove, Stanley L.  An introduction to the statistical analysis of data.  

Boston : Houghton Miffin Company, 1978. 

2.  Best, Joel. Damned lies and statistics.  California: University of California Press, 2001. 

3.  Best, Joel. More damned lies and statistics; how numbers confuse public issues.  Berkeley: 

University of California Press, 2004 

4.  Koosis, Donald J. Baseness statistics. New York: John Wiley,1972. 

5.  Miller, Jane E. The Chicago guide to writing about numbers. Chicago: the University of 

Chicago Press, 2004. 
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series). New York: McGraw-Hill, 1982. 

8.  Spiegel, Murray R. Schauim’s outline of theory and problems of statistics in SI units. 

Singapore: Mc Graw Hill ,1981. 

9.  Simpson, I.S.  How to interpret statistical data: a guide for librarians and information 
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12.1.Objectives 

i. Understand the concepts central tendency, dispersion and asymmetry.  

ii. Compute values for the mode, mean. median, range, mean deviation, and 

standard deviation for simple (discrete) and grouped data and understand their 

use and limitations.  

iii. Determine the midpoint of simple (discrete) and grouped data categories.  

iv. Compare two different distributions and know what differences might exist 

between them based on given values for central tendency and dispersion.  

v. Describe a distribution in terms of skewedness and kurtosis.  

 

12.2. Introduction  

A statistical test provides a mechanism for making quantitative decisions about a process or 

processes. The intent is to determine whether there is enough evidence to "reject" a conjecture or 

hypothesis about the process. The conjecture is called the null hypothesis. Not rejecting may be a 
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good result if we want to continue to act as if we "believe" the null hypothesis is true. Or it may 

be a disappointing result, possibly indicating we may not yet have enough data to "prove" 

something by rejecting the null hypothesis. 

12.3        Statistical Tests 

12.3.1.     Chi-Square Test 

As said before, bivariate and  multivariate measures are beyond the scope of this unit. However a 

list of such measures are given below for information. An important non-parametric test for 

significance of association as well as for testing hypothesis regarding  (i) goodness of fit and (ii) 

homogeneity or significance of population variance is chi-square test. As a non-parametric test it 

is used when responses are classified into two mutually exclusive classes like favour - not 

favour,  like - dislike, etc. to find whether differences exist between observed and expected data. 

In other words, it is used to decide whether observed frequencies of occurrences of a qualitative 

attribute differ significantly from the expected or theoretical frequencies.2   =    (Oij   -  Eij)
 2 / 

Eij     

Where,   Oij  =  Observed frequency of the cell in i th row & j th column 

               Eij  =  Expected frequency of the cell in i th row & j th column 

          Expected frequency             total for the row     x      total for the column 

          of any cell            = of  that  cell                      of   that  cell 

                                                                                  Grand total 

           Degrees of freedom,  df = (c-1)  (r-1) 

If the calculated value of 2 is equal or more than that tabulated for the given df the association is 

significant. 

 

Note: 1. 2  is not a measure of degree of relationship. 

           2. It assumes that random observations are random and items in the sample are 

independent. 

           3. Its constraints are that relation has to be linear and no cell contains less than five as 

frequency value and over all number of items must be reasonably large (Yale’s 

correction can be applied to a 2x2 table if cell frequencies are smaller than five); Use 

Kolmogorov – Smirnov test.  
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Example : An opinion poll conducted by a library among its users about the duration for which 

books should be issued showed the following result: 15 days, 21 days & 30 days are respectively 

preferred by 18, 31 & 20 respondents.  Test the data whether deference is significant  in observed 

data at 0.5 significance level. 

         Duration of issue of books 

       15 days      21 days     30 days 

      Observed preference(Oij)       18            31       20 

      Expected preference (Eij)                  23            23               23 

 

2  =    (Oij   -  Eij)
 2 / Eij    =  (18 – 23) 2 /23  + (31 – 23) 2  /23  + (20 – 23) 2  /23 

                                             = 4.216 

df = k – 1 = 3 – 1 =2 

Tabulated value of 2  at 2 df and  = 0.05 is 5.991. (This can be had from the standard table  

provided in books). Hence the Ho (null hypothesi) is accepted or there is no significant difference 

between the observed and expected data. 

 

Phi Coefficient,       =  2 / N , as a non-parametric measure of coefficient of correlation helps 

to estimate the magnitude of association. 

Cramer’s  V-measure,   V =  2 / min. (r-1), (c-1) 

Coefficient of Contingency, C =   2   /  2  + N ,  also known as coefficient of mean square 

contingency, is a non-parametric measure of relationship useful where contingency tables are 

higher order than 2x2 and combining classes is not possible for Yule’s coefficient of association. 

 

Example: Given below is the data regarding reference queries received by a library. Is there a 

significant association between gender of user and type of query ? 

                           L R              S R        Total 

                           query          query  

Male users    17            18  35 

Female users      3            12          15 

Total     20            30          50 
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Expected frequencies are worked out like E11 = 20X35 / 50 = 14 

Expected frequencies are: 

     L S        Total 

     M      14 21           35 

     W       6   9           15 

    Total  20 30           50 

 

Cells     Oij        Eij   (Oij -  Eij)  (Oij - Eij )
2 /  Eij  

1,1        17       14        3   9/14 = 0.64 

1,2  18       21       -3   9/21 = 0.43 

2,1    3         6       -3   9/6   = 1.50 

2,2  12         9        3   9/9   = 1.00 

Total ()               2     =  3.57 

 df = (C-1) (r-1) = (2-1) (2-1) = 1 

Table value of 2  for 1 df at 5 % significance is 3.841. Hence association is not significant. 

Self-check exercise :  

7.  A library has incurred the following expenditure for two different years.  Is the pattern of 

expenditure changed significantly between the years ? ( = 0.5) 

Year            Expenditure in lakhs of Rupees 

        Journals  Books  Others   Total 

1990-91     50            26         16           92 

1994-95     86            30          19        135 

Total        136            56          35        227 

         Note: i)   Write your answer in the space provided below 

                  ii)  Compare your answer with the model answer given  at the end of the unit  

 

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

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

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

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

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

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

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

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

 

12.3.2    t-test, Z-test and F-test  are used to compare two sets of quantitative data to determine 

whether they are similar or whether a significant difference exists. 

 

t and Z tests are similar and the difference is only that t-test is used when the number of 

observations are less than 30 and Z-test is used when the number of observations are more than 

30. Both are used to compare whether mean of a sample is significantly differ from the mean of 

the population or means of two different samples of the same population differ significantly. In 

either case the standard deviation should be known. 

 

F-test uses variance ( the square of standard deviation) to decide whether or not the variances of 

two samples are significantly different in order to decide that the two samples are drawn from the 

same population.  

12.3.3    Finding Relationships among Variables 

Explore to find relationship between two or more variables; If related, determine directly or 

inversely related & find degree of relation;  Is it cause and effect relationship ? If so, degree and 

direction.  Some of the techniques used are listed below: 

1.   Association  (Attributes) 

      (I)  Cross tabulation 

      (ii) Yule’s co-efficient of association 

      (iii) Chi- square test 

      (iv) Co-efficient of mean square contingency 

2. Correlation  (Quantitative) 

      (I)   Spearman’s (Rank) coefficient of correlation (ordinal) 

      (ii)   Pearson’s coefficient of correlation 

      (iii)  Cross tabulation and scatter diagram 

3. Cause and Effect  (Quantitative) 
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      (I)    Simple (linear) & regression 

      (ii)   Multiple (complex correlation & regression 

      (iii)   Partial correlation  

 

12.3.4  Other Measures and Statistical Techniques of importance to Research 

1. Index number 

2. Time series analysis 

3. Anova 

4. Anocova 

5. Discriminant analysis 

6. Factor analysis 

7. Cluster analysis 

8. Model building 

 

12.4 SOFTWARES AVAILABLE FOR STATISTICS, SAMPLE SIZE CALCULATION 

AND POWER ANALYSIS 

Numerous statistical software systems are available currently. The commonly used software 

systems are Statistical Package for the Social Sciences (SPSS – manufactured by IBM 

corporation), Statistical Analysis System ((SAS – developed by SAS Institute North Carolina, 

United States of America), R (designed by Ross Ihaka and Robert Gentleman from R core team), 

Minitab (developed by Minitab Inc), Stata (developed by StataCorp) and the MS Excel 

(developed by Microsoft). 

There are a number of web resources which are related to statistical power analyses. A few are: 

 StatPages.net – provides links to a number of online power calculators 

 G-Power – provides a downloadable power analysis program that runs under DOS 

 Power analysis for ANOVA designs an interactive site that calculates power or sample 

size needed to attain a given power for one effect in a factorial ANOVA design 

 SPSS makes a program called SamplePower. It gives an output of a complete report on 

the computer screen which can be cut and paste into another document. 
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12.5   Summary 

 

This unit farming part of research methodology is set out with an objective of introducing you to 

basics of statistics in general and procedures and  techniques required for processing and analysis 

of data in particular.  You have learnt the importance of statistics in research. You have also 

noticed verities of techniques under descriptive statistics and inferential analysis.  Having noted 

briefly the difficulties  of processing and analysis of qualitative data, the rest of the unit exposes  

you  to processing and analysis of quantitative data.  You have understood the four basic types of 

data (namely, nominal, ordinal, interval and ratio  data), variable, experiment, hypothesis and 

normal distribution. 

 

Under processing of data, editing  (both  field editing and central editing), coding, classification, 

creation of class intervals, tabulation and graphical presentation of both discrete and grouped 

data are explained with examples.  Under analysis of data, univarate measures of central 

tendency (mean, median, mode),  dispersion (range, mean deviation, standard deviation, 

quartiles), asymmetry/ skewness of data are explained with illustrations. 

 

 The unit has also provided you with details and examples for using data analysis tools  like  chi-

square test, t- test, Z – test and F – test. 

 

 Other tools for finding relationships among   variables, and bivariate and multivariate measures 

are enlisted for the benefit of advanced processing and analysis of research data. 

 

Summary of example:     4 6 7 8 9 10 11 11 11 12 13 

Univariate Measures: 

A. Central Tendency 

 1.   Mean          9.27 

 2.   Median   M       10 

 3.   Mode     Z        11 

B. Dispersion 
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 1.   Range          9 

 2.   Mean deviation         2.25  

 3.   Coefficient of MD         0.24 

 4.   Standard deviation       2.64 

 5.   Coefficient of SD         0.28 

 6.   Coefficient of variation 28  

     7.   Variance         6.97    

     8.   Lower quartile                    7 

     9.   Upper quartile                    11 

     10. Inter quartile range             4 

C.  Asymmetry 

      1. Skewness 

             w.r.t.  Mode                      1.73 

             w.r.t.  Median                   0.73 

      2. Coefficient of Skewness 

             w.r.t. Mode                       0.66 

    w.r.t. .Median          0.8 

11.5   Keywords 

Absolute value: A number or computation where the sign is ignored, that is, seen to be 

positive.  

Canonical analysis  deals with simultaneously predicting a set of dependent variables (both 

measurable & non measurable). 

Cell:  One section of a percentage table.  

Central tendency: Statistics that identify a category of a variable, either real or 

hypothetical, around which a distribution clusters, hangs together, or centers.  

Coding: Relabeling raw data in some manner. (The process of changing observations 

into usable data).  

Contingency table analysis: Synonym for percentage table analysis.  

Cross-sectional survey: Survey in which units are measured at one point in time.  

Cross-tabs: Synonym for percentage table analysis.  
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Cumulative frequency distribution: A frequency distribution where the frequencies of each 

category are successively added to the sum of the frequencies preceding that category. 

Cumulative survey: Surveys where data are collected at different points in time but all 

the data are put together in one group.  

Cutting points: The values that border particular categories of a variable and determine 

how many categories of a variable there are going to be.  

Deviation: How far one score is from another.  

Dispersion: Statistics that give an estimate of how spread out, scattered, or dispersed 

the scores of a distribution are.  

Frequency polygon: A line graph representing a simple frequency distribution.  

Geometric Mean is nth Root of the product of the values of n items.    

GM = n  xi    X   n  x1 x2 ….xn  

Example:       4  6  9           

                     GM =    3  4 x 6 x 9  =  6 

NOTE : 1. Logarithm is used to simplify;  2. GM is used in the preparation of indexes (i.e., 

determining average percent of change) and dealing with ratios. 

Grouped data: Data are recorded in such a way that the categories of the variable 

include more than one distinct type of observation, or score, or value.  

Harmonic Mean  is reciprocal of the average of  reciprocals of the values of items in series. 

                           n                              fi  

HM  =    --------------------------    =    -------    

             1/x1 + 2/x2 + ..…fi/ xn            fi/xi                                                                               

Example:     4  5 10  

                    3   

HM =  -------------------     =   60/1 = 5.45          

          1/4 +1/5 + 1/10          

Harmonic Mean  has limited application as it gives largest weight to the smallest item and 

smallest weight to the largest item. It is used in cases where time and rate are involved (ex: time 

and motion study) 

Histogram: A type of graph using bars to represent a simple frequency distribution.  

Kurtosis: How pointed the peaks are in a frequency polygon. 
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Longitudinal panel survey: Survey in which the same units are measured at different 

points in time on the same variables.  

Mean: Provides a score that each case would have if the variable were distributed 

equally among all observations. The arithmetic average.  

Mean deviation: A deviation score which tells how far away from the mean each 

observation would be if all the observations were the same distance away from the 

mean. (The average distance of each score from the mean.)  

Median: A score that separates all of the observations (frequencies) into two equal-

sized groups.  

Midpoint: The center of a category obtained by subtracting the lower limit of a category 

from the upper limit, dividing by 2, and adding that figure to the lower limit.  

Mode: Score (value or category) of the variable which is observed most frequently.  

Multivariate analysis is concerned with simultaneously analysing more than two variables. 

Multiple regression analysis is predicting dependent variable based on its  covariance with all 

concerned independent variables. 

Multiple Discriminate Analysis is predicting an entity’s possibility of belonging to a particular 

group based on several predictors. 

Multi-ANOVA is  extension of two-way ANOVA (Analysis of Variance) and determines ratio of 

among group variance to within group variance. 

Ogive: A line graph representing a cumulative distribution. 

Parameter :   A characteristic of a population 

 

Percentage distributions: Distributions where frequencies have been converted into 

percentages.  

Percentage table analysis: Using percentages to determine mutual patterned change (a 

relationship) between two or more variables.  

Range: The difference between extreme scores calculated by subtracting the lower 

limit of the lowest score from the upper limit of the highest score.  

Raw data: Types of observations as originally recorded. (There is no such thing as 

cooked data.)  

Scan (scanning): Moving the eyes from left to right in order to "see" change.  
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Simple frequency distribution: A two-column table in which the categories of the 

variable are placed in the left-hand column and the sum of the tallies (frequency) is  

placed in the right-hand column.  

Skewed distribution: A distribution where more scores occur at one end than the other.  

Standard deviation (SD): A measure of dispersion, based on deviations from the mean, 

calculated by taking the square root of the average squared deviations of each score 

from  the mean. 

Statistic:  A characteristic of a sample (estimation of a parameter  from  a  statistic is the prime 

objective of sampling analysis) 

Strength of a relationship: Combination of the extent and precision of relationships used 

in percentage table analysis and computed by determining percentage differences 

from column to column.  

Tabular analysis:  Synonym for percentage table analysis.  

Tally: Counting how many cases one observes in each category of variable.  

Univariate analysis: The description and/or summarization of the scores (categories, 

observations) of one variable. 

 

11.6    Answers to self-check exercises 

1.  Explain four types of data 

Based on their mathematical properties, data are divided into four groups. They are Nominal, 

Ordinal, Interval and Ratio.  They are ordered with their increasing accuracy, powerfulness of 

measurement, preciseness and wide application of statistical techniques. 

 

NOMINAL data are alphabetic or numerical in name only.  Even if the numbers are used they 

are only symbols used to label and number has no arithmetic significance.  For example, PC112 

has no arithmetic significance.  There use is  restricted to keep track of people, objects and 

events.  For example, subject of specialisation of users like Physics (P), Chemistry ( C ), 

Mathematics ( M ), Biology (B ), etc can be represented by alphabets. They can also be named as 

1,2,3 & 4 and yet they are nominal.  No statistical manipulation is possible with nominal data.  

The order is of no consequence in this kind of data.  As such nominal data and scale are least 

powerful in  measurement with no arithmetic origin, order or distance relationship.  Hence 

nominal data is of restricted or limited use.  Chi-square is the most common test used for 

nominal data and correlations are possible through contingency coefficients. 
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ORDINAL  data allows for setting up inequalities and nothing much.  Hence ordinal scales 

place events in order.  As intervals of the ordinal scales are not equal adjacent ranks  need  not  

be equal  in their differences.  Ordinal data has no absolute value ( only relative position in the 

inequality) and hence more precise comparisons are not possible.  For example, educational 

qualification of a population can be arranged as undergraduate (U), Graduate (G), Postgraduate 

(P) and Doctorate (D) with their respective alphabets or as 1, 2 3 and 4 and they allow for setting 

inequalities like U < G < P < D but the differences between any two of them (say U and G or G 

and P) cannot be said to be same. Median is appropriate measure of central tendency and 

percentile or quartile is used for measuring dispersion of ordinal data. As ordinal data allows for 

setting up inequalities, rank order correlations can be worked out.  However, only non-

parametric ( or distribution-free)  tests are possible. Such  ranked  ordinal data is used  

extensively in  qualitative research. 

 

INTERVAL data further allows for forming differences in addition to setting up inequalities.  

Interval scale adjusts intervals in such a way that a rule can be established as a basis for making 

the units equal.  As no absolute zero or unique origin exists, the scale fails to measure the 

complete absence of a trait or characteristic.   Measure for temperature is a good example for 

interval data (10o, 20o etc).  Interval scale is more powerful than ordinal scale due to equality of 

intervals.  Mean is appropriate measure of central tendency and standard deviation (SD) is most 

widely used measure of dispersion for interval data. Product moment correlations can be worked 

out with ‘t’ test & ‘F’ test for significance in case of interval data. 

 

RATIO data allows for forming quotients in addition to setting up inequalities and forming 

differences.  In other words, all mathematical operations (manipulations with real numbers) are 

possible on ratio data.  Geometric mean  (GM) and Harmon mean (HM) can also be used with 

ratio data.  The coefficient of variation can be worked out for this kind of data.  The ratio scale 

has an absolute or true zero and represents the actual amounts of variables.  It is the most precise 

scale and it allows for application of all statistical techniques. 

 

2.  How do you determine size of a class and midpoints of even and odd class intervals. 
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The mathematical way to work out size of class is given  by the formula i = R / 1+3.3 log N , 

where i is size of class interval, R is Range, N is number of items to be grouped. The class limits 

are chosen in such a way that midpoint is close to average. 

Class intervals are the various intervals of the variable chosen for classifying data. The class 

intervals could be exclusive or inclusive (i.e., type of class intervals). The procedure to determine 

mid point of even and odd class-intervals are shown in the diagram below: 

A - Even class-interval & its mid point ;   B - Odd class-interval & its mid point 

 

3.  Work out a frequency table with less than cumulative and more than cumulative frequencies 

for the raw data of number of words per line in a book  given below :   

                            12   10   12    09   11  10  13  13   

                            07   11   10   10    09  10  12  11  

                            01   10   13   10   15   13  11  12 

                            08   13   11   10   08   12  13  11 

                            09   11   14   12   07   12  11  10 

Frequency distribution of number of words per line in a book : 

No. of Words            Frequency            Less than (or equal)       More than (or equal) 

per line                     (No. of Words)     cumulative frequency      cumulative frequency    

                                     No.    %                              %                                   %   

 05                                 1     2.5                               2.5                               100        

 07                                 2       5.0                             7.5                               97.5  

 08                                 2       5.0                           12.5                                  92.5  

 09                                 3       7.5                           20.0                                87.5    

           11         12         13        14        16         17         18         19 
 

                 5 UNITS              5 UNITS 

 

 

 10             15      20 

LOWER       MID-POINT   UPPER 
 LIMIT          LIMIT 

 
 
 

                   11                   12                    13                14                    
 

                    2.5 UNITS             2.5 UNITS 
 

 

 10           12.5      20 

LOWER       MID-POINT   UPPER 
 LIMIT          LIMIT 

A 

B 

15 
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 10                                 9     22.5                           42.5         80.0 

 11                                 8     20.0                           62.5         57.5 

 12                                 7     17.5                           80.0                      37.5 

 13                                 6     15.0                           95.0                    20.0  

 14                                 1       2.5                           97.5             5.0 

 15                                 1       2.5                          100                                     2.5 

                  TOTAL      40                                                         

 

4. Prepare a less than or equal cumulative line graph for frequency table developed for Exercise 

3  (use Excel of MS Office software).   

Frequency Distribution of No. of  Words per Line 

of a Book (Exercise 3)

2.5
7.5 12.5

20

42.5

62.5

80

95 97.5 100

0

20

40

60

80

100

120

Less than (or equal)  cumulative frequency in %    

 

 

5.  Workout measures of central tendency and variance 

           7, 19, 8, 15, 9, 16, 12, 14, 9, 10, 8 

(Discrete data):   7  19  8  15  9  16  12  14  9  10  8 

   Mean,    M = 7 + 19 +  8 +  15 +  9 + 16 +  12 +  14 +  9 +  10 +  8 / 11 = 126/11 = 11.45 

    

   Median,  

Data  :                                               7  19  8  15  9  16  12  14  9  10  8 

Ascending order  :                          7    8   8    9    9   10   12   14   15   16   18   

Serially numbered  frequencies :  1    2   3    4    5     6     7     8     9   10   11 
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                        M = Value of  [N+1] / 2  th item   = [11 + 1] / 2  = 6th item i.e.,  10                 

 

   Mode,   

  Ascending order  :     7    8   8    9    9   10   12   14   15   16   18   

                                                    ^ 

As both 8 and 9 occur twice, the distribution is bi-modal and it has two modes. 

 

Range, 

                      7    8   8    9    9   10   12   14   15   16   18   

                  Range = 18 - 7 = 11 

 

Mean Deviation, 

                   7– 11.45 + 8 -11.45 + 8 -11.45 +9 -11.45 + ...18 –11.45       34.45   

     x  =     -------------------------------------------------------------------------   =   ---------  =  3.13 

                                                    11                                                             11 

 

Coefficient of MD  =   x   / X   =  3.13 / 11.45 = 0.27 

 

       Standard Deviation,     =     [ (x i  – x)
 2 / n ]          

 

    =    [(7– 11.45)2 + (8 -11.45)2  +……+ (18 –11.45)2 / 11]   =  139.275/11 =  11.8/ 11 = 

1.07 

 

Coefficient of  S D ,     X¯  = 1.07/ 11.45 = 0.0934 

 

Variance,   i.e.,     VAR   =   (xi – x)
2 
 / n      

 

                                    i.e.,  (1.07)2  = 1.1449 

 

Coefficient of Variation,   i.e., 1.1449 x 100 = 114.49 

 

Quartile of data :   7    8   8    9    9   10   12   14   15   16   18         
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        Lower quartile       8 

        Upper quartile     16 

       Interquartile range     16 – 8 = 8 

 

6.  Check the following for positive skewness; 

                         7    8   8    9    9   10   12   14   15   16   18         

Example:  4   6   7   8   9   10   11   11   11   12   13 

Skewness =  11.45 –  8  =  3.45 and 11.45 – 9 = 2.45   (using mode) 

                      11.45 - 10 =  1.45  (using median) 

Coefficient of Skewness about mode, j =  X – Z  /   = 11.45 – 8/ 1.07 =  3.22 

                                                            j =  X – Z  /   = 11.45 – 9/ 1.07 =  2.29 

Coefficient of Skewness about median, j = 3 ( X – M ) /   =  (11.45 - 10) X 3 / 1.07 = 4.06 

Hence positively  skewed 

 

7.  A library has incurred the following expenditure for two different years.  Is the pattern of 

expenditure changed significantly between the years ? ( = 0.5) 

Year            Expenditure in lakhs of Rupees 

        Journals  Books  Others   Total 

1990-91     50            26         16           92 

1994-95     86            30          19        135 

Total        136            56          35        227 

 

Expected frequencies are worked out like E11 = 136X92 / 227 =  55   

Expected frequencies are: 

        Journals  Books  Others   Total 

1990-91     55            23         14           92 

1994-95     81            33          21        135 

Total        136            56          35        227 

 

Cells     Oij        Eij   (Oij -  Eij)  (Oij - Eij )
2 /  Eij  

1,1        50       55  -5   25/55 = 0.45 
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1,2  26       23   3     9/23 = 0.39 

1,3        16       14         2            4/14 = 0.29 

2,1  86        81   5   25/81 = 0.31 

2,2  30        33  -3    9/33  = 0.27 

2,3        19        21       -2           4/21  = 0.19 

Total ()                 2     =  1.90 

 df = (C-1) (r-1) = (3-1) (2-1) = 2 

Table value of 2  for 2 df at 5 % significance is 5.991. Hence pattern of expenditure has not  

changed significantly between the years. 

 

11.7   Further readings 

1.  Anderson, T W and Sclove, Stanley L.  An introduction to the statistical analysis of data.  

Boston : Houghton Miffin Company, 1978. 

2.  Best, Joel. Damned lies and statistics.  California: University of California Press, 2001. 

3.  Best, Joel. More damned lies and statistics; how numbers confuse public issues.  

Berkeley: University of California Press, 2004 

4.  Koosis, Donald J. Baseness statistics. New York: John Wiley,1972. 

5.  Miller, Jane E. The Chicago guide to writing about numbers. Chicago: the University of 

Chicago Press, 2004. 

6.  Rodger, Leslie W. Statistics for marketing.  London: Mc-Graw Hill, 1984. 

7.  Salvatoe, Dominick. Theory and problems of statistics and econometrics (Schaum’s outline 

series). New York: McGraw-Hill, 1982. 

8.  Spiegel, Murray R. Schauim’s outline of theory and problems of statistics in SI units. 

Singapore: Mc Graw Hill ,1981. 

9.  Simpson, I.S.  How to interpret statistical data: a guide for librarians and information 

scientists. London: Library Association, 1990. 

10.   Walizer, Michael H and Wienir, Paul L.  Research methods and analysis: searching for 

relationships. New york: Harper & Row, 1978. 
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M.Lib.I.Sc. – 6 : Research Methods in LISc  

Block – 4 : Research Reporting  

 

Block Introduction 

 
 Research Writing is the most significant stage of research process. Even the 

research gets complete, but not presented in the form a report, it won’t be considered. 

Research writing is not merely a compilation of what one has done or just to write a kind 

of a report, which is of no use. Research writing must follow some sorts of standard to 

communicate its result accurately. To stimulate the interest amongst the subject experts 

and the intended users, research report must have present its data in structured form using 

graphical and pictorial form wherever necessary. Documentation of references, footnotes 

and bibliography should be well organized and due acknowledgement should be given to 

the authors, that the researcher has cited for his/her study. All theses aspects have further 

discussed in the succeeding Units.  

 

 This Block consists of three Units: Unit-11 Significance of Graphs, Objectives of 

graphical representation of data, Types of graphs such as Bar graph, Line graph, 

Pictogram is discussed in this unit. Further, applications of each type of graphs in 

presentation of data are discussed with the suitable example.  

 

 Unit-12 In this unit, purpose of the research report, characteristics of research 

report, various types of research reports and structure and organization of research reports 

are discussed. This unit also consists of examples of citation writing manuals namely 

Chicago manual of style of writing citations, MLA handbook for writers of research 

reports, and Publication manual of the American Psychological Association. 

  

 Unit-13 “Evaluation of Research Report” discusses the issues relating to 

evaluation of research report and its need, method of evaluation of research reports and 

criteria for evaluation of research reports.                                   

 

Dr. Mallinath Kumbar 
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Block – 4 

RESEARCH REPORTING 

 
 

 

Unit -13  

GRAPHICAL REPRESENTATION OF DATA 

 

 

STRUCTURE 

 

13.1.Introduction 

13.2.Meaning 

13.3.Significance of Graph 

13.4.Objectives of Graphical Representation of Data  

13.5.Types of Graphs 

 13.5.1 Bar Graph 

 Simple Bar Graph 

 Multiple Bar Graphs 

 Sub-divided Bar Graph 

 Deviational Bar Graph 

 

 13.5.2 Two-Dimensional Bar Graph 

 Rectangle 

 Square 

 Circle 

 13.5.3 Pie Chart 

 13.5.4 Pictogram 

 13.5.5 Line Graph 

 False base line 

 Graph of one variable 

 Graph of two variables 

 Band Graph 
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13.6 Graph of Frequency Distribution 

13.6.1 Histogram 

13.6.2 Frequency Polygon 

13.6.3 Ogive or Cumulative Frequency Curves 

 

13.7 Limitations of Graphical Representation of Data 

 

13.8 Summary 

 

13.9 Answers to self check exercises  

13.10 Glossary of Key Terms 

 

 

 

 

13.0 OBJECTIVES  

 

After Reading this Unit you will be able to understand  

 The meaning and significance of Graphs  

 Types of Graphs and their use in different context of statistical analysis  

  Limitations of different types of Graphs to suit for particular statistical 

application. 

 

13.1 INTRODUCTION 

 

Classification and tabulation of data is a technique of summarizing the collected 

data in a systematic and pleasing manner. These types of presentations are also 

proved to be not interesting to layman. Too much of columns and figures may be 

quite confusing and may not convey what they really intended to mean. In order to 

overcome this problem or drawback the other devices is to represent the classified 

data by means of diagram and graphs. Evidence of this can be found in the daily 

newspapers, Journals, advertisements and magazines. One of the most appealing 
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methods of presenting data is in the form of graphs and charts. From statistical point 

of view graphs are more suitable and appropriate. 

 

13. 2 MEANING 

  

“A Graph representing the relationship between two sets of data, one set 

represented on a perpendicular scale or axis, the other on a horizontal scale or axis. 

The relationship is plotted where the two scales intersect, the line between meeting 

points generally being called the graph”. 

 

 

13. 3  SIGNIFICANCE OF GRAPHS 

Graphs are extremely useful because of the following reasons: - 

 

 They give a birds eye view of the entire data and therefore the information is 

easily understood. Pictorial presentations help in proper understanding of the 

data as it gives an interesting form to it. 

 

 They are attractive to eyes. Figures are dry but the graphs delights the eyes. 

Since graphs have attraction, they are popular exhibition, fair, conferences and 

public functions. 

 

 They can be memorized easily. Visual impressions caused by graphs last 

much longer than those created by figures presented in a tabular form. 

 

 They facilitate comparison of data relating to different periods of time of 

different regions. Graphs help one in making quick and accurate comparison 

of data. They bring out hidden facts and relationship and can stimulate as well 

as aid analytical thinking and investigation.  
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13.4 OBJECTIVES OF GRAPHICAL REPRESENTATIONS OF 

DATA  

 

Graphical presentation of data has following objectives. 

a) To render complex data simple. 

b) To give attractive interesting and impressive view. 

c) To save the time of the reader. 

d) To make comparison simple and  

e) To ascertain certain statistical measures. 

 

 

SELF CHECK EXERCISES  

 

1. State the significance of Graphs. 

2. Name any two objectives of Graphical Presentation. 

 

Note: 

i) Write Your answer in the space given below 

ii) Check your answer with the answers given at the end of the unit  
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13. 5 TYPES OF GRAPHS 

 The following are different types of graphs. 

   

          13.5.1Bar Graph. 

 Simple Bar Graph. 

 Multiple Bar Graphs. 

 Subdivided Bar Graph. 

 Deviation Bar Graph. 

13.5.2 Two-Dimensional Graphs. 

 Rectangle 

 Circle. 

 Square. 

13.5.3 Pie Graph 

13.5.4 Pictogram 

13.5.5 Line Graph 

 False base line. 

 Graph of one variable. 

 Graph of two or more variable. 

 Range chart. 

 Band graph. 

13.6 GRAPH OF FREQUENCY DISTRIBUTION. 

13.6.1 Histogram. 

13.6.2 Frequency Polygon. 

13.6.3 Smooth Frequency Curve. 

13.6.4 Ogive. 
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13.5.1 ONE DIMENSIONAL GRAPH/BAR GRAPH 

  

 A bar chart is a graph that consists of a number of bars of equal width arranged 

vertically or horizontally. The length of each bar varies with the magnitude of data 

collected over a period of time or space. The bars are in the shape of vertical or 

horizontal lines or bars. Since only one dimension of the figure are taken into 

consideration, these diagrams are known as one-dimensional graphs. Such graphs are 

also called as bar graphs. Qualitative data is usually represented in the form of a bar 

graph. 

 

Types of Bar Graphs 

 

There are three types of bar graphs. They are,  

 Simple Bar Graph. 

 Multiple Bar Graphs. 

 Subdivided Bar Graph. 

 Deviation Bar Graph 

 

 

Simple Bar Graph 

  

 This consists of a number of single bars, each representing the magnitude of some 

variables. It can either be vertical or horizontal. In practice, vertical bars are more 

popular. If one wants to compare the magnitude of one variable with another, over a 

period of time or space, one can use a group of double bars. 

 

The double bar usually has no gap between the two bars, but between each group of 

bars, there should be a graph. 

 



 7 

For example; 

Such bars can represent the number of students in a university, year wise. Each bar 

would represent their number in a particular year. 

  

YEAR NO OF STUDENTS (From 1990-1998) 

1990-1991 5.2 

1993-1994 5.6 

1994-1995 6.00 

1995-1996 6.60 

1996-1997 7.00 

1997-1998 7.80 

 

NO OF STUDENTS(From 1990-1998)

5.2 5.6 6
6.6 7

7.8

0

2

4

6

8

10

YEARS(From 1990-1998)

1990-1991

1993-1994

1994-1995

1995-1996

1996-1997

1997-1998

 

Simple Bar Graph 

Multiple Bar Graphs 

 In multiple bar graphs two or more sets of interrelated data are represented. The 

techniques of drawing a graph is the same as that of simple bar graph. The only 

difference is that since more than one phenomenon is represented, different shades, 

colors, dots or crosses are used to distinguished between the bars. Whenever a 

comparison between two or more related variables is to be made, multiple bar graphs are 

made, multiple bar graph should be preferred.  

 



 8 

 

Illustrations of multiple bar graph is given below. 

 

 

SL NO SALES GROSS PROFIT NET PROFIT 

1 120 40 20 

2 135 45 30 

3 140 55 35 

4 150 60 40 

 

 

1

120

40

20

2

135

45

30

3

140

55

35

4

150

60

40

0

20

40

60

80

100

120

140

160

1 2 3 4

SALES, GROSS PROFIT, NET PROFIT

Series1

Series2

Series3

Series4

 

Multiple Bar Graphs 

 

Subdivided Bar Graph 

 In a sub-divided bar chart each bar representing the magnitude of a given 

phenomenon is further sub divided in to various components. Each component occurs or 

part of the bar proportional to its share in the total. 

While constructing sub-divided bar graph, the various components in each bar 

should be kept in the same order. A common and helpful arrangement is that of 

presenting each bar in the order of magnitude from the largest component at a base of the 
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bar to the smallest at the end. To distinguishes the different shades of colors. Index or key 

should be given explaining these differences.  

Sub-divided bar graph should not be used where the number of components is 

more than 10-12, because the diagram will become over loaded with the information, 

which cannot be easily compared and understood. 

The components of bar charts can be represented either the absolute data of 

distribution ratios such as percentage distribution. It is in fact an excellent method for 

presenting a set of distribution ratios diagrammatically. 

 

 

SL NO Total no of 

students 

SCIENCE COMMERCE ARTS 

1 120 60 30 30 

2 180 60 60 60 

3 200 60 70 70 

4 210 50 70 90 

5 190 45 75 70 

 

  

0

100

200

300

400

500

1 2 3 4 5

Sub divided Bar graph

ARTS

COMMERCE

SCIENCE

Total no of students

 

Sub-Divided Bar Graph 
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Deviation Bars 

 These are popularly used for representing net quantities-excess or deficit, i.e. net 

profit and negative values, positive values are shown above the base line and negative are 

shown below the base line. 

The deviation bar chart is illustrated in the example: - 

 

YEAR SALES NET PROFIT 

1994-95 14% 29% 

1996-97 10% -15% 

1997-98 13% -1% 

 

 

Deviation Bars

-20%

-15%

-10%

-5%

0%

5%

10%

15%

20%

25%

30%

35%

1994-95 1996-97 1997-98

SALES

NET PROFIT

 

Deviation Bar Graph 

 

13.5.2 TWO-DIMENSIONAL GRAPHS 

 

As distinguished from one-dimensional graphs in which only the length of the bar 

is taken care of, in 2-D graphs the length as well as the width of the bars is considered. 

Thus, the area of the bars represents the given data 2-dimensional graphs are also known 

as surface diagrams or area diagrams. The most important types are  
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 Rectangles 

 Squares 

 Circles 

Rectangles 

  This form is quite popular. Since the area of a rectangle is equal to the product of 

its length and width, while constructing such a diagram both length and width are 

considered. The following illustration explains the construction of rectangle diagram. 

 

Details Commodity A Commodity B 

Price per unit 

Quantity sold 

Rs.4 

40 Units 

Rs.3 

30 Units 

Value of raw materials 

Other Expenses 

Production 

Rs.53 1.3/Unit 

Rs.64 1.6/Unit 

Rs.44 1.1/Unit 

Rs.50 1.6/Unit 

Rs.60                      2.0/Unit 

Rs.40  1.4/Unit 
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Squares 

The rectangle method of diagrammatic representation is difficult when values of 

item vary widely. It is in order to overcome this difficulty that squares are used. 

The method of drawing square is very simple. One has to take the square-root of 

the values of various items that are to be shown in the diagrams and then select a suitable 

scale to draw the square. 

 

Five Year I II III IV V VI VII VIII 

Plans outlay 

(Rs.000crores) 

1960 4672 8577 16566 35595 69380 180000 325000 

Square root 44.27 68.35 93.61 128.71 118.67 263.40 424.26 870.08 

Side of Square 

in cm 

.22 .34 .46 .64 .94 1.30 2.12 2.85 

 

1960 4672 8577 16566 35595
69380

180000

325000

0

50000

100000

150000

200000

250000

300000

350000

I II III IV V VI VII VIII

Plans outlay (Rs.000crores)

Squares  

Circles 

 In such diagrams both the total and the component parts of the sectors can be 

shown. The area of a circle is proportional to the square of its radius, as in the 

construction of the squares, the square-roots of various figures are worked out while 

constructing the circle. However in later case the radii of the circled can be obtained by 

dividing the value of (Pie) and taking the square-root. Circles can be used in all those 

cases where in squares are used. 
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13. 5.3 PIE CHART 

 A pie chart is one of the most common diagrams used for the presentation of the 

data. It essentially partitions a population or a set of data. Each partition of data is 

presented as portion of pie. Pie charts are generally drawn for displaying the comparison 

of percentages rather than the numbers of measures in each category or group. 

For example with the help of pie chart we can show how expenditure of 

government is distributed over different heads like agriculture, industry etc. 

The pie chart is called so because the entire graph looks like a pie and the 

components resemble slices cut from a pie. 

Construction of a Pie chart 

 In constructing a pie chart, there are a few steps to be followed: 

1.The first step is to prepare the data so that the various component values can be 

transposed into corresponding degrees on the circle. Suppose there are four components 

in a series representing the following values. 60%, 25%,10%,5%, the corresponding 

values will be: 

 (60)*(3.6)=216;(25)*(3.6) = 90;(10)*(3.6)=36;(5)*(3.6)=18; 

2. The second step is to draw a circle of appropriate size with a compass. The size of 

the radius depends upon the available space and other factors of presentation.  

3. The third step is to measure points on the circle representing the size of each 

sector with the help of a protractor. 

The angle at the center is given by: 

 

 Percentage outlay/100*360 = percentage outlay*3.6 
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An illustration of Pie chart is given below. 

 

Public sector outlays Percentage Angle 

Agricultural dev. 

Irrigation 

Energy 

Industry 

Transport 

Social services 

   12.9% 

12.55 

27.2% 

15.4% 

15.9% 

16.1% 

46 

45 

98 

56 

57 

58 

Pie Chart 

 

 

 

Limitations of the Pie chart 

 

 Pie charts are at times less effective than bar diagrams for the accurate reading 

and interpretation, particularly when series are divided into a large number of 

components or the difference among the components is very small. 

Pie chart

12.90%

12.55

27.20%

15.40%

15.90%

16.10%

Agricultural dev.

Irrigation

Energy

Industry

Transport

Social services
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 It may be confusing to differentiate the relative values when the several small 

sectors are of approximately the same size. 

 Although frequency used, pie chart appears inferior to simple bar chart in 

comparison. 

 

13. 5.4 PICTOGRAM 

 In pictogram, the magnitudes of a particular phenomenon are presented by 

appropriate picture. The picture symbol should be self explanatory in nature, i.e., it 

should represent clearly the phenomenon for example when an increase in the number of 

books in the library shown over the period of time, an appropriate symbol would be a 

book. 

Merits of a Pictogram 

 As compared to other types of diagrams, pictograms have a greater attraction 

value. 

 Facts portrayed in pictorial form are generally remembered longer than facts 

presented in tables or in non-pictorial charts. 

Limitations of Pictogram 

 However pictograms have some difficult to construct pictures. 

 It is necessary to use one symbol to represent as fixed number of units, which may 

create some problem. 

 

Representing the following data about users in university of Delhi by pictogram 

Year 1998-99 1999-2000 2000-01 2001-02 2002-03 

Users 

(000) 

2000 2560 3000 4000 4500 

(Graph showing number of users in university of Delhi) 
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13. 5.5 LINE GRAPHS OR GRAPHS OF TIME SERIES 

 

 When we observed the values of a variable at different points of time, the series as 

known as time series\ line series. The techniques of graphic representation are extremely 

helpful in analyzing changes at different point of time. Usually we take time in X-axis 

and Y-axis the value of the variable and joined the various points by straight line. The 

graph so formed is known as the line graph. Such graphs are easy to understand, easiest 

to make and most adaptable to many users. They require the least techniques skill and at 

the same time enable the researcher to present more information of a complex nature in a 

perfectly understandable form than any other kind of graph. Many variables can be 

shown on the graph and a comparison can be made. 

Graph of time series can be constructed either on a natural scale or on a ratio 

scale. In natural or artificial scale absolute changes from one period to another are shown. 

 

 

Rules for constructing the line graphs on natural scale 

1.Take the time on the x-axis and the variables on the y-axis. 

2. Begin y-axis with zero and select a suitable scale so that entire data is accommodated 

in the space available. This requirement is true for both the x-axis as well as y-axis but 

for each separately. 

 

3. Corresponding to the time factor, plot the value of the variable and join the variable 

point by straight line. 

4.Join the variable point with straight line, not curved. 

5.If on one graph more than one variable is shown, they should be distinguished by the 

use of thick, thin dotted lines etc or different colors be used. Lettering on the graph, i.e. 

indication of year, unit etc should be done horizontally and not vertically. 

 

False Base line 

One of the fundamental rules while constructing graph is that the scale on y-axis 

should begin from zero. Where the lowest value to be plotted on the y-axis relatively high 
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and a detailed scale is required to bring out variations in all the data, starting the y scale 

with zero introduced difficulties. 

 

Two possibilities are there 

The necessarily large intervals on the y scale would make us lose sight of the 

extent of fluctuation in the curve. 

 

A necessarily large graph to permit small intervals would entail a waste of large 

part of the graph, on addition to poor visual communication, the solution is to break the 

scale of y-axis: if the zero origin is shown then the scale is broken by drawing a 

horizontal wavy line or a vertical wave line between zero and the first unit of the y-axis. 

 

The important false Base Lines are: 

 Variations in the data are clearly shown. 

 A large part of the graph is not wanted or using false base line saves space. 

 The graph provides a better visual communication. 

 

False Base Line can also be used for the x-axis as shown below 

False Base Line  

 

 When only one variable is represented, on the x-axis we measure time and on the 

y-axis the value of the variable and plot the various points and join them by straight line. 

500

1000

1500

2000

0

500

1000

1500
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Series1 500 1000 1500 2000
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The fluctuation of this line shows the variations in the variables, and the distance of the 

plotting from base line of the graph indicates the magnitude. 

Example: - 

Percapita income in India (at factor cost) is shown in the data below and graph for 

that data. 

 

AT CURRENT PRICES PERCAPITA INCOME IN RS 

1950-1951 

1960-1961 

1970-1971 

1980-1981 

1990-1991 

1996-1997 

248 

350 

729 

1,808 

5,808 

11,735 

 

 

Single Variable Graph 

 

Graph of Two Variables 

 

248 350 729

1,808

5,808

11,735

0

2000

4000

6000

8000

10000

12000

14000

1950-1951 1960-1961 1970-1971 1980-1981 1990-1991 1996-1997

PERCAPITA INCOME IN RS
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 If the unit of measurement is the same, we can represent two or more 

variables on the same graph. This facilitates comparison. However, when the number of 

variable is very large and they are all shown in the same graph, the graph becomes quite 

confusing because different lines may cut each other making it difficult to understand the 

behavior of the variable. 

 

Example: -  

Here is a graph showing the relating to books purchased by university of Mysore 

during the year 1992 to 2002 in Botany and Zoology. 

 

 

 

 

 

      YEAR    NUMBER OF BOOKS PURCHASED  

BOTANY                 ZOOLOGY  

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

70 

78 

62 

59 

61 

55 

52 

50 

58 

61 

75 

85 

75 

60 

65 

61 

58 

52 

62 

67 

55 

59 

66 

88 
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Two Variable Graphs 

 

Band Graph 

A band graph is a type of line, which shows the total for successive time periods 

broken up into sub-totals for each of the component of the total. The various component 

parts are plotted one over the other and the graph between the successive lines are filled 

with different shades, colors, etc. So that the graph has the appearance of the series of 

bands. Such a graph is useful in dividing total costs into components costs, total scales 

into department sales and other such relations. Band graphs can also be used where the 

data are put to percentage form. 

 

YEAR RICE WHEAT PULSES 

1988-89 

1989-90 

1990-91 

1991-92 

1992-92 

1993-94 

70.5 

73.6 

74.3 

73.7 

71.5 

73.8 

54.1 

49.8 

55.1 

55.1 

56.1 

55.0 

130.8 

120.8 

140.3 

120.0 

140.5 

150.0 
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Band graph
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Band Graph 

 

11.3 GRAPHS OF FREQUENCY DISTRIBUTION 

 

 A Frequency distribution can be presented graphically in any of the following 

ways: 

13.6.1 Histogram 

13.6.2 Frequency Polygon 

13.6.3 Ogives or Cumulative Frequency Curves 

 

13.6.1 Histogram 

 Out of several methods of presenting a frequency graphically, histogram is the 

most popular and widely used in practice. A histogram is a set of vertical bars whose 

areas are proportional to the frequencies represented. In simple words, a histogram is a 

bar chart or graph showing the frequency of occurance of each value of the variable being 

analyzed. 

 

However, a histogram should be clearly distinguished from a bar diagram. The 

distribution lies in the fact that whereas a bar diagram is one dimension, i.e., only the 
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length of the bar is material and not the width, histogram is two-dimensional, that is, in a 

histogram both the length as well as the width are important. 

 

The histogram is mainly widely used for graphical presentation of a frequency 

distribution. However we cannot construct a histogram for distribution with open-end 

classes. Moreover, a histogram can be quite misleading if the distribution has unequal 

class-intervals and suitable adjustments in frequencies are not made. 

Constructing histogram for two categories.  

 

 For distributions with equal class-intervals; and  

 For distributions having unequal class-intervals. 

 

1. When class-intervals are equal, take frequency in the y-axis, the variables on the x-axis 

and construct adjacent rectangles. In such that cases the height of the rectangles will be 

proportional to the frequencies. 

 

Weekly Wages (in Rs) Number of Workers 

10-15 7 

15-20 19 

20-25 27 

25-30 15 

30-35 12 

40-60 12 

60-80 8 
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1. When the class intervals are unequal a correction for unequal class intervals must be 

made. The correction or the relative frequency density. The frequency density is the 

frequency for that class divided by the width of that class. A histogram or frequency 

density polygon constructed from these density values would have the same general 

appearance as the correspondence graphical display developed from equal class-intervals. 

The following illustration explains histogram. 

 

Age Group Frequency In 

million 

Class-width Height-frequency 

y/class width 

0-5 17.9 5 3.58 

5-14 35.1 9 3.90 

14-18 16.0 4 4.00 

18-25 24.7 7 3.53 

25-35 34.4 10 3.44 

35-45 41.3 10 4.13 

45-55 35.9 10 3.59 

55-65 23.3 10 2.33 
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When we want to compare two histograms (for two sets of data), the bars drawn 

horizontally from the vertical axis (y-axis). Both sides of the vertical axis will have bars. 

An example of comparing two histograms for the data. 

 

Salary in Australian 

Dollars 

Male (in%) Female (in %) 

3,000-4,000 4.2 24.8 

4,000-5,000 16.7 31.4 

5,000-6000 16.7 23.8 

6,000-7,000 41.7 10.8 

More than 10,000 - - 
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Note:  The first bar from the bottom is erected on the class interval less than 4000 and the 

last bar (horizontally) is erected on the class interval 7000-10,000. The width of the bars 

varies from each other since the width of the class intervals. 

 

13.6.2 Frequency Polygon 

 A frequency polygon is graph of frequency distribution. It has more than four 

sides. It is particularly effective in comparing too or more frequency distributions. 

Also a frequency polygon is usually looked upon as if it were derived from histogram. If 

we join (by straight lines) the midpoints of the upper horizontal sides of the bars in a 

histogram, we get a frequency polygon. 

 

Two ways in which frequency polygon may be constructed. 

 

1. We may draw a histogram of a given data and then join by straight lines the midpoints 

of the upper horizontal side of each rectangle with the adjacent ones. The figure so 

formed is called frequency polygon. It is an accepted practice to close the polygon at both 

ends of the distribution by extending them to the base line. When this is done two 

hypothetical classes at each end would have to be included each with a frequency of zero. 
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This extension is made with the object of making the area under the corresponding 

histogram. 

 

Marks Number of 

Students 

Marks Number of 

Students 

0-10 4 50-60 14 

10-20 6 60-70 8 

20-30 14 70-80 10 

30-40 16 80-90 5 

40-50 15 90-100 2 

  

2. Another methods of constructing frequency polygon is to take the mid-points of the 

various class-intervals and them plot the frequency corresponding to each point and to 

join all these points by straight lines. The figure obtained would exactly be the same as 

obtained by method as above the only difference is that here we have not to construct a 

histogram. An illustration of frequency polygon is given below. 

 

Experience In Months No. Of Librarians 

0-10 8 

10-20 18 

20-30 23 

30-40 37 

40-50 47 

50-60 26 

60-70 16 

70-80 7 
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13.6.3 Ogives or Cumulative Frequency Curves  

At time we are interested in knowing how many workers of a factory earn less 

than 700 rupees per month; or how many workers earn more than Rs.1000 per month; or 

percentage of students who have failed; etc. To answer these questions, it is necessary to 

add the frequencies. When frequencies are added, they are called cumulative frequencies. 

These frequencies are then listed in a table called cumulative frequency table. The curve 

obtained by plotting cumulative frequencies is called cumulative frequency curve or an 

“Ogive”. 

 

There are two methods of constructing Ogive, namely. 

 

 The ‘Less than’ method 

 The ‘More than’ method 

 

 

1. In the ‘less than’ method we start with the upper limit of the classes and go on adding 

the frequencies. When these frequencies are plotted we get a rising curve. 
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2. In ‘more than’ method we start with the lower limits of the classes and from the 

frequencies we subtract the frequency of each class. When these frequencies are plotted 

we get a declining curve. Given below are two illustrations one of ‘less than’ method and 

the other of ‘more than’ method. 

 

Marks No of 

students 

Less than Cumulative 

Frequency 

More than Cumulative 

Frequency 

0-10 3 10 3 0 80 

10-20 9 20 12 10 77 

20-30 15 30 27 20 68 

30-40 30 40 57 30 53 

40-50 18 50 75 40 23 

50-60 5 60 80 50 5 

 

Significance of Ogive 

 From the standpoint of graphic presentation the ogive is specially used for the 

following purposes: 

 To determine as well as to portray the number or proportion of cases above or 

below a given value. 

 To compare two or more frequency distributions. Generally there is less 

overlapping when comparing several simple frequency curves in this manner. 

 Ogives are also drawn for determining certain values graphically such as medium, 

quartiles, deciles, Etc. 

Despite the great significance of ogives. It should be noted that they are not as simple 

to interpret as one may feel and hence the researcher should be careful while using them. 

 

13.7 LIMITATIONS OF GRAPHICAL REPRESENTATION OF 

DATA  
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Although graphs are powerful and effective media for presenting statistical data, 

they are not under all circumstances and for all purposes a complete substitute for tabular 

and other forms of presentation. Researcher must know when to use and when both to use 

these method and is able to select the most appropriate form for every purpose. 

The main Limitations are: 

 

 They can present only approximate values. 

 They can approximately represent only limited amount of information. 

 They are intended mostly to explain quantitative facts to the general public. From 

the point of view of satisfaction, they are not of much help in analyzing data. 

 They can be easily misinterpreted and, therefore can be used for personal self-

interest through advertisement and propaganda. As such at least diagrams should 

never be accepted without a close inspection of the benefits because things are 

very often not what they appear to be. 

 The two-dimensional and three-dimensional diagrams cannot be accurately 

appraised visually, and therefore, as far as possible their use should be avoided. 

SELF CHECK EXERCISES  

3) What are different types of Bar Graphs? 

4) What is frequency Polygon? 

5) What is Histogram?   

Note: 

      i) Write your answer in the space given below 

      ii) Check your answer with the answers given at the end of the unit  
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13. 8  SUMMARY  

 
  From the statistical point of view, if the data collected is represented in the form 

of tables and text, the understanding of that collected data becomes more confusing. 

Therefore representing it in graphical format is easy to understand and digest. It gives is a 

better eye view of the entire data. Graphically represented data can easily compare with 

other data. Even a layman easily understands graphical represented of data. 

 

13.9 ANSWERS TO SELF CHECK EXERCISES  

1. It gives a bird’s eye view of the entire data and therefore the information is easily 

understood. Pictorial presentations help in proper understanding of the data as it gives an 

interesting form to it. Graphs can be memorized easily. Visual impressions caused by 

graphs last much longer than those created by figures presented in a tabular form. 

 

 2. Two important objectives of Graphical Representations are; To render complex data 

simple, To ascertain certain statistical measures. 

 3. Different types Bar Graphs are Simple Bar Graph and multiple Bar Graph, Simple bar 

graph, sub Divided Bar Graph and Deviation Bar Graph  

 

 4. A frequency polygon is graph of frequency distribution. It has more than four sides. It 

is particularly effective in comparing too or more frequency distributions. 

 



 31 

 5. A histogram is a set of vertical bars whose areas are proportional to the frequencies 

represented. In simple words, a histogram is a bar chart or graph showing the frequency 

of occurrence of each value of the variable being analyzed. 

 

13.10 Glossary of Key Terms 

 

Graph:         Statistical information presented visually, using lines or bars to represent 

values. 

Bar Graph:     Type of graph used to visually display frequencies or percentages and can 

be   used to compare data. 

Pie Graph:    A graph that highlights segments of a circle to show simple distribution 

patterns. 

Pictogram:    A pictogram or pictograph is a symbol, which represents an object or a 

concept by illustration. 

Line Graph:   A graph in which points representing data are plotted and then connected 

with line segments 

Histogram:    Graph that uses vertical bars of varying heights to represent the proportion 

or relative frequency of a given class of data within a population. 

Frequency  

Polygon:        Method of presenting data employing single points joined by straight lines. 
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14.0 OBJECTIVES  

 After reading this unit you will be able to understand and learn the 

 

 Structure of Report Writings  

 Steps involved in preparing Research reports and different types of research reports 

 Organization of research reports, Citing footnote, Bibliography and Research report 

writing style manuals.  

  

14.1INTRODUCTION 

 

         You have introduced to Graphical Representation of Data in the previous chapter, 

here you will be introduced to another most significant chapter of the Research 

Methodology; Report Writing.The final and very important step in a research study is to 

write its report. The research report is a means for communicating our research experiences 

to others and adding them to the find of knowledge. This chapter discusses the meaning 

and purpose of research report, characteristics of report, functions of research report, types 

of reports, organization and structure of report, steps in writing research report, styles of 

writing, documentation, footnotes and bibliography and evaluation of research report. 

  

14.2 MEANING AND PURPOSE OF RESEARCH REPORT 

 

         A research report is a formal statement of the research process and its results.  It 

narrates the problem studied, methods used for studying it and the findings and conclusions 

of the study. 

         The purpose of a research report is to communicate to interested persons the 

methodology, and the results of the study in such a manner as to enable them to understand 

the research process and to determine the validity of the conclusions.  The aim of the report 

is not to convince the reader of the value of the result, but to convey to him what was done, 

why it has been done, and what was its outcome. It is so written that the readers himself 

can reaches his own conclusion as to the adequacy of the study and the validity of the 

reported results and conclusions. 

 

14. 3. CHARACTERSTICS OF THE RESEARCH REPORT 
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         A research report is a normative but authoritative document on the outcome of a 

research effort. It presents highly specific information for a clearly designated audience.  It 

is nonpersuasive as form of communication. Extra caution is shown in advocating a course 

of action even if the findings point to it. Presentation is subordinated to the matter being 

presented.  It is a sample, readable and accurate from of communication. 

  

14.4. FUNCTIONS OF THE RESEARCH REPORT 

 

 A well-written research report performs several functions. 

 It serves as a means for presenting the problem studied, methods and techniques 

used for collecting and analyzing data, the findings, conclusions and 

recommendations in an organized manner. 

 It provides systematic knowledge on a problems and issues analyzed. 

 It provides factual base for formulating policies and strategies relating to the subject 

matter studied. 

 It serves as a basic reference material for future use in developing research 

proposals in the same or related area. 

 It is a means for evaluating the researcher’s ability and competence to do research. 

 It reports servers as a means for judging the quality of the completed research 

project. 

  

 

SELF CHECK EXERCISES  

 

1. Describe briefly the Purpose and the characteristics of Report Writings. 

2. Name any three important functions of Report Writings. 

 

Note: 

i. Write your answer in the space given below 

ii. Check your answer with the answers given at the end of the unit. 
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14. 5. TYPES OF RESEARCH REPORTS: 

 

        Research reports may be divided into following types. 

 

 Technical report 

 Popular report 

 Interim report 

 Summary report 

 Research abstract, and 

 Research article 

  

14. 5.1. Technical report: 

 

         This is a comprehensive full report of the research process and its outcome. It is 

primarily meant for academic community. It is a formal long report covering all the aspects 

of the research process: a description of the problem studied the objectives of the study 

methods and techniques used, a detailed account of sampling, field and other research 

procedures, sources of data, tools of data collection, methods of data processing and 

analysis, detailed findings and conclusions and suggestion.  There is also a technical 

appendix for methodological details, copies of measuring instruments and the like.  It is so 

comprehensive and complete that others can replicate the study. 

         The technical report is essentially technical in nature and scope and couched in 

technical language.  It follows a specified pattern and consists of several prefatory sections 

with appropriate headings and paragraphs. 

  

14.5.2 Popular report: 

 

         This type of report is designed for an audience of executives/administrators and other 

non-technical users.  The requirement of this audience is different.  The organization of the 

popular report is very important.  The presentation can be more forceful and persuasive 

without, of course, and distortion of fact. Complicated statistical techniques and table can 

be used, if the situation demands other wise it will be presented with out any graphical or 

pictorial representation. 
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14.5.3. Interim report: 

 

         When there is long time lag between data collection and the presentation of the 

results. Interim report will be a suitable kind of a report to present data as and when the 

phase of the project work gets complete. Interim reports fulfills certain functions.  It 

facilitates the sponsoring agency to take action without waiting for the full report. It helps 

to keep alive the agency’s interest in the study and prevent misunderstandings about the 

delay.  The report also enables the researcher to find the appropriate style of reporting. 

         The interim report contains a narration of what has been done so far and what was is 

outcome.  If presents a summary of the findings of that part of analysis which has been 

completed. 

  

14.5.4 Summary report: 

 

 A summary report is generally prepared for the consumption of the lay audience.  

The preparation of this type of report is desirable for any study whose findings are general 

interests.  It is written is non-technical, simple language with a liberal use of pictorial 

charts.  It just contains a brief reference to the objective of the study, its major findings and 

their implications.  It is a short report of two or three pages.  Its size is so limited as to be 

suitable for publication in daily newspapers. 

  

 14.5.5 Research Abstract: 

 

 Research Abstract is a short summary of the Research report or it may be the theses and 

Dissertations. Usually research abstract contains the Objectives, Purpose of the study, 

Methodology, Results, discussion and Conclusions, all this has to be written in very short 

form and should be able to stimulate the further reading. Research reports are very 

important for the development of human knowledge and to control the information 

explosion.  
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14.5.6 Research article: 

          

Research Article is the outcome of the research that each individual or the group of 

people carried out during a course of time. The academic community throughout the world 

publishes numerous number of research work in various scholarly communications such as 

Journals and in a working papers, magazines etc. The research article must be well 

organized to understanding the research results. Research articles are the main source of 

information; it will further enhance the research and the body of knowledge. 

Research article must contain the following components. 

 Introduction: 

         A statement of the nature of the problem and a brief review of previous studies 

pertinent to the development of the specific questions or hypotheses to b e tested. 

 Method: 

         A brief statement of what was done, where and how it was done, and a statement of 

the specific techniques and tools used in the study. 

 Results: 

           Presentation of the findings of the study, by using tables or charts. 

 Discussion: 

         Discussion of the findings in relation to the hypotheses of questions originally posed. 

 Conclusion: 

Presentation of the contribution of the study to body of knowledge and the broader 

implications of the findings. 
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14.6. ORGANISATION AND STRUCTURE OF RESEARCH REPORT 

       In this section, the format of a comprehensive technical report or doctoral theses is 

discussed. 

A research report has a number of clearly defined sections. While the headings of the 

sections and their order may vary from one situation to another, the following is suggested 

as a broad sequence of contents of a research report. 

 

A. Prefatory items 

 Title page 

 Researcher’s declaration 

 The certificate of the research supervisor 

 Preface / Acknowledgements 

 Table of contents 

 List of tables. 

 List of graphs and charts 

 Abstract of synopsis 

  

B. Body of the report 

 

      1. Introduction 

 Theoretical background of the topic. 

 Statement of the problem 

 Review of literature 

 The scope of the present study 

 The objectives of the study 

 Hypotheses to be tested 

 Definition of concepts 

 Model, if any 
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2. The design of the study 

 Methodology 

 “Overall typology” 

 “Method of data collection” 

 Sources of data 

 Sampling plan 

 Data collection instruments 

 Filled work 

 Data processing and analysis plan 

 An overview of the report 

 Limitations of the study 

 

 3. Results:  

 Findings  

 Discussion 

4. Summary:  

 Conclusions and Recommendations 

 

C. Terminal items: 

 Bibliography 

 Appendix 

 Copies of data collection instruments 

 Technical details on sampling plan 

 Complex table 

 Glossary of new terms used in the report 
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SELF CHECK EXERCISES  

 

3. Name different types of Research Reports? Explain briefly any two. 

4. Give a brief bird view of structure of Research Report. 

 

Note: 

i. Write Your answer in the space given below 

ii. Check your answer with the answers given at the end of the unit 
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14.7 SUMMARY 

 
Publication Research reports constitutes a major portion of Research Report writngs. 

Reseach report must be well organized and acknowledgement of using various sources of 

Information by different means of communication modes and owners of information has to 

be cited in the proper order for future use and expanding the body of knowledge. The 

organization of reports should utilize the graphs and Pictorial means to represent the 

complex data wherever necessary. Thus research report plays a vital role in the research 

process and it helps to the Information seekers obtain required information, if the report 

organized using some standard techniques.  

 

14.8 ANSWER TO SELF CHECK EXERCISES  

 

1.The purpose of a research report is to communicate to interested persons the 

methodology, and the results of the study in such a manner as to enable them to understand 

the research process and to determine the validity of the conclusions.  The aim of the report 

is not to convince the reader of the value of the result, but to convey to him what was done, 

why it was done, and what was its outcome 

 It presents highly specific information for a clearly designated audience 

 It is a sample, readable and accurate from of communication, which can be 

represented in the form of Books, Thesis and Dissertations, Journal Articles etc. 

 

2.Major functions of Research Reports are  

 It serves as a means for presenting the problem studied, methods and techniques 

used for collecting and analyzing data, the findings, conclusions and 

recommendations in an organized manner. 

 It provides systematic knowledge on a problems and issues analyzed. 

 It provides factual base for formulating policies and strategies relating to the subject 

matter studied. 

 

3. Different Types of Research reports 

 Technical report 

 Popular report 

 Interim report 
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 Summary report 

 Research abstract, and 

 Research article 

 

Technical Report is a comprehensive full report of the research process and its 

outcome. It is primarily meant for academic community. It is a formal long report covering 

all the aspects of the research process: a description of the problem studied the objectives 

of the study methods and techniques used, a detailed account of sampling, field and other 

research procedures, sources of data, tools of data collection, methods of data processing 

and analysis, detailed findings and conclusions and suggestion 

 

Summary Report is a summary report is generally prepared for the consumption of the lay 

audience.  The preparation of this type of report is desirable for any study whose findings 

are general interests.  It is written is non-technical, simple language with a liberal use of 

pictorial charts 

 

4.The structure of the research reports consist of the following stuffs; Prefatory Items, 

Body of the research reports, Design of the study, results and summary , conclusion and 

Terminal Items. 

 

5. Steps involved in the research report writing process 

 The target audience 

 The communication characteristics of the audience 

 The intended purpose of the report 

 The type of report 

 The scope of the report 

 The style of the reporting 

 The format of the report 

 Outline/ table of contents. 

With reference to the intended user, the type of report to be prepared should be determined, 

when the research is undertaken to fulfill the requirements of a degree or diploma, or 

funded by a research promotion agency, the report is prepared as a comprehensive 
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technical report.  When it is sponsored by a user organization, it is written as a popular or 

summary report. 

6. The ethics of scholarship require proper acknowledgment of all source materials by a 

write. This is a matter of intellectual honesty and validation of his work as well. Credit for 

borrowed words, ideas, symbols or other forms of _expression should be given and their 

sources should in the text or footnotes. 

By a Single Author 

Berlage, Gai Ingham. Women in Baseball: The Forgotten History. Westport:  

Greenwood,1994. 

By Two or Three Authors 

Eggins, Suzanne, and Diane Slade. Analysing Casual Conversation. London: Cassell, 1997. 

 

14.9 Glossary of Terms 

  

Research Report:   The document that the researcher develops at the conclusion of the 

research project. 

 

Technical Report:  A technical report (also: scientific report) is a document that describes 

the progress or results of technical or scientific research, or the state of 

a technical or scientific research problem. Such reports are often 

prepared for sponsors of research projects. 

 

Bibliography:   A bibliography is a list of citations that appear at the end of a paper, 

article, chapter or book. There are also books entirely made up of 

bibliographies. These are usually compilations of citations on a 

particular subject or by a particular author. 

 

Footnote:    A note at the bottom of the page citing the source of or additional 

information about information appearing on the page; sometimes this 

same data appears as endnotes: the notes for the entire article 

appearing at the end of that article. 

 

Citation:      Information such as author, title, pagination, and dates which 

identifies   an item - book, journal article, or other format. Sufficient 

information is included to locate the original item. 
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15.0. Objectives 
 Steps involved in preparing Research reports and different types of research reports 

 Organization of research reports, Citing footnote, Bibliography and Research report 

writing style manuals.  

 

15.1. Introduction:  Steps in Writing Research Report 
 

 After the data analysis is over, report writing cannot be started abruptly. It requires 

careful pre-planning. This planning process involves the following considerations and steps. 
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         As a research report is a means of communication, we have to consider some basic 

questions, which determine the effectiveness of communication, namely, ‘who’ says ‘what’ to 

‘whom’ in ‘which way’ and with ‘what effect’. 

 The target audience 

 The communication characteristics of the audience 

 The intended purpose of the report 

 The type of report 

 The scope of the report 

 The style of the reporting 

 The format of the report 

 Outline/ table of contents. 

 

a. The target audience: 

 

         The first step in planning report writing is to determine the target audience. The form and 

style of reporting and other aspects depend upon the type of the reader, for whom the report is 

intended.  The identification of the target audience depends on who is the researcher and what is 

his intention. 

         The target audiences may be classified into. 

 The academic community 

 The sponsors of research, and 

 The general public 

  

b.The communication characteristics of the audience: 

         The second step in the planning report writing is to consider the selected audience 

communication characteristics.  What is their level of knowledge on the subject between the 

readers and the writer? The greater the knowledge gap, the more difficult it is to convey the full 

findings meaningfully and concisely. 

         The purpose of report is not communication with the target audience. Hence we must 

constantly keep in mind the needs and requirements of the target audience. 
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c.The intended purpose of the report 

          

What is the intended purpose of the report? It is meant for evaluation by experts for the 

award of a degree or diploma?  It is to be used as a reference material by research and fellow 

scientists? Or it is meant for implementation by a user-or-organization?  This intended purpose 

also determines the type of the report and its contents and form of presentation. 

 

d. The type of report 

 

         With reference to the intended user, the type of report should be determined, when the 

research is undertaken to fulfill the requirements of a degree or diploma, or funded by a research 

promotion agency, the report is prepared as a comprehensive technical report.  When it is 

sponsored by a organization or research institution, it is written as a popular or summary report 

and Research report. 

  

e. The scope of the report 

 

         The next step is to determine the scope of the contents with reference to the type of the 

report and its intended purpose.  For example, a research thesis or dissertations to be submitted 

for award of a degree or diploma should narrate the total research process and experience; the 

state of the problem, a review of previous studies, objectives of the study, methodology, finding 

conclusions and recommendations. 

 

f. The style of reporting 

 

         What should be the style of reporting?  Should it be simple and clear or elegant and 

pampers? Should it be technical or journalistic? These questions are decided with reference to 

the target audience. For a detailed discussion on style. 

  

g. The format of the report 
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         The next step is to plan the format of the report, which varies according to the type of 

report. 

  

h.Outline/ Table of contents 

 

         The final step in planning report writing is to prepare a detailed outline for each of the 

proposed chapters of the report. An out line lends cohesiveness and direction to report writing 

work. Until an outline is prepared, the researcher does not know that he ahs to do and how to 

organize the presentation. 

         A table of contents flows from the nature of the problem under study and the objectives of 

the study, the hypothesis to be tested and the variables used in the study. 

  

i.Styles of writing: 

 

         There are two styles of writing 

 Topic outline 

 Sentence outline 

         Topic outline, the topic heading and the sub-topic headings are noted and the point to be 

discussed under each subheading may be denoted by one or two key words. 

         In the sentence outline the essential ideas to be discussed under each sub-topic are stated. 

This requires more thought and decisions on what to include and hoe to say it. It guards against 

later forgetting certain specific points that one wanted to make. 

  

15.3. DOCUMENTATION OF FOOTNOTES AND BIBLIOGRAPHY: 

 The ethics of scholarship require proper acknowledgment of all source materials by a 

writer. This is a matter of intellectual honesty and validation of his work as well. Credit for 

borrowed words, ideas, symbols or other forms of expression should be given and derivation of 

the information from the different sources should be mentioned as footnotes or as References. 

There are two alternative models for documenting sources of ideas and information. 

 Foot notes and 
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 References-cited format 

  

15.3.1 Footnotes: 

         Footnotes are of two kinds: content and reference. A contents note contains explanatory 

materials. Reference notes serve as documentation of sources areas means for cross-references. 

 

Purpose of Footnotes: 

Footnotes serve several purposes: 

 To acknowledge indebtedness. This acknowledgement is necessary when an exact 

quotation is used or when a passage of another writer is paraphrased. 

 To amplify or clarify the ideas or information presented in the text. The footnotes used 

for this purpose are called content footnotes. They are used to clarify thoughts and 

concepts presented in the text without complicating the presentation. 

 All-important statements of fact must be supported by evidence of their validity. 

 To refer the reader to sources of information on the subject under discussion. 

 To give the original version of material that has been translated in the text. 

 To provide cross-reference to various parts of the thesis. 

  

Placement: 

         Placing an index number indicates a footnotes citation. This may be immediately 

following an author name, title, a sentence or a paragraph. 

         The superscript numeral must appear at the top of the line both in the text and in a footnote. 

No mark of punctuation is used after the superscript numeral, either in the text or in the footnote. 

         Superscripts may be confusing for mathematical or scientific formulae, in such cases, 

symbols like asterisk (*), daggers (+), double dagger, two asterisks, etc may be used. 

         Foot note contents: foot note citations for reference should contain full information for 

identification, viz., and author name year and page number. 

         Examples of footnotes for citing various types of materials, books, articles, publications, 

etc. are given below. The writer should carefully note the formats, punctuation, abbreviations 

and other details. 

 Author name in a footnote: 
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         As per the general practice, in footnotes the name of the author starts (written as) by fuller 

Name i.e., Albert Einstein, but in a bibliography it starts with the second or surname, i.e., 

Einstein, Albert. In order to avoid the confusion some time it is advised to use surname in the 

footnote. 

 

 Examples of footnotes: 

For citing books 

Single volume works. 

1. Mann,R.S., Social change and Social research, New Delhi, Concepts Publishing Company, 

1988, p.27. 

Editor as an author: 

1. Banta, Richard E., “New Harmony”, Encyclopedia Britannica, Chicago: William Benton, 

1968, ___________________ 

 

Publication of the Government organization: 

1. Government of India, India 1986: A reference annual, New Delhi: Publications division, 

1987, p.127. 

 

  

Quoting from secondary sources: 

 

For citing journals: 

         The footnote format for citing articles from scholarly journals is: 

         Author’s name, title of article enclosed in evaluation marks, name of the journal 

underlined, volume number, issue number, the date of publication, etc. 

1. Drunker Peter F., “what business can learn from man profits, Harvard Business Review, 4th, 

July-August 1989, pp.88-93. 

  

Reference-cited format: 
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         The reference-cited format of documentation consists of a single listing of research 

referenced at the end of a par\per or thesis. This is preferred in most scientific writing. It is most 

often headed as “Reference cited” or “References”. References are listed in alphabetical order at 

the end of the report/paper without numbering. They include Author Name, Title of the 

Document, Edition Statement, Place of Publication, Publisher Name, Year of Publication, and 

Pagination etc.  

 

References: 

1.    Berreman, G.D., Hindus of the himalayas: Ethnography and change,  Berkeley, 

University of California Press, 1972. 

2.    Srinivas, M.N., Shah A.M and Ramaswamy, E.A., The field worker and the field: 

problems and challenges in sociological investigation, Delhi: Oxford University Press, 

1979. 

          

15.3.2 Bibliography: 

 

         The bibliography is a list of references relating to a topic or subject. It is located at the end 

of the main body of the report. It contains all the information found in a first footnote relating to 

a work. 

         The function of bibliography is different from that of footnotes. While footnotes are used 

to cite authority for specific statements quoted or paraphrased. The bibliography lists in 

alphabetical order references used by the writer. The footnotes designate the exact place where 

the quoted matter is located. But the bibliography just gives identification details for the work, as 

a whole. 

 

Format: 

         The format is for bibliographical listings for books, reports, articles etc., are same as the 

formats for footnotes except one differences. That is no page number is stated and the case of 

books and reports listed in the bibliography 

Classification: 

         When there are two or more works by the same author repetition of his same is avoided by 

substituting for it an unbroken line light spaces in length, beginning with the left margin. 
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         Some examples of bibliographical forms: 

1. Books: 

         Bulmer, Martin (Ed.), Sociological Research Methods, London: Mac Millan, 1977. 

 

2. Journals: 

         Becker, H.S., and Geer, B., “Participant observation and interviewing”, Human 

organization, 16, 1957, pp.28-32. 

  

Annotated Bibliography: 

         In this bibliography, each entry is followed by a one-sentence or one-paragraph 

description of the contents of the work cited. 

 

1. Bandyopadhyaya, Jayantamja, The theory of marines, Ahmedabad: Allied publication, 1988. 

Typing instructions for bibliography list of references: 

1.     The heading bibliography or references is placed on inch place below the top of the 

paper. 

2.     The first entry is placed a double space below the title. 

3.     The entries are arranged in an under hung, single spaced form, with double spacing 

between items. 

4.     Where there are two or more works by the same author listed consonantly, repletion of 

his name is avoided by substituting for it an unbroken line eight space in length, 

beginning flush with the left margin and followed by a period. 

  

Abbreviations: 

         To conserve space while writing footnotes and bibliography we can use following 

abbreviation,  

chap. Chapter      

ed. edition 

Rev. ed. revised edition    

2nd ed. second edition 

Ed. (Eds) Editor (Editors)    
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rans. Translated by 

n.d. no date    

p. (pp.) page (pages) 

Vol.  Volume (as in Vol. 3)    

vols. volumes (as in 10 vols.) 

No.  Number    

Pt. Part 

Suppl. Supplement    

Tech. Rep. Technical Report 

  

15.4 EXAMPLES OF RESEARCH REPORT WRITING STYLE MANUALS 
 

Few Examples of Research Report Writing Style Manuals  

 

15.4.1 Chicago Manual of Style 

15.4.2 MLA Handbook for Writers of Research Papers 

15.4.3 Publication Manual of the American Psychological Association 

 

15.4.1 Chicago Manual of Style of Writing Citations 
 

The following examples are based on the Chicago Manual of Style 

A Book 

Footnote: 

  1. Kate L. Turabian, A Manual for Writers of Term Papers, Theses, and Dissertations 

(Chicago: University Chicago Press, 1996), 187-213. 

Bibliography: 

Turabian, Kate L. A Manual for Writers of Term Papers, Theses and Dissertations. 

Chicago: University of Chicage Press, 1996.     

A Journal Article 
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Footnote: 

1. Alvin Schrader, "Internet Censorship: Issues for Teacher-Librarian," Teacher Librarian 26, 

no. 5 (1999): 18-20.  

(Note: Include the issue number only if each issue of the journal begins with page 1.) 

Bibliography: 

Schrader, Alvin. "Internet Censorship: Issues for Teacher-Librarian."Teacher Librarian 26, 

no. 5 (1999): 15-20. 

A Magazine Article 

Footnote: 

2. John Schofield, "Fighting for French: a New Report Takes Aim at Barriers to Bilingualism 

for Canadian Students," Macleans's, August 28, 2000, 42. 

Bibliography: 

Schofield, John. "Fighting for French: a New Report Takes Aim at Barriers to Bilingualism for 

Canadian Students." Macleans's, August 28, 2000, 42. 

A Newspaper Article 

It is not necessary to include news articles from daily papers in a bibliography. 

 5. Bryant Avery, "Oil Prices Likely to Remain High," The Edmonton Journal, Wednesday, 

February 9, 2000, Business section. 

An Encyclopaedia Article 

It is not necessary to list well known reference books in bibliographies, cite the item preceded 

by s.v. (sub verbo, "under the word") 

4. Encyclopaedia Britannica, 15th ed., s.v. "ice hockey 

 

15.4.2 MLA Handbook for Writers of Research Papers 
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The following examples are based on the MLA handbook for writers 

From a Book 

By a Single Author 
 

Berlage, Gai Ingham. Women in Baseball: The Forgotten History. Westport:  

Greenwood,1994. 

 

By Two or Three Authors 

 

Eggins, Suzanne, and Diane Slade. Analysing Casual Conversation. London: Cassell, 1997. 

 

By More Than Three Authors 

 

Edens, Walter, et al., eds.  Teaching Shakespeare.  Princeton: Princeton UP, 1977. 

 

By a Corporate Author 

 

National Research Council. China and Global Change: Opportunities for Collaboration. 

Washington: Natl. Acad., 1992. 

 

From a Magazine  
Mehta, Pratap Bhanu. “Exploding Myths.” New Republic 6 June 1998: 17-19. 

 

 

From a Journal With Continuous Pagination 

Craner, Paul M. “New Tool for an Ancient Art: The Computer and Music.” Computers and the 

Humanities 25 (1991): 303-13. 

 

From a Journal Paginating Each Issue Separately 

Hallin, Daniel C. “Sound Bite News: Television Coverage of Elections, 1968-1988.” Journal of 

Communication 42.2 (1992): 5-24. 
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From a Journal Using Only Issue Numbers 

Bowering, George. “Baseball and the Canadian Imagination.” Canadian Literature 108 (1986): 

115-24. 

 

From a News Paper  

Lohr, Steve. “Now Playing: Babes in Cyberspace.” New York Times 3 Apr. 1998, late ed.:C1+. 

 

15.4.3 Publication Manual of the American Psychological Association (APA) 

The following examples are based on the APA Publication Manual. 

 

A Book 

By a Single Author  

Nagel, P. C. (1992). The Lees of Virginia: Seven generations of an American family. New York: 

Oxford University Press. 

By a Corporate Author + Published by Author + Edition  

American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders 

(4th ed.). Washington, DC: Author. 

Journals, Magazines, Newspapers, Etc.   

 

One Author  

Paivio, A. (1975). Perceptual comparisons through the mind's eye. Memory & Cognition, 3, 635-

647.  

 

Two to Six Authors + Journal Paginated by Issue  

Klimoski, R., & Palmer, S. (1993). The ADA and the hiring process in organizations. Consulting 

Psychology Journal: Practice and Research, 45(2), 10-36. 

 

15.5. WRITING THE REPORT: 
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         The report needs several revisions and rewriting. This hard fact has to be kept in mind 

while starting the writing work. The writer should arrange the following materials in an order 

and keep them on the table ready for use: 

1.    The detailed outline for chapters. 

2.    Note cards arranged in the order of chapters. 

3.    Source cards arranged in an alphabetical order. 

4.    Statistical tables, charts and results of analysis, each in separate sheet and 

5.    Plain sheets of paper and a good pen.  

  

         The writer should sit aside a section of free time for the report writing work. One 

should establish a regular schedule for writing until the work is done. He should begin 

drafting as soon as some thoughts on the topic crystallize in his mind. Once he starts writing 

he should plan for an atmosphere of quiet and isolation. Any serious writing requires free 

mind and free atmosphere. 

SELF CHECK EXERCISES  

1) What are the steps involved in Writing Research Report? Describe Type of Report. 

2) What is the need of Foot Note and Bibliography?Write a Citation order for Books Using 

MLA Writing Style. 

 

Note: 

      i) Write your answer in the space given below 

      ii) Check your answer with the answers given at the end of the unit. 

 

 

 

 

 

 

 

 



14 

 

 

 

 

 

 

 

 

 

 

 

 

15.6 SUMMARY 
 
Publication Research reports constitutes a major portion of Research Report writngs. Reseach 

report must be well organized and acknowledgement of using various sources of Information by 

different means of communication modes and owners of information has to be cited in the proper 

order for future use and expanding the body of knowledge. The organization of reports should 

utilize the graphs and Pictorial means to represent the complex data wherever necessary. Thus 

research report plays a vital role in the research process and it helps to the Information seekers 

obtain required information, if the report organized using some standard techniques.  

 

ANSWER TO SELF CHECK EXERCISES 

 
Steps involved in the research report writing process 

 The target audience 

 The communication characteristics of the audience 

 The intended purpose of the report 

 The type of report 

 The scope of the report 

 The style of the reporting 

 The format of the report 

 Outline/ table of contents. 

With reference to the intended user, the type of report to be prepared should be determined, when 

the research is undertaken to fulfill the requirements of a degree or diploma, or funded by a 
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research promotion agency, the report is prepared as a comprehensive technical report.  When it 

is sponsored by a user organization, it is written as a popular or summary report. 

6. The ethics of scholarship require proper acknowledgment of all source materials by a write. 

This is a matter of intellectual honesty and validation of his work as well. Credit for borrowed 

words, ideas, symbols or other forms of _expression should be given and their sources should in 

the text or footnotes. 

By a Single Author 
Berlage, Gai Ingham. Women in Baseball: The Forgotten History. Westport:  

Greenwood,1994. 

By Two or Three Authors 

Eggins, Suzanne, and Diane Slade. Analysing Casual Conversation. London: Cassell, 1997. 

 

15.7 Glossary of Terms 

  

Research Report:   The document that the researcher develops at the conclusion of the research 

project. 

 

Technical Report:  A technical report (also: scientific report) is a document that describes the 

progress or results of technical or scientific research, or the state of a 

technical or scientific research problem. Such reports are often prepared for 

sponsors of research projects. 

 

Bibliography:   A bibliography is a list of citations that appear at the end of a paper, 

article, chapter or book. There are also books entirely made up of 

bibliographies. These are usually compilations of citations on a particular 

subject or by a particular author. 

 

Footnote:    A note at the bottom of the page citing the source of or additional 

information about information appearing on the page; sometimes this 

same data appears as endnotes: the notes for the entire article appearing at 

the end of that article. 
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Citation:      Information such as author, title, pagination, and dates which identifies   

an item - book, journal article, or other format. Sufficient information is 

included to locate the original item. 
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Unit -16 

EVALUATION OF RESEARCH REPORT 

 

 
STRUCTURE 

 

16.0 Objectives 

16.1. Introduction. 

16.2 Situation in Which Research Report May Be Evaluated 

16.3. Method of Research Evaluation 

16.4. Criteria for Evaluation of Research Reports 

16.5 Summary 

16.6 Answers to Self Check Exercise 

16.7 Glossary of Terms   

 

 

16.0. OBJECTIVES  

 

After reading this unit you will be able to understand  

 What is an evaluation research report. 

 Methods of Research report Evaluation. 

 What are the criteria that are essential to evaluate a research reports. 

 

16.1 INTRODUCTION 

 
In this unit you will be introduced the topic of evaluation of research reports. The unit consists 

of Methods of Research report evaluation, Criteria for evaluation research reports. 
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Evaluation is  a “Assessment against a standard. Evaluations can assess both the process (of 

establishing a programme to deliver an outcome) and outcomes (ultimate objectives)”. Any 

work that we do will be evaluated ourselves and some time by different people, for instance if 

the doctoral student done/ completes, The thesis or dissertation has to be submitted to the 

university, before awarding the degree, university constitute a committee consist of subject 

experts to evaluate the thesis, Constitute committee will evaluate the thesis by established 

standard to assess whether the submitted research reports meets those criteria. This process 

determines the quality of research reports. Thus Evaluation of research reports plays a 

significant role in research process. 

Evaluation or criticism should be positive as well as negative. It is usually easier to be negative 

about a research report, to say what strikes you as wrong with it, than to be positive about the 

report, to make clear what its good aspects are. But it is important for you, in your critiques, to 

explain what you find good in a research report as well as what you find bad. This is not to say 

that in critiquing a particular report, you must aim to set forth a balance between its good 

points and its bad points (after all, there may not be such a balance to be found); it is only to 

say that you should look for, and comment on, the good things as well as the bad. 

 

Evaluating the Reporting of the Research 

The reporting of a research effort is generally easier to evaluate than the research itself, for all 

of us (at any rate, all professionals) are used to reading and to having reactions that we can 

verbalize as "That was clear and easy to read" or "That was muddy, hard to understand." An 

author's prime duty in the writing of a research report is to communicate to the reader, and all 

of us can tell when an author has failed to communicate clearly.  

But in criticizing a research report, you must also consider the question of whether the author 

has said all that he or she ought to have said about the research. Please note that it is possible 

for a research report to be a good report without adhering to this outline. A research report that 

does not do so should nevertheless include, in some order, all the items contained in the 

outline.  
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13.2 SITUATION IN WHICH RESEARCH REPORT MAY BE 

EVALUATED  
 

1.A doctoral research thesis or dissertation submitted to a university for award of Ph D degree 

is evaluated by a Board of Examiners consisting of academic experts in the concerned field of 

study. This evaluation aims at judging the research competence of the researcher-how well he 

planned and executed the study –and the contribution of his study to knowledge, policy and 

action. This evaluation embraces all aspects of the research process-from problem selection to 

reporting 

 

2. A critical analysis of research reports may be prescribed as an assignment to research 

students. Research reports for this purpose may be selected from the published research 

reports, unpublished theses or dissertations found in the university library, or research abstracts 

published in journals. Through a critical analysis of research reports, a student may gain some 

insight into the research problem formulations, research designs, difficulties inherent in the 

research process, measurements, processing and analysis of data, interpretation of results and 

the form, organization and presentation of the research report. 

 

3. Research Promotion bodies like ICSSR are interested in the quality of reports of research 

studies funded by them. They often refer the research reports to one or two references before 

releasing the final installment of the research grant. 

 

4. Many Ph D scholars seek from funding agencies like, CSIR, UGC, ICSSR, etc. Financial 

assistance for publishing reports. A funding agency refers the reports submitted for publication 

grants to experts for review and recommendation. This evaluation is meant for ascertaining 

whether the report represents a significant contribution to knowledge and whether it is worthy 

of publications. 

 

13.3 METHOD EVALUATION OF RESEARCH REPORTS  
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Research has become active in recent days. There is an increasing trend in research output 

published. A research work can take form of a research report. It may be in the form of a 

separate document or appear as a journal article. There is a need for careful evaluation of the 

research output. It is not possible to lay down a definite criterion, which would be equally 

applicable to all kinds of research studies likely to be carried out. The Scientific method is 

considered as the most systematic and sensible approach. However, there is no single scientific 

method. The main steps of scientific method are as below. 

1. Identify and define the problem 

2. Carry out preliminary observations and also collect previously know facets. 

3. Make guesses or formulate hypotheses. 

4. Formulate research design 

5.  a) Perform as experiment, or 

b) Collection and analysis of data  

6. Draw logical conclusions, leading to a general statement or a principle. In case a 

hypothesis is rejected, then modify it or formulate another hypothesis. 

 

13.4 CRITERIA FOR EVALUATION OF RESEARCH REPORTS  

 

On what basis a research report can be evaluated or reviewed? There is no universally accepted 

set of standards for evaluating a research report. However, the following checklist will serve as 

a general guideline for a critical or analysis of a report: 

In the introduction to a research report, the author should prepare the reader for what the latter 

is going to find in the report. You have probably heard the story about the old-time preacher 

who was asked why his sermons were so favorably received by the members of his 

congregation. The preacher is supposed to have replied, "Well, I start by telling 'em what I'm 

going to tell 'em; then I tell 'em; and then I tell 'em what I've told 'em."  (See Endnote 3)  The 

introduction to a research report is the "what I'm going to tell 'em" portion of the report. 

In the background part of the introduction, the author should explain what led up to the 

problem-solving effort or investigation being reported in the article (or technical report or 

book). 
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In the outline of the problem and its context part, the author should succinctly explain the 

problem itself. The explanation should include a description of as much of the setting of the 

problem as will help the reader to understand the problem; e.g., the author might explain that 

the problem came to light in the public-services department of an academic library of a stated 

size serving a college of a stated size and nature. 

In the previous related work part, the author should discuss earlier research efforts that looked 

into problems similar, but not identical, to the author's problem. The author should explain why 

the results of the earlier researches failed to provide a satisfactory solution to the problem 

about which he or she is now writing; i.e., why the author's research needed to be done even 

though similar problems had already been investigated. 

 

1. The appropriateness of the title 

a) Does the title exactly indicate the core of the study? 

b) Is it clear and concise? 

c) Does it promise no more than what the study can provide? 

2. Importance of the problem 

a) Is the research problem topically important? 

b) Is it socially relevant in terms of its contribution to knowledge and/or solution to 

the burning problem of the day? 

The purpose section of a research report should clearly state the goal and the objectives of the 

investigation. In addition to any informal discussions of the goal that the author may think 

helpful, there should be a carefully worded explicit statement of each major objective.  

One of the best ways of providing such statements is to express each major objective in the 

form of a testable hypothesis. While the absence of a testable hypothesis does not necessarily 

mean that the author failed to really understand what he or she was doing, the presence of such 

a hypothesis should encourage the reader to expect to find that the investigation was carried out 

well.  
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At the very minimum, the report should contain a statement along the lines of: "The purpose of 

this investigation was. . .", or "This project was intended to establish that. . .", or "What we 

attempted to do was. . .", etc. If the report contains no such statement, the reader is entitled to 

infer that the author never had a clear purpose in mind, either during the investigation or in 

writing about it. 

In addition to an explicit statement about the hypothesis or hypotheses that were tested, there 

should be explicit definitions of all terms that were coined for use in the report and/or are used 

in the report in an unusual way and/or are used in the report in a specific, restricted sense.  

Similarly, there should be statements of the assumptions made in the investigation; i.e., there 

should be explicit discussions of those aspects of the problem, and the situation in which it 

arose, (a) that were not under the control of the investigator, thus forcing the investigator to 

accept them as they were, and (b) that have, in the investigator's judgment, a reasonable 

likelihood of having an effect on the problem, and hence on the investigation--an effect that 

cannot be known exactly. 

3. Problem formulation 

a) Is the problem clearly defined? 

b) Is it properly delimited? 

c) Are the research questions clearly stated? 

d) Are they specific and related to the selected theme? 

e) Are hypotheses pertinent to research questions? 

f) Are they clearly stated and testable? 

g) Are the operational definitions valid and reasonable? 

h) Are assumptions and limitations stated? 

i) Does the problem formulation reflect the researcher’s mastery of the subject 

matter of the study? 

 

4. Review of related Literature and earlier studies 

a) Is this review covered adequately? 

b) Is it well organized and documented ? 
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c) Has the research gap been identified? 

d) Does the present study fill in the gap? 

 

5. Soundness of methodology  

a) Are the type of research and sources and methods of data collection described in 

detail? 

b) Are the above methods appropriate to the problem under study and the 

respondents? 

c) Does the research design appropriate to test adequately the hypothesized 

relationship? 

d) Is the sampling design appropriate and described in detail? 

e) Are the methods adopted for sampling scientific? 

f) Is the sample size adequate? 

g) Are relevant variables recognized, defined, inter-related and measure? 

h) Are data-gathering instruments appropriate? 

i) Are the validity and reliability of the instruments established 

j) Are the details of methodology adequate for replicability? 

In the methods section of a research report, the author should explain carefully and in detail 

just what data were used in the investigation. That is, the author should explain just what were 

the objects or concepts (e.g., relationships, behaviors) that were observed and/or examined 

and/or studied in the investigation. In particular, the author should clarify the question of why 

these data were pertinent to the purpose of the investigation; i.e., why they could be expected 

to shed light on the problem.  

Furthermore, the author should discuss the methods of collection of the data: just how were 

they identified and observed. In a statistically oriented investigation, if the data were identified 

by means of random sampling, the author should say so and should outline the randomization 

process; if random sampling would have been preferable but was impossible (or thought to be) 

for some reason, the author should discuss the rationale for replacing randomized collection by 

his or her other method of data collection. If the investigation was not statistically oriented, the 
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author should explain whatever methods were used to identify the objects or concepts to be 

further processed in the investigation, and should indicate the reasons for choosing them. 

Finally, the author should discuss the methods of analysis of the data: how they were 

examined, studied, counted, etc. In a statistically oriented investigation, the statistical 

procedures used should be identified and the rationale for choosing them discussed. If the 

investigation was not statistically oriented, the author should explain whatever procedures were 

used for analyzing the data, and should indicate the reasons for choosing them. 

 

6. Data Analysis 

a) Is the analysis objective and deep? 

b) Is the statistical treatment appropriate 

c) Is appropriate use made of tables and charts? 

d) Is their format proper and complete? 

e) Have the hypotheses been adequately tested? 

f) Is the analysis of data relationship logical and perceptive? 

g) Is it significance of statistical results tested properly? 

h) Are the statistical results interpreted and presented with out any bias? 

 

 

7. Contribution of the study and conclusions and recommendations 

a) Are the findings of the study stated clearly? 

b) Are the findings generalized? 

c) Does the study test a theory or develop a new theory, a new model or new tool 

or contribute to methodology in any other way? 

d) Are the conclusions logical and justified by the empirical evidence? 

e) Are the implications of the results for policy and action explicitly pointed out? 

f) Are the recommendations flows from the findings? 

g) Are the recommendations specific and practical? 
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Properly used, the word result should be restricted to only those findings of the investigation 

that can be inferred by rigorous procedures from the data collected. Used in this careful 

fashion, the word result does not mean the same thing as the word conclusion. A conclusion is 

an interpretation, by the investigator, of the results in the light of the whole problem and its 

context. For example, in an article on reference service. the section headed "Findings & 

conclusions" included, under a sub-heading of "SUMMARY OF FINDINGS," such statements 

about results as: "Participants in the study answered 62 percent of the questions correctly and 

38 percent of the questions incorrectly"; "Approximately two-thirds of the 390 questions were 

answered (correctly or incorrectly) within three minutes after contact with library staff"; and 

"In no instance when library staff members indicated that they 'did not know' the answer did 

they also refer the [questioner] to another member of the staff or another information 

provider."  

Unfortunately, also under the SUMMARY sub-heading in this article appeared such statements 

about conclusions as: "Patrons have a greater probability of obtaining a correct answer from 

the documents department than from general reference"; and "Patrons have the responsibility 

for finding alternative reference providers; reference and documents *personnel do not offer 

suggestions for alternative information sources and providers." 

The goal of clarity in communication is best served by authors who carefully distinguish 

between results and conclusions, and between both of these and recommendations. 

Unfortunately, too many authors mix them up. Preferably, each of the three types of statements 

should appear in a section of its own in an article. 

In the recommendations section of a research report, the author discusses his or her judgments 

about what should be done next. Recommendations can range from specific actions to be taken 

(e.g., "On the basis of this investigation, I believe we should plan to open a new branch library 

at . . .") to statements about problems that remain to be investigated, especially problems that 

were recognized in the course of the investigation (e.g., "During the investigation it became 

clear that there remains an important, unanswered question concerning . . ."). 
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An important part of any research effort should be the recognition of questions that need 

further study. Investigators have a professional responsibility to record such questions and to 

communicate them to the fellow members of their profession, in order to increase the chances 

of someone's undertaking the needed study. The recommendations section of a research report 

is an excellent means of passing such questions along. (Sometimes, especially when the author 

is someone to whom the "publish or perish" dictum applies, he or she may list a problem or 

two needing study and then add a statement along the lines of "Preliminary investigation of this 

problem by the author is already under way"; such a statement warns others that the author has 

a head start on looking into this particular problem, and thus tends to discourage others from 

competing with the author for the chance to publish the first article on it.) 

 

8. Presentation 

a) Is the report having headings and subheadings that facilitate the reading and 

understanding it? 

b) Is the chapter scheme based on the objectives of the study? 

c) Is the textual discussion clear, concise and convincing? 

d) Is the style of writing smooth and simple? 

e) Is the presentation logical and objective? 

f) Is it free from spelling and grammatical errors? 

g) Are the footnotes/references contain full details of the Sources 

h) Is the Bibliography exhaustive? 

 

APPENDIX OR APPENDICES 

In writing expository prose, an author can serve the cause of clarity of communication well by 

keeping the main flow of the exposition as simple and direct as possible. One good way in 

which an author can simplify the main flow of his or her writing is to put into an appendix (or 

appendices) the highly detailed discussions of subordinate portions of what he or she wants to 

say. The author should summarize briefly, in the main expository flow, what has been 

appended and should refer the reader from the main flow to the appendix as appropriate; e.g., 
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with statements along the lines of: "The observations made are presented in full in Appendix 

A"; or "Appendix B contains the questions asked in the questionnaire sent to catalogers"; or 

"The full database structure will be found in Appendix C."  

The appendix is not used as much in journal articles as it might (and, in my opinion, should) 

be.  This may be partly due to authors' fears that editors would often be tempted to excise 

appendices in order to reduce easily the length of articles as published. In technical reports and 

memoranda, however, such editorial concerns are unlikely, and when you write in these forms 

you should certainly take advantage of the appendix as a good expository device. 

 

SELF CHECK EXERCISES  

 

1) What is Evaluation? Briefly explain the need of Evaluation of research reports. 

2) What are the main criteria that are considered for the evaluation research repots? 

Note: 

      i) Write your answer in the space given below 

      ii) Check your answer with the answers given at the end of the unit? 
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16.5 SUMMARY  

 

All this points have clearly stated that research evaluation is careful and systematic evaluation 

of once work. The researcher must keep in mind the evaluation criteria while doing his/her 

research, other wise at the end it will be difficult to present it and some time the results may 

failed to meet the research objectives. Hence it is very much need to evaluate the research 

output that are coming out in huge numbers to enhance the quality of research output and 

expand the knowledge with further scope to extend the research. 

We have looked at the evaluation of research in terms of the quality of the investigation itself, 

and in terms of the quality of the reporting of the research. I hope it is clear to you that though 

these ideas are offered here for use in the task of critiquing the research of others, most of the 

ideas can also be used as guidelines for your own researches and your reporting on them. 

 

16.6. ANSWER TO SELF CHECK EXERCISES 

 

1. Evaluation is a “Assessment against a standard. Evaluations can assess both the process 

(of establishing a programme to deliver an outcome) and outcomes (ultimate 

objectives)”. Critical analysis of research reports, gives some insight into the research 

problem formulations, research designs, difficulties inherent in the research process, 

measurements, processing and analysis of data, interpretation of results and the form, 

organization and presentation of the research report and the shortcomings of the 

research reports.  

2. There is no universally accepted set of standards for evaluating a research report.But 

some of the criteria that re considered for evaluation research reports are as follows; 

The appropriateness of the title, Importance of the problem, Problem formulation, 

Review of related Literature and earlier studies, Soundness of methodology, Data 

Analysis, Contribution of the study and conclusions and recommendations and 

Presentation of the research reports. 
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16.7. Glossary of Terms 

 

Evaluation:   Assessment against a standard. Evaluations can assess both the 

process (of establishing a programme to deliver an outcome) and 

outcomes (ultimate objectives) 

Research Reports:  The document that the researcher develops at the conclusion of 

the research project. 

Doctoral Thesis:  The highest academic degree awarded by a university to students 

who have completed studies beyond the bachelor's and/or 

master's degrees, and who have demonstrated their academic 

ability in oral and written examinations and through original 

research presented in the form of a dissertation (thesis). Also 

called a doctoral degree. 

Criteria:   Standards on which a judgment or decision can be based. 

Hypothesis:  A prediction of the relationship between causes and effects that 

can be tested. 
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