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AN INTRODUCTION 



Meaning of Research 
·Research is a scientific and systematic search for 

pertinent information on a specific topic.  

·In Fact research is an art of scientific 
investigation.  

 

·!ÃÃÏÒÄÉÎÇ ÔÏ !ÄÖÁÎÃÅÄ ,ÅÁÒÎÅÒȭÓ $ÉÃÔÉÏÎÁÒÙȡ- Ȱ ! 
careful investigation or inquiry specially through 
ÓÅÁÒÃÈ ÆÏÒ ÎÅ× ÆÁÃÔÓ ÉÎ ÁÎÙ ÂÒÁÎÃÈ ÏÆ ËÎÏ×ÌÅÄÇÅȢȱ 

 



·According to Redman and Mory: - Ȱ! ÓÙÓÔÅÍÁÔÉÚÅÄ 
ÅÆÆÏÒÔ ÔÏ ÇÁÉÎ ÎÅ× ËÎÏ×ÌÅÄÇÅȢȱ 

 

·According to D. Slesinger and M. Stephenson: - 
Ȱ4ÈÅ ÍÁÎÉÐÕÌÁÔÉÏÎ ÏÆ ÔÈÉÎÇÓȟ ÃÏÎÃÅÐÔÓ ÏÒ ÓÙÍÂÏÌÓ 
for the purpose of generalising to extend, correct 
or verify knowledge, whether that knowledge aids 
in construction of theory or in the practice of an 
ÁÒÔȢ  ȱ 



Every letter of RESEARCH has a 
specific and dignified meaning 
}R = Rational Way of Thinking 

}E = Expert and Exhaustive Treatment 

}S = Search for Solution 

}E = Exactness 

}A = Analytical Analysis of Adequate Data 

}R = Relationship of Facts 

}C = Careful recording, Critical observation,    
Constructive Attitude, Condensed     
Generalization 

}H = Honesty and Hardwork  



Objectives of Research 
}To gain familiarity with a phenomenon or to achieve 

new insights into it.(Exploratory or Formulative 
Research Studies) 

}To portray accurately  the characteristics of a 
particular individual, situation or a group. 
(Descriptive) 

}To determine the frequency with which something 
occurs or with which it is associated with something 
else. (Diagnostic) 

}To test a hypothesis of a causal relationship between 
variables. (Hypothesis Testing) 



Types of Research 
·Descriptive vs. Analytical 

·Applied vs. Fundamental 

·Quantitative vs. Qualitative 

·Conceptual vs. Empirical 

 



Some Other Types of Resaerch 
·One time research or Longitudinal research 

·Field setting research or Laboratory research or 
simulation research 

·Clinical or diagnostic research 

·Historical research 

·Conclusion oriented or Decision oriented research 

 



}DIFFERENCE BETWEEN : 
 
Ç  RESEARCH METHOD ï Research method are the methods or 

techniques used by researcher in conducting a research operation. 
 
}E.g.: - Questionnaire, Interviews, Experiments, Scheduling etc. 
}     
Ç  RESEARCH METHODOLOGY  ï Research methodology is a 

scientific and systematic way to solve a research problem. 
 
}E.g.: - Why a research study has been undertaken, How a research 

problem has been defined, In what way and why hypothesis has 
been formulated, What data has been collected and what method has 
been adopted for collecting data, Why particular techniques of  
Analysis has been used and similar questions. 
}The Scope of Research Methodology is much wider than Research 

Method. 
}Thus, in Research Methodology we consider the logic behind the 

methods we use in the context of our research study. 
 



STEPS IN RESEARCH 
1. Selection and Identification of the Research Problem. 

2. Review of Related Literature. 

3. Formulation of Hypothesis. 

4. Preparation of the Research Design. 

5. Sampling. 

6. Data Collection. 

7. Execution of the project. 

8. Analysis of Data. 

9. Testing of Hypothesis. 

10. Generalization and Interpretations. 

11. Preparation of Report. 

12. Presentation of Report. 

13. Follow Up. 

 



Determining Sample Design 
·Deliberate Sampling/ Convenience Sampling/ 

Judgment Sampling 

·Simple Random Sampling 

·Systematic Sampling 

·Stratified Sampling 

·Quota Sampling 

·Cluster Sampling and Area Sampling 



Collection of the Data 
·By Observation 

·Through Personal Interview 

·Through Telephone Interview 

·By mailing of Questionnaires 

·Through Schedules 

 



RESEARCH APPROACH: 

 
} Research Approach is of two types: - 

 
} 1.Qualitative Approach ɀ Deals with qualitative 

phenomenon related to quality or kind.  
 

} It is based on subjective assessment of 
Behaviour, Attitude, Opinion, Impressions etc. 
 

} 2.Quantitative Approach ɀ It is based on 
measurement of quantity or amount. It is 
applicable to phenomena expressed in terms of 
quality. 

 



Defining the 

Research Problem 



 In research process, the first and foremost step happens to 

be that of selecting and properly defining a research 

problem. A researcher must find the problem and 

formulate it so that it becomes susceptible to research. 

Like a medical doctor, a researcher must examine all the 

symptoms (presented to him or observed by him) 

concerning a problem before he can diagnose correctly. To 

define a problem correctly, a researcher must know: what 

a problem is? 



WHAT IS A RESEARCH PROBLEM? 

 (i) There must be an individual (or a group or an 

organisation), let us call it óI,ô to whom the problem can be 

attributed. The individual or the organisation, as the case 

may be, occupies an environment, say óNô, which is 

defined by values of the uncontrolled variables, Yj. 

 (ii)  There must be at least two courses of action, say C1 

and C2, to be pursued. A course of action is defined by 

one or more values of the controlled variables. For 

example, the number of items purchased at a specified 

time is said to be one course of action. 



 (iii)  There must be at least two possible outcomes, say 

O1 and O2, of the course of action, of which one should 

be preferable to the other. In other words, this means 

that there must be at least one outcome that the 

researcher wants, i.e., an objective. 

 (iv) The courses of action available must provides some 

chance of obtaining the objective, but they cannot 

provide the same chance, otherwise the choice would 

not matter. Thus, if  P (Oj | I, Cj, N) represents the 

probability that an outcome Oj will  occur, if I select Cj 

in N, then PbO1| I , C1, Ng  ̧PbO1| I , C2 , Ng . In 

simple words, we can say that the choices must have 

unequal efficiencies for the desired outcomes. 



We can, thus, state the components of a 

research problem as under: 

 (i) There must be an individual or a group which has some 
difficulty  or the problem. 

 (ii)  There must be some objective(s) to be attained at. If  one wants 
nothing, one cannot have a problem. 

 (iii)  There must be alternative means (or the courses of action) for 
obtaining the objective(s) one wishes to attain. This means that 
there must be at least two means available to a researcher for if  he 
has no choice of means, he cannot have a problem. 

 (iv) There must remain some doubt in the mind of a researcher with 
regard to the selection of alternatives. This means that research 
must answer the question concerning the relative efficiency of the 
possible alternatives. 

 (v) There must be some environment(s) to which the difficulty  
pertains. 



SELECTING THE PROBLEM 

 The following points may be observed by a researcher in 
selecting a research problem or a subject for research: 

 (i) Subject which is overdone should not be normally chosen, 
for it will  be a difficult  task to throw any new light in such a 
case. 

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

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

  (iv) The subject selected for research should be familiar and 
feasible so that the related research material or sources of 
research are within oneôs reach. 



 (v) The importance of the subject, the qualifications and the 

training of a researcher, the costs involved, the time factor are 

few other criteria that must also be considered in selecting a 

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

problem is done, a researcher must ask himself the following 

questions: 

(a) Whether he is well equipped in terms of his background to 

carry out the research? 

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

(c) Whether the necessary cooperation can be obtained from 

those who must participate in research as subjects? 

 If  the answers to all these questions are in the affirmative, one 

may become sure so far as the practicability of the study is 

concerned. 



 (vi) The selection of a problem must be preceded by a 

preliminary study. This may not be necessary when the 

problem requires the conduct of a research closely similar 

to one that has already been done. But when the field of 

inquiry is relatively new and does not have available a set 

of well developed techniques, a brief feasibility study 

must always be undertaken. 



NECESSITY OF DEFINING THE PROBLEM 

 Quite often we all hear that a problem clearly stated is a problem 

half solved. This statement signifies the need for defining a research 

problem. The problem to be investigated must be defined 

unambiguously for that will  help to discriminate relevant data from 

the irrelevant ones. A proper definition of research problem will  

enable the researcher to be on the track whereas an ill -defined 

problem may create hurdles. Questions like: What data are to be 

collected? What characteristics of data are relevant and need to be 

studied? What relations are to be explored. What techniques are to 

be used for the purpose? and similar other questions crop up in the 

mind of the researcher who can well plan his strategy and find 

answers to all such questions only when the research problem has 

been well defined. 



TECHNIQUE INVOLVED IN DEFINING A 

PROBLEM 

 (i) statement of the problem in a general way; 

 

 (ii)  understanding the nature of the problem;  

  

 (iii)  surveying the available literature  

 

 (iv) developing the ideas through discussions; and  

 

 (v) rephrasing the research problem into a working 

proposition. 



(i) Statement of the problem in a general way: 

 First  of all the problem should be stated in a broad general way, keeping 
in view either some practical concern or some scientific or intellectual 
interest. For this purpose, the researcher must immerse himself thoroughly 
in the subject matter concerning which he wishes to pose a problem. In case 
of social research, it is considered advisable to do some field observation 
and as such the researcher may undertake some sort of preliminary survey or 
what is often called pilot survey. Then the researcher can himself state the 
problem or he can seek the guidance of the guide or the subject expert in 
accomplishing this task. Often, the guide puts forth the problem in general 
terms, and it is then up to the researcher to narrow it down and phrase the 
problem in operational terms. In case there is some directive from an 
organisational authority, the problem then can be stated accordingly. The 
problem stated in a broad general way may contain various ambiguities 
which must be resolved by cool thinking and rethinking over the problem. 
At the same time the feasibility of a particular solution has to be considered 
and the same should be kept in view while stating the problem. 



(ii) Understanding the nature of the problem: 

 The next step in defining the problem is to understand its 
origin and nature clearly. The best way of understanding 
the problem is to discuss it with those who first raised it in 
order to find out how the problem originally came about 
and with what objectives in view. If  the researcher has 
stated the problem himself, he should consider once again 
all those points that induced him to make a general 
statement concerning the problem. For a better 
understanding of the nature of the problem involved, he 
can enter into discussion with those who have a good 
knowledge of the problem concerned or similar other 
problems. The researcher should also keep in view the 
environment within which the problem is to be studied 
and understood. 



(iii) Surveying the available literature: 

 All  available literature concerning the problem at hand 
must necessarily be surveyed and examined before a 
definition of the research problem is given. This means 
that the researcher must be well-conversant with relevant 
theories in the field, reports and records as also all 
other relevant literature. He must devote sufficient time in 
reviewing of research already undertaken on related 
problems. This is done to find out what data and other 
materials, if  any, are available for operational purposes. 
ñKnowing what data are available often serves to narrow 
the problem itself as well as the technique that might be 
used.ò. 



(iv) Developing the ideas through discussions: 

 Discussion concerning a problem often produces useful 

information. Various new ideas can be developed through 

such an exercise. Hence, a researcher must discuss his 

problem with his colleagues and others who have enough 

experience in the same area or in working on similar 

problems. This is quite often known as an experience 

survey. 



(v) Rephrasing the research problem: 

 Finally, the researcher must sit to rephrase the research 

problem into a working proposition. Once the nature of 

the problem has been clearly understood, the environment 

(within which the problem has got to be studied) has been 

defined, discussions over the problem have taken place 

and the available literature has been surveyed and 

examined, rephrasing the problem into analytical or 

operational terms is not a difficult  task. Through 

rephrasing, the researcher puts the research problem in as 

specific terms as possible so that it may become 

operationally viable and may help in the development of 

working hypotheses. 



In addition to what has been stated above, the 

following points must also be observed while defining 

a research problem: 

(a) Technical terms and words or phrases, with special meanings 
used in the statement of the problem, should be clearly 
defined. 

(b) Basic assumptions or postulates (if  any) relating to the 
research problem should be clearly stated. 

(c) A straight forward statement of the value of the investigation 
(i.e., the criteria for the selection of the problem) should be 
provided. 

(d) The suitability of the time-period and the sources of data 
available must also be considered by the researcher in defining 
the problem. 

(e) The scope of the investigation or the limits within which the 
problem is to be studied must be mentioned explicitly in 
defining a research problem. 



AN ILLUSTRATION 

 Let us suppose that a research problem in a broad general way is as 
follows: 

 ñWhy is productivity in Japan so much higher than in Indiaò? In this 
form the question has a number of ambiguities such as: What sort of 
productivity is being referred to? With what industries the same is 
related? With what period of time the productivity is being talked 
about? In view of all such ambiguities the given statement or the 
question is much too general to be amenable to analysis. Rethinking 
and discussions about the problem may result in narrowing down the 
question to: 

 ñWhat factors were responsible for the higher labour productivity of 
Japanôs manufacturing industries during the decade 1971 to 1980 
relative to Indiaôs manufacturing industries?ò 

 This latter version of the problem is definitely an improvement over its 
earlier version for the various ambiguities have been removed to the 
extent possible. Further rethinking and rephrasing might place the 
problem on a still better operational basis as shown below: 



 ñTo what extent did labour productivity in 1971 to 1980 in Japan 

exceed that of India in respect of 15 selected manufacturing 

industries? What factors were responsible for the productivity 

differentials between the two countries by industries?ò 

 With this sort of formulation, the various terms involved such as 

ólabour productivityô, óproductivity differentialsô, etc. must be 

explained clearly. The researcher must also see that the necessary 

data are available. In case the data for one or more industries 

selected are not available for the concerning time-period, then 

the said industry or industries will  have to be substituted by other 

industry or industries. The suitability of the time-period must 

also be examined. Thus, all relevant factors must be considered 

by a researcher before finally defining a research problem. 



Research 

Design 



MEANING OF RESEARCH 

DESIGN 
ÈñA 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.ò 

È In fact, the research design is the conceptual structure 
within which research is conducted; it constitutes the 
blueprint for the collection,  measurement and 
analysis of data. As such the design includes an 
outline of what the researcher will  do from writing the 
hypothesis and its  operational implications to the 
final analysis of data. 



More explicitly, the design decisions 

happen to be in respect of: 
È(i) What is the study about? 

È(ii) Why is the study being made? 

È(iii) Where will the study be carried out? 

È(iv) What type of data is required? 

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

È(vi) What periods of time will the study include? 

È(vii) What will be the sample design? 

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

È(ix) How will the data be analysed? 

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



Keeping in view the above stated 

design decisions, one may split the 

overall research design into the 

following parts: 

Å(a) the sampling design which deals with 

the method of selecting items to be 

observed for the given study; 

Å(b) the observational design which relates 

to the conditions under which the 

observations are to be made; 



Å(c) the statistical design which concerns with 

the question of how many items are to be 

observed and how the information and data 

gathered are to be analysed; and 

Å(d) the operational design which deals with 

the techniques by which the procedures 

specified in the sampling, statistical and 

observational designs can be carried out. 



In brief, research design must, at 

least, containð 

Å(a) a clear statement of the research problem; 

Å(b) procedures and techniques to be used for 

gathering information;  

Å(c) the population to be studied; 

Å(d) methods to be used in processing and 

analysing data. 



NEED FOR RESEARCH DESIGN 

ÈResearch design is needed because it facilitates the 
smooth sailing of the various research operations, thereby 
making research as efficient as possible yielding maximal 
information with minimal expenditure of effort, time and 
money. Just as for better, economical and attractive 
construction of a house, we need a blueprint (or what is 
commonly called the map of the house) well thought out 
and prepared by an expert architect, similarly we need a 
research design or a plan in advance of data collection 
and analysis for our research project. 

ÈResearch design stands for advance planning of the 
methods to be adopted for collecting the relevant data 
and the techniques to be used in their analysis, keeping in 
view the objective of the research and the availability of 
staff, time and money. 



FEATURES OF A GOOD DESIGN 

Å(i) the means of obtaining information; 

Å(ii) the availability and skills of the researcher 

and his staff, if any; 

Å(iii) the objective of the problem to be studied; 

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

and 

Å(v) the availability of time and money for the 

research work. 



IMPORTANT CONCEPTS RELATING TO RESEARCH 
DESIGN 

   1. Dependent and independent variables: A concept 

which can take on different quantitative values is called 

a variable. As such the concepts like weight, height, 

income are all examples of variables. Qualitative 

phenomena (or the attributes) are also quantified on the 

basis of the presence or absence of the concerning 

attribute(s). 

A continuous variable is that which can assume any numerical 

value within a specific range. 

 A variable for which the individual values fall on the scale only 

with distinct gaps is called a discrete variable. 



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



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

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



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



6. Experimental and non-experimental 

hypothesis-testing research: 

 Research in which the independent variables 

manipulated is termed óexperimental 

hypothesis-testing researchô and a research in 

which an independent variable is not 

manipulated is called ónon-experimental 

hypothesis-testing researchô. 



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



 7. Experimental and control groups: In an 
experimental hypothesis-testing research 
when a group is exposed to usual conditions, it 
is termed a ócontrol groupô, but when the group 
is exposed to some novel or special condition, it 
is termed an óexperimental groupô. In the above 
illustration, the Group A can be called a control 
group and the Group B an experimental group. 
If  both groups A and B are exposed to special 
studies programmes, then both groups would be 
termed óexperimental groups.ô It is possible to 
design studies which include only experimental 
groups or studies which include both 
experimental and control groups. 



 8. Treatments: The different  conditions under 

which experimental and control groups are 

put are usually referred to as ótreatmentsô. In 

the illustration taken above, the two treatments 

are the usual studies programme and the special 

studies programme. Similarly, if  we want to 

determine through an experiment the 

comparative impact of three varieties of 

fertilizers on the yield of wheat, in that case the 

three varieties of fertilizers will  be treated as 

three treatments. 



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

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



DIFFERENT RESEARCH 
DESIGNS 



 1. Research design in case of exploratory 

research studies: Exploratory  research studies 

are also termed as Formulative research studies. 

The main purpose of such studies is that of 

formulating a problem for more precise 

investigation or of developing the working 

hypotheses from an operational point of view. 

 Generally, the following three methods in the 

context of research design for such studies are 

talked about:  

Á(a) the survey of concerning literature;  

Á(b) the experience survey and 

Á(c) the analysis of óinsight-stimulatingô examples. 



 Analysis of óinsight-stimulatingô examples is 
also a fruitful  method for suggesting hypotheses 
for research. It is particularly suitable in areas 
where there is little experience to serve as a 
guide. 

 This method consists of the intensive study of 
selected instances of the phenomenon in which 
one is interested. For this purpose the existing 
records, if  any, may be examined, the 
unstructured interviewing may take place, or 
some other approach may be adopted. Attitude of 
the investigator, the intensity of the study and the 
ability of the researcher to draw together diverse 
information into a unified interpretation are the 
main features which make this method an 
appropriate procedure for evoking insights. 



2. Research design in case of 

descriptive and diagnostic research 

studies: 
 Descriptive research studies are those studies which are 

concerned with describing the characteristics of a 
particular individual, or of a group, whereas diagnostic 
research studies determine the frequency with which 

 something occurs or its association with something else. 
The studies concerning whether certain variables are 
associated are examples of diagnostic research studies. As 
against this, studies concerned with specific predictions, 
with narration of facts and characteristics concerning 
individual, group or situation are all examples of 
descriptive research studies. Most of the social research 
comes under this category. From the point of view of the 
research design, the descriptive as well as diagnostic 
studies share common requirements and as such we may 
group together these two types of research studies. 



3. Research design in case of 

hypothesis-testing research studies: 
 Hypothesis-testing research studies (generally 

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



 Professor R.A. Fisherôs name is associated with 
experimental designs. Beginning of such designs was made 
by him when he was working at Rothamsted Experimental 
Station (Centre for Agricultural Research in England). As 
such the study of experimental designs has its origin in 
agricultural research. 

 Professor Fisher found that by dividing agricultural fields 
or plots into different blocks and then by conducting  
experiments in each of these blocks, whatever information 
is collected and inferences drawn from them, happens to be 
more reliable. This fact inspired him to develop certain 
experimental designs for testing hypotheses concerning 
scientific investigations. Today, the experimental designs 

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



BASIC PRINCIPLES OF 

EXPERIMENTAL DESIGNS 

 Professor Fisher has enumerated three 

principles of experimental designs:  

 (1) the Principle of Replication;  

 (2) the Principle of Randomization; and the  

 (3) Principle of Local Control. 



 According to the Principle of Replication, the 
experiment should be repeated more than once. Thus, 
each treatment is applied in many experimental units 
instead of one. By doing so the statistical accuracy of the 
experiments is increased. For example, suppose we are to 
examine the effect of two varieties of rice. For this purpose 
we may divide the field into two parts and grow one 
variety in one part and the other variety in the other part. 
We can then compare the yield of the two parts and draw 
conclusion on that basis. But if  we are to apply the 
principle of replication to this experiment, then we first 
divide the field into several parts, grow one variety in half 
of these parts and the other variety in the remaining parts. 
We can then collect the data of yield of the two varieties 
and draw conclusion by comparing the same. The result so 
obtained will  be more reliable in comparison to the 
conclusion we draw without applying the principle of 
replication. The entire experiment can even be repeated 
several times for better results.  



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

 we can have a better estimate of the experimental error. 



 The Principle of Local Control is another important 
principle of experimental designs. Under it the extraneous 
factor, the known source of variability, is made to vary 
deliberately over as wide a range as necessary and this 
needs to be done in such a way that the variability it causes 
can be measured and hence eliminated from the 
experimental error. This means that we should plan the 
experiment in a manner that we can perform a two-way 
analysis of variance, in which the total  variability of the 
data is divided into three components attributed to 
treatments (varieties of rice in our case), the extraneous 
factor (soil fertility  in our case) and experimental error.*  In 
other words, according to the principle of local control, we 
first divide the field into several homogeneous parts, 
known as blocks, and then each such block is divided into 
parts equal to the number of treatments. 

  



Important Experimental Designs 

(a) Informal experimental designs: 

(i) Before-and-after without control design. 

(ii) After-only with control design. 

(iii) Before-and-after with control design. 

(b) Formal experimental designs: 

(i) Completely randomized design (C.R. Design). 

(ii) Randomized block design (R.B. Design). 

(iii) Latin square design (L.S. Design). 

(iv) Factorial designs. 



1. Before-and-after without control 

design: 
 In such a design a single test group or area is 

selected and the dependent variable is measured 
before the introduction of the treatment. The 
treatment is then introduced and the dependent 
variable is measured again after the treatment 
has been introduced. The effect of the treatment 
would be equal to the level of the phenomenon 
after the treatment minus the level of the 
phenomenon before the treatment. The design 
can be represented thus: 



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

of time considerable extraneous variations may be there in 

its treatment effect. 



2. After-only with control design: 
 In this design two groups or areas (test area and control area) are selected 

and the treatment is introduced into the test area only. The dependent 
variable is then measured in both the areas at the same time. Treatment 
impact is assessed by subtracting the value of the dependent variable in the 
control area from its value in the test area. This can be exhibited in the 
following form: 



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



3. Before-and-after with control design: 

 In this design two areas are selected and the 
dependent 

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





 This design is superior to the above two designs 

for the simple reason that it avoids extraneous 

variation resulting both from the passage of 

time and from non-comparability of the test and 

control areas. But at times, due to lack of 

historical data, time or a comparable control 

area, we should prefer to select one of the first 

two informal designs stated above. 



4. Completely randomized design (C.R. 

design): 
 Involves only two principles viz., the principle of replication and the 

principle of randomization of experimental designs. It is the simplest 
possible design and its procedure of analysis is also easier. The essential 
characteristic of the design is that subjects are randomly assigned to 
experimental treatments (or vice-versa). For instance, if  we have 10 
subjects and if  we wish to test 5 under treatment A and 5 under 
treatment B, the randomization process gives every possible group of 5 
subjects selected from a set of 10 an equal opportunity of being 
assigned to treatment A and treatment B. One-way analysis of variance 
(or one-way ANOVA) is used to analyse such a design. Even unequal 
replications can also work in this design. It provides maximum number 
of degrees of freedom to the error. Such a design is generally used when 

 experimental areas happen to be homogeneous. Technically, when all 
the variations due to uncontrolled extraneous factors are included under 
the heading of chance variation, we refer to the design of experiment as 
C.R. design. 



(i) Two-group simple randomized 

design: 

 In a two-group simple randomized design, first of all 

the population is defined and then from the 

population a sample is selected randomly. Further, 

requirement of this design is that items, after being 

selected randomly from then population, be 

randomly assigned to the experimental and control 

groups (Such random assignment of items to two 

groups is technically described as principle of 

randomization). Thus, this design yields two groups 

as representatives of the population. In a diagram 

form this design can be shown in this way: 





(ii) Random replications design: 
 The limitation of the two-group randomized design is usually 

eliminated within the random replications design. In the 
illustration just cited above, the teacher differences on the 
dependent variable were ignored, i.e., the extraneous variable 
was not controlled. But in a random replications design, the 
effect of such differences are minimised (or reduced) by 
providing a number of repetitions for each treatment. Each
 repetition is technically called a óreplicationô. Random 
replication design serves two purposes viz., it provides 
controls for the differential effects of the extraneous 
independent variables and secondly, it randomizes any 
individual differences among those conducting the treatments. 
Diagrammatically we can illustrate the random replications 
design thus: 



Random replication design (in diagram form) 



5. Randomized block design (R.B. 

design) 
 is an improvement over the C.R. design. In the R.B. design the principle 

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



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



 If  each student separately randomized the 

order in which he or she took the four tests (by 

using random numbers or some similar 

device), we refer to the design of this 

experiment as a R.B. Design. The purpose of 

this randomization is to take care of such 

possible extraneous factors (say as fatigue) or 

perhaps the experience gained from repeatedly 

taking the test. 



6. Latin square design (L.S. design) 

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



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



7. Factorial designs: 

 Factorial designs are used in experiments where 
the effects of varying more than one factor are to 
be determined. They are specially important in 
several economic and social phenomena where 
usually a large number of factors affect a 
particular problem. Factorial designs can be of 
two types:  

(i) simple factorial designs and 

(ii) complex factorial designs. We take them 
separately 



(i) Simple factorial designs: 

 In case of simple factorial designs, we consider 
the effects of varying two factors on the 
dependent variable, but when an experiment is 
done with more than two factors, we use 
complex factorial designs. Simple factorial 
design is also termed as a ótwo-factor-factorial 
designô, whereas complex factorial design is 
known as ómultifactor- factorial design.ô Simple 
factorial design may either be a 2 × 2 simple 
factorial design, or it may be, say, 3 × 4 or 5 × 3 
or the like type of simple factorial design. We 
illustrate some simple factorial designs as under: 





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





All  the above figures (the study I data and the study II  data) represent the 

respective means. Graphically, these can be represented as shown in Fig. 



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

 The 2 × 2 design need not be restricted in the manner as 
explained above i.e., having one experimental variable 
and one control variable, but it may also be of the type 
having two experimental variables or two control 
variables. For example, a college teacher compared the 
effect of the class size as well as the introduction of the 
new instruction technique on the learning of research 
methodology. For this purpose he conducted a study 
using a 2 × 2 simple factorial design. His design in the 
graphic form would be as follows: 



  

But if the teacher uses a design for comparing males and females and 

the senior and junior students in the college as they relate to the 

knowledge of research methodology, in that case we will have a 2 Ĭ 2 

simple factorial design wherein both the variables are control variables 

as no manipulation is involved in respect of both the variables. 



CONCLUSION 

 There are several research designs and the researcher 
must decide in advance of collection and 

 analysis of data as to which design would prove to be 
more appropriate for his research project. He 

 must give due weight to various points such as the type 
of universe and its nature, the objective of his 

 study, the resource list or the sampling frame, desired 
standard of accuracy and the like when taking  a 
decision in respect of the design for his research 
project. 



Sampling 
Design 



CENSUS AND SAMPLE SURVEY 

ÅSample 

Åsampling technique 

Åsample survey 

 



IMPLICATIONS OF A SAMPLE DESIGN 

 A sample design is a definite plan for obtaining a 
sample from a given population. It refers to the 
technique or the procedure the researcher would 
adopt in selecting items for the sample. Sample 
design may as well lay down the number of items to 
be included in the sample i.e., the size of the sample. 
Sample design is determined before data are 
collected. There are many sample designs from 
which a researcher can choose. Some designs are 
relatively more precise and easier to apply than 
others. Researcher must select/prepare a sample 
design which should be reliable and appropriate for 
his research study. 



STEPS IN SAMPLE DESIGN 



(i) Type of universe: The first  step in developing any 
sample design is to clearly define the set of objects, 
technically called the Universe, to be studied. The universe 
can be finite or infinite. In finite universe the number of 
items is certain, but in case of an infinite universe the 
number of items is infinite, i.e., we cannot have any idea 
about the total number of items. The population of a city, 
the number of workers in a factory and the like are 
examples of finite universes, whereas the number of stars 
in the sky, listeners of a specific radio programme, 
throwing of a dice etc. are examples of infinite universes. 

(ii)  Sampling unit : A decision has to be taken concerning 
a sampling unit  before selecting sample. Sampling unit 
may be a geographical one such as state, district, village, 
etc., or a construction unit such as house, flat, etc., or it 
may be a social unit such as family, club, school, etc., or it 
may be an individual. The researcher will  have to decide 
one or more of such units that he has to select for his 
study. 


