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 overall research design into the following parts: 

(a) the sampling design . 

 

(b) the observational design . 

 

(c) the statistical design . 

 

(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. 
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Chapter 3 



 Research 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. 

NEED FOR RESEARCH DESIGN 



 A research design appropriate for a particular research 
problem,  

 usually involves the consideration  of the following factors: 

(i) the means of obtaining information; 

(ii) the availability and skills of the researcher and his staff, if any. 

(iii) the objective of the problem to be studied. 

(iv) the nature of the problem to be studied.  

(v) the availability of time and money for the research work. 

FEATURES OF A GOOD 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).  

 ‘continuous variables’. Age *  

 ‘discrete variables’. sex**  

 For instance, if we say that height depends upon age, then 
height is a dependent variable and age is an independent 
variable. 

IMPORTANT CONCEPTS RELATING 
TO RESEARCH DESIGN 



2.Extraneous variable: Independent variables  

3.Control: One important characteristic of a good research 
design is to minimize the influence or effect of extraneous 
variable(s). 

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 hypothesized 
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. 



6.Experimental and non-experimental hypothesis-testing 
research:  

   When the purpose of research is to test a research hypothesis, 
it is termed as hypothesis-testing research.  

 

   It can be of the experimental design or of the non-experimental 
design. 



7. Experimental and control groups:  

    In an experimental hypothesis-testing research when a group 
is exposed to usual conditions, it is termed a ‘control group’,  

   but when the group is exposed to some novel or special 
condition, it is termed an ‘experimental group’. 



8. Treatments:  

   The different conditions under which experimental and control 
groups are put are usually referred to as ‘treatments’.  

 

 

9. Experiment:  

   The process of examining the truth of a statistical hypothesis, 
relating to some research problem, is known as an 
experiment. 



  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 can be conveniently described if we categorize 
them as: 

 (1) Exploratory research studies; Exploratory research studies are also termed 
as formulative research studies. 

 (2) Descriptive And Diagnostic research studies, (((survey design ; Several 
methods (viz., observation, questionnaires, interviewing, examination of 
records, Cohort {incidence},cross sectional {prevalence}, and case-control 
studies etc.), 

  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. 

(3) 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 ; agricultural research (such as treatment, yield, 
plot, block etc.) 

DIFFERENT RESEARCH 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; 

 (3) Principle of Local Control. 



(a) Informal experimental designs: 

(i) Before-and-after without control design. single test group or 
area 

 

(ii) After-only with control design. two groups or areas (test area 
and control area) 

 

(iii) Before-and-after with control design. two areas are selected 
and the dependent 

   variable is measured in both the areas for an identical time-
period before the treatment. 

Important Experimental Designs 





(ii) After-only with control design. 









(b) Formal experimental designs: 

(i) Completely randomized design (C.R. Design).Simple design. ; 
Involves only two principles viz., the principle of replication 
and the principle of randomization of experimental designs. 
(one-way ANOVA)* 

(1) Two-group simple randomized design: 

    Population Randomly selected, Sample Randomly assigned 
Experimental group Treatment A  & Control group reatment B 
(both are Independent variable) 

(2) Random replications design: The limitation of the two-group 
randomized design is usually eliminated within the random 
replications design. 

 

 

 

 



 (ii) Randomized block design (R.B. 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. (two-way ANOVA)* 

 





(iii) Latin square design (L.S. Design). is an experimental design 
very frequently used in agricultural research. (two-way 
ANOVA)* 

 

(iv) Factorial designs.  

(a) Simple factorial designs: 

    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. 

 



(iii) l.s. design 



(iv) Factorial designs Simple Factorial 
designs 



The data obtained in case of two (2 × 
2) simple factorial studies may be as 

given in Fig. 3.9. 



2 × 2 simple factorial design 



(4 × 3 simple factorial design). 



(b) Complex factorial designs:  

 

 Experiments with more than two factors at a time involve the 
use of complex factorial designs. 

  

 the design used will be termed 2 × 2 × 2 complex factorial 
design which will contain a total of eight cells 

 



Complex factorial designs: 





 

 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. 

CONCLUSION 
 


