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Module 8 

 

Correlational and Experimental Designs 

 

 

8.1 Introduction 

 

This module focuses on the basics of Correlational and Experimental designs with their suitability 

for the application to Social Science Research in general and Population Sciences in particular. 

Objective: To have familiarity with the meaning and definition of Correlational and Experimental 

designs and the procedures to be followed to carry out the same in Population Science research.   

Learning Outcomes: 

1) Understanding the Definition and Meaning of Corrleational and Experimental designs  

2) Types of Correlational and Experimental designs    

3) Advantages and Disadvantages of Correlational and Experimental designs   

 

8.2 Correlational Research Design: Meaning and Importance 

 

Correlation means association – more precisely it is a measure of the extent to which two 

variables are related. A correlational study is a quantitative method of research in which the 

researcher will have 2 or more quantitative variables from the same group of subjects and he / she 

tries to determine if there is a relationship (or covariation) between the 2 variables under 

consideration. Theoretically, any 2 quantitative variables can be correlated as long as one can 

have continuous or discrete type of variables and scores on these variables from the same 

participants or respondents of the study. For example, in the case of finding out the correlation 

between the height and weight of a study of a sample of children, both the height and weight are 

measured in quantitative terms as centimeters and grams, respectively, which are of the 

continuum variable type. On the other hand, suppose one wants to find out the correlation 

between fertility and infant mortality, here fertility is the number of live births and infant 

mortality is the number of deaths of infants who are under age 1 and both will be measured in 

(actual) numbers, which are continuous (measured on ratio scale with decimal points. For 

example, height and weight in centimeters and kilograms like 0.1, 0.2, 0.3…etc.) and discrete 

type of variables (measured in terms of whole numbers, but no decimals. For example, number of 

children such as 1, 2, 3, 4, 5, etc. and age in terms of 15, 16, 17, 18, ….etc.).    

   

A correlational design is part of the non-experimental research design. The reason it is 

non-experimental is because it does not involve manipulation of the variable of interest. The 

correlational design simply aims to determine the relationship between two variables, as well as 

how strongly these variables relate to one another. Further, it provides empirical evidence 

suggesting two or more variables (bivariate) are related or not related. While this evidence does 

not establish causal relationships, it does contribute to a deeper understanding of the variables 

being studied and their relationship.  
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Correlational research has played an important role in the history of educational and 

psychological research. Early on, the bivariate correlation was used in heredity research and then 

eventually expanded into all areas of educational and psychological inquiry. Subsequently, more 

sophisticated multivariate extensions enabled researchers to examine multiple variables 

simultaneously. Correlational research has had and will continue to have an important role in 

quantitative research in terms of exploring the nature of the relations among a collection of 

variables. In part, unrelated variables can be eliminated from further consideration, thereby 

allowing the researcher to give more serious consideration to related variables. 

 

Correlational research can also play an important role in the development and testing of 

theoretical models. Once the nature of bivariate relations has been determined, this information 

can then be used to develop theoretical models. The idea here is to attempt to explain the nature 

of the bivariate correlations rather than to simply report them. At this point, methods such as 

factor analysis, path analysis and structural equation modeling can come into play. 

 

 

8.2.1 Type and Strength of Relationships in Correlation 

 

The purpose of a correlational design is not only to describe the relationship that exists 

between two variables, but also the strength of this relationship. Generally, the first variable 

among the two will be independent and the second one will be the dependent variable. With 

regard to the type of relationship, the following four possible types of relationships are likely to 

occur: 

 

 Positive Relationship (Correlation): A positive relationship (correlation) is in existence 

when two variables increase or decrease together and specifically, when one variable 

tends to be associated positively with the other. For example, the relationship between the 

number of live births (fertility) and the number of deaths of infants under 1 year of age 

(infant mortality). Here, one can observe that the higher the number of live births, the 

higher will be the infant deaths and thereby, it can be interpreted that, ‘infant mortality is 

positively correlated with fertility’ or ‘higher level of fertility would result in a higher 

level of infant mortality’.     

 

 Negative Relationship (Correlation): A negative relationship (correlation) is in existence 

when one variable increases, the other decreases or vice versa and specifically, when one 

variable is likely to be associated negatively with the other. For example, the relationship 

between the Standard of Living Index of households and infant mortality. Here, one 

notices that as the standard of living index of households increase (in terms of the scores 

based on housing, amenities and durable goods in households), the infant deaths that have 

occurred in these households will be on the decreasing side and it can be interpreted that, 

as ‘infant mortality is negatively correlated with standard of living of households’ or ‘an 

increase in the standard of living index of the households will lead to lower infant 

mortality’.   

 

 Curvilinear Relationship: This is a type of relationship between two variables in 

which, as one variable increases, so does the other variable; however, this works only up 

to a certain point and then in spite of an increase in the first variable, the second one will 

start to decrease. On the graph, this looks an inverted-U shape, which is like a kind of 

curvilinear relationship. For example: as stress increases, performance also increases but 

only until a certain point – at some point, performance will start to decrease. The other 
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possibility is when one variable increases, the other starts decreasing but only until a 

certain point before it begins rising, the non-inverted-U curve.  

 

 No Relationship (Flat) / No Correlation: A no relationship (no correlation) is when there 

is no visible or specific pattern between the two variables under study. For example, the 

relationship between a person’s brain size and his / her IQ point. It is very difficult to find 

relationships between certain things. The diagrammatic presentation of all these type of 

correlations is presented in Figure 8.1. 

 

 

 

 

 

 
 

Figure 8.1: The Diagrammatic Presentation of Type of Correlations 

 

 

 The strength of the relationship or association in the case of correlation is also an 

important aspect to look into. The Pearson Coefficient ‘r’ describes the strength that 

exists between two variables for linear type relationships. It varies between +1.0 and -1.0. 

A ‘+1.0’ means a very strong positive relationship, whereas a ‘-1.0’ means a very strong 

negative relationship. However, this is actually very rare to see. Most relationships are 

not this strong and perfect. r = 0 would mean a no relationship, which is again a rare 

situation. In social science research, the strength of association plays a significant role in 

interpreting the ‘positive’ and ‘negative’ associations between two variables at the time 

of hypothesis testing. However, correlation is not useful for establishing a causal 

relationship, but it can be used for prediction, to support a theory, to measure test-retest 

reliability, etc. 

 

 

8.2.2 Types of Correlational Designs 
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Based on the purpose for which correlational designs are used, they are categorised into 

two broad forms as given below:   

 

 Relational (Correlational) Designs: This basic purpose of this type of design is to explain 

the relationship between two or more variables. This is a specific design known as a 

simple bivariate correlational design. The relationship between ‘years of schooling of 

women and fertility (number of live births)’ can be examined. This design can be 

extended to include more variables to more precisely describe the relationships among 

variables. Suppose, for example, a researcher obtained the number of live births for 

women and wished to see how much and how strong is the correlation of a second 

variable, education, in the presence of other related variables. This application is called 

multiple regression, and it provides much more insight into the relationship between and 

among the variables being studied.  

 

 

 

There are five general characteristics associated with relational designs. These 

are as follows.  

 

- Two or more variables are to be collected from each person in the sample.  

- Data is collected at a single point in time.  

- The data is analyzed as a single group.  

- A correlational coefficient (e.g., Pearson Product Moment, multiple R) is 

reported and discussed in terms of strength, direction, and statistical significance.  

- Interpretations from the statistical results are drawn to describe the relationship. 

 
Figure 8.2: Characteristics Associated with Rational (Correlational) Designs 

Sources: Data above 

 

 

 Prediction (Correlational) Design: The major purpose of this design is to identify 

variables that can effectively predict some outcome or criterion. The variable being 

predicted is called the criterion variable (dependent variable), and the variable or 

variables being used to predict the criterion are called predictors (independent or 

explanatory variables). When a study involves only two variables, the predictive 

relationship is estimated with a statistical procedure called simple linear regression. 

When more than one predictor variable is used to predict a criterion, the analysis is called 

multiple linear regression. This is an extremely powerful statistical procedure that can 

estimate the collective as well as the individual contributions of all predictor variables. 

This analysis makes it is possible to develop not only an effective prediction, but also an 

efficient one.  
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Though the general characteristics of prediction designs are similar to those for 

relational designs, they differ in several ways in the following manner:   

 

- Two or more variables are collected from each individual in the sample.  

- Data for the predictor variables is collected prior to that of the criterion variable.  

- The data is analyzed as a single group. 

- A correlation coefficient – typically a multiple R – is reported and discussed in 

terms of the strength, direction, and statistical significance of the relationship 

amongst the variables.  

- The contribution of each predictor variable is examined in terms of its unique 

contribution to the prediction of the criterion variable, which is known as 

regression coefficient.  

- A regression equation is produced which can be used to predict the criterion 

variable from data collected only on the predictor variables.  

- Interpretations from the statistical results are drawn about the predictive process.  

 

 

 

8.2.3 Advantages / Uses of Correlational Designs 

 

 Correlation allows the researcher to clearly and easily see if there is a relationship 

between variables. This can then be displayed in a graphical form also.  

 

 Correlation allows the researcher to investigate naturally occurring variables that maybe 

unethical or impractical to test experimentally. For example, it would be unethical to 

conduct an experiment on whether smoking causes lung cancer.  

 

 If there is a relationship between two variables, we can make predictions about one from 

another.  

 

 Concurrent validity (correlation between a new measure and an established measure) can 

be estimated and interpreted.  

 

 The researchers can test-retest reliability so as to see whether the measures under 

consideration are consistent and also help in examining the inter-rater reliability viz., the 

degree of agreement among observers / raters about a particular phenomenon.  

 

 Correlational designs are also very much helpful in theory verification, which may be 

stated as predictive validity. 

 

8.2.4 Disadvantages / Limitations of Correlational Designs 

 

o No cause-and-effect can be determined: This means that just because two variables share 

a relationship does not necessarily mean that one causes the other. For example, just 

because a correlational study determines that the educational status (years of schooling) 

of girls and the age at which they marry are related does not mean that the years spent in 

school by girls is the only cause for marrying at a certain age. An experimental design is 

needed in order to determine a cause-and-effect relationship. 
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o There could be other variables mediating the relationship: Using the same example 

above, it cannot be concluded for certain that the more number of years spent in school 

by girls alone will decide the age at which they marry. Perhaps, caste endogamy, cross-

cousin relationship marriage, sibling position among children, etc. may mediate this 

broad relationship. Thus, there are so many possibilities which cannot be ruled out when 

using a correlational design.  

 

o The direction of the effects cannot be determined: Based on correlational designs, one can 

learn that there is a positive or negative relationship between two variables, but  one 

cannot conclude which variable is causing the change in the other variable. Taking the 

above example, one may think that the number  years of schooling of girls will lead to  

higher ages at marriage or, that marrying early will lead to lesser number of years in 

schooling. However, none of this can be fully concluded with just a correlational design. 

An experimental design is needed to determine the direction.  ?  

 

o In correlational designs, most of the relationships between two or more variables 

assumed to be linear. But in social sciences research, this assumption will not fit well in 

stricter statistical terms and thereby, prediction based on the correlations has its own 

limitations.  

 

(explorable.com, 2011) 

 https://www2.southeastern.edu/Academics/Faculty/.../ch3.correlational.designs.summary.doc... 

https://www.education.com › School and Academics › Classroom Learning 

https://www.psych2go.net/research-methods-part-4-the-correlational-design). 

 

8.3 Experimental Design: Meaning and Importance 

 

 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. That factor, which is influenced by other 

factor(s) is called a dependent variable. For example, agricultural productivity, i.e., crop yield per 

hectare is a dependent variable and factors such as soil fertility, irrigation, quality of seed, manure 

and cultural practices which influence the yield are independent variables. The experimental 

design is also stated to be a blueprint of the procedure that enables the researcher to test his / her 

hypothesis by reaching valid conclusions about relationships between independent and dependent 

variables. Therefore, these designs are also called as ‘hypothesis-testing research studies’. Here, 

the nature of relationship between independent variables and dependent variables is perceived and 

stated in the form of causal hypotheses. A closely controlled procedure is adopted to test them 

(Kothari, 2009; Krishnaswami and Ranganathan, 2011).  

 

8.3.1 The Procedure followed for Experimental Designs 

 

 Experimental designs were originally conducted / carried out in medicine and agricultural 

sciences, but social sciences such as Psychology, Social Work, Education, Population Studies, etc 

have used some as well. However, the point to be borne in mind here is that in social science 

research the types of experimental designs used are named as informal experimental designs 

and/or quasi-experimental designs. These will be explained later?    
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The modus operandi behind experimental designs is firstly, two identical groups need to 

be selected. These should be ‘identical’ in terms of the characteristics of the phenomenon under 

study. For example, in a farm productivity experiment, two plots of farm land with the same soil 

composition, soil fertility, the same size, the same climate and the same irrigation facility should 

be selected for the study. One of the groups is used as an experimental group, and the other as a 

control group. The experimental group is exposed to an experimental variable or stimulus / 

intervention. The control group is not exposed to the experimental variable. The difference 

between the experimental and control groups’ outcome is attributed to the effect of the 

experimental variable. 

 

Example: An agricultural scientist desires to study the impact of application of a 

particular chemical fertilizer (say urea) on the yield of a crop. He selects two identical plots of 

land in a farm. All conditions like soil fertility, climate, irrigation, seed and cultural practice 

should be the same. Thus, all variables under consideration are kept as constant. In the 

experimental plot alone, he will apply chemical fertilizer, which can be said here to be the 

stimulus. This is the only variation between the two plots. Hence, the difference in yield is 

attributable to the chemical fertilizer. 

 

In some cases, a single group may be used as both the control and experimental group. 

For example, a health extension educator wants to know the effect of providing antenatal care 

education on the health of the mother and child. In such a case, the health educator selects a 

cross-section of pregnant women (for about 3 months) randomly. The researcher measures the 

type of and extent of knowledge about the role of antenatal care on mother and child health 

among the sample pregnant women (some sort of baseline survey to assess their knowledge 

before intervention). Then the researcher exposes them to an antenatal knowledge-based 

programme related to maternal and child health, and after completion of that programme (may be 

1-2 days or a week) he / she again measures their knowledge about the role of antenatal care on 

mother and child health. The difference in knowledge (before and after) can be attributed to the 

programme.  

 

8.3.2 Conditions for and Difficulties in Applying Experimental Designs in Social Sciences 

      

 Taking into consideration the above procedures, the following conditions are required for 

an experimental study. They are: 

 

 There should be the possibility to select exactly identical groups, which is difficult in 

the social sciences, as they deal with social life and human behaviour. It is difficult to 

find exactly identical groups of persons and thereby, one may be satisfied with 

approximately similar groups only.  

 

 The target groups should be amenable for experimentation. The subjects may not 

always be willing to be subject to experimentation.  

 

 The researcher should be able to identify all the independent variables that affect the 

dependent variables under study, which again is difficult in the social sciences.  

 

 The non-experimental variables should be kept constant so as to study the effect of 

experimental variables on the phenomenon. Such a condition is almost impossible in 

human life situations, which are dynamic and complex.  
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Nevertheless, the experimental designs have become useful and fairly valid experimental 

research is possible in several areas of social sciences such as economic development, welfare 

programmes, social education, teaching technology, political administration, industrial and 

agricultural finance, management of enterprises and institutions and so on.  

 

8.3.3 Types of Experimental Designs 

 

 Some of the common  experimental designs used to be  conducted / carried out in social 

sciences like Psychology, Social Work, Education, Population Studies, Marketing, Public Health, 

etc. are discussed in detail in the following lines (Kothari, 2009; Krishanaswami and Raganathan, 

2011; Kumar, 2014).  

 

 Before-and-after Design with a Single Group: This the simplest design. This is also 

known as ‘The After-only Experimental Design’. Here the researcher knows that a 

population is being, or has been, exposed to an intervention, and wishes to study the 

impact of the intervention on the population. In this design, base line information 

(pre-test or before observation), usually collected from the sample respondents based 

on the recall of the situation before the intervention. The change in the dependent 

variable is measured by the difference between the ‘before’ (baseline) and ‘after’ data 

sets. This is very rough because the data used before and after are not comparable 

and some of the effects or change in dependent variable may be due to other factors 

(See Figure 8.3). See the example given in the earlier paragraph related to single 

group. 

 

     

 

      Study            Before Observation       Intervention        After / Post-Observation  

 Population         Baseline Data  (X)         Introduced               End-line Data  (Y) 

                                                                            

                                      

                               Intervention Effect = (Y) – (X) 

 

Figure 8.3: Diagrammatic Presentation of the After-only Experimental Design 

 

 The After-only Design with a Control Group: Here, the researcher selects two groups 

(preferably on random basis) of populations, of which, one will be considered as 

‘experimental group’ which will be exposed to the intervention or stimulus, and the 

other one  as ‘control group’ which is not going to be exposed to any intervention.  

After the required time for intervention, (end-line) data will be collected from both 

the groups. The difference between the data of two groups (i.e., the change per se) 

will be estimated. If the  difference is higher, i.e., change is higher in the 

experimental group than the control group, then, one can attribute that the difference 

is due to the intervention (See Figure 8.4). 

 

 

  Experimental                 Intervention                        End-line Data     

      Group                         Introduced                     After Intervention (Y)  

 

 

 Control Group             No Intervention                      End-line Data   
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                                                                   Without Intervention (Z) 

                              

                             Intervention Effect = (Y) – (Z) 

 

     Figure 8.4: Diagrammatic Presentation of the After-only Design with a Control Group 

 

 

 The Before-and-After Design with a Control Group: This design is much better than 

the preceding two. Here, the researcher selects two groups (preferably on a random 

basis) of populations. One will be considered as an, ‘experimental group’ which will 

be  exposed to the intervention or stimulus and other one is a ‘control group’ which is 

not going to be exposed to any intervention. In both the groups, the baseline data will 

be collected (before intervention). Then the experimental group is exposed to the 

intervention, whereas such intervention is not offered to the control group. After the 

required time for intervention, an end-line data will be collected from both the 

groups. The difference between the baseline and end-line data (i.e., the change per 

se) in both groups will be estimated. If such a difference or change in the case of the 

population of the experimental group is higher than the difference or change in the 

case of the control group, then one can attribute that the difference of change is due 

to the intervention (See Figure 8.5). 

  

 

                                     

Experimental            Baseline Data                    Intervention                End-line 

Data           

    Group               Before Intervention (X)         Introduced           After 

Intervention (Y) 

 

 

Control Group          Baseline Data                  No Intervention             End-line 

Data   

                               Before Intervention (A)                                       After 

Intervention (B) 

                              

                                           Intervention Effect = (Y – X) – (B – A) 

 

Figure 8.5: Diagrammatic Presentation of the Before-and-After Design with a Control 

Group 
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Figure 8.6: Types of Experimental Designs 

Sources: Data above 

 

 

8.3.4 Advantages / Limitations of Experimental Designs 

 

o Advantages  

 

- Information collected is highly objective and more reliable  

- Possible to study the causal relationships between variables (independent vs. 

dependent)  

- The effect of extraneous variables can be controlled more effectively 

- Able to get reliable and valid results 

- Easy replication is possible 

 

o Limitations 

 

- Their use in social science research is complicated  

- Difficult to establish comparable experimental and control groups due to the 

variations in characteristics of the experimental units and/or setting 

- There are limits to experimentation among human  beings as the human 

behaviour varies across persons 

- Experimentation is often difficult, expensive and time consuming 

- It can be used to study the present only, but not the past / future since social 

events occur continuously 

- It is difficult and impossible to control all variables involved in the study  

 

(greengarageblog.org, 2015; navajocodetalkers, 2015). 

8.4 Conclusion 

 

Details pertaining to the Correlational and Experimental designs with their advantages and 

disadvantages are proved in this module, besides their suitability for application in Population 

Sciences. Hope you will have better understanding of these two types of designs so as to make use 

of your research endeavours.   
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