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Module 2 

Scientific Method 

 

2.1. Introduction 

This module focuses on the scientific method and its related aspects, in addition to its application 

to social science research in general and Population Sciences in particular. 

Objective: To become familiar with definition and meaning of as well as steps in conducting 

research in Population Studies in a scientific manner.  

Learning Outcomes: 

1) Familiarising the Scientific Method and its Importance 

2) Characteristics of and Steps in Scientific Method   

3) Understating about the Inductive and Deductive Logic  

4) Limitations and Difficulties in using Scientific Method  

 

2.2 Scientific Method: Definition and Meaning 

 

Science is defined as, 'the knowledge attained through study or practice or knowledge 

covering general truths of the operation of general laws, especially as obtained and tested through 

scientific method and concerned with the physical science’ (https://www.merriam-

webster.com/dictionary/science). Thus, it can be said to be ‘a systematic enterprise that builds and 

organizes knowledge in the form of testable explanations and predictions about the universe’ 

(https://en.wikipedia.org). Less formally, the word science often describes any systematic field of 

study or the knowledge gained from it. Science as defined above is sometimes called pure science 

to differentiate it from applied science, which is the application of research to human needs. 

 

 The term ‘method’ means an apt way of doing something. Every science uses an 

appropriate way / method of investigation to its field of study. Every science employs scientific or 

experimental method for the study of its material. For instance, experimentation is possible in the 

case of natural sciences like physics, chemistry, etc. but in social sciences pure experiments are 

difficult. On the other hand, in social sciences, systematic study of a phenomenon with observing, 

classifying, analyzing, giving explanations and trying to make generalizations and predictions is 

undertaken.   

 

 Scientific method is defined in Encyclopaedia Britannica as “a collective term denoting 

the various processes by the aid of which the sciences are build up. In a wide sense, any method 

of investigation by which scientific or other impartial and systematic knowledge is acquired is 

called a scientific method” (Saravanavel, 2010). As stated earlier, scientific methods too vary a 

little bit across the natural and social sciences. Few of the following definitions provide a clear 

understanding about the scientific method: 
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In the words of Bernard (1934), scientific method “may be defined in terms of its major 

process that takes place within it. These are testing, verification, definition, classification, 

organisation including prediction and application”.  

 

According to Lundberg (1968), scientific method can be defined as the “method which 

consists of the systematic observation, classification and the interpretation of the data the main 

difference between our day to day generalization and the conclusions usually recognized as a 

scientific method lie in the degree of the formality, rigorousness, verifiability and the general 

validity of the later.” 

 

“The scientific method is a body of techniques for investigating phenomena, acquiring 

new knowledge, or correcting and integrating previous knowledge.” (Goldhaber and Nieto, 

2010). 

 

The Oxford Dictionaries Online (2016) defined the scientific method as "a method or 

procedure that has characterized natural science since the 17th century, consisting in systematic 

observation, measurement, and experiment, and the formulation, testing, and modification 

of hypotheses".  

 

Consolidating all these definitions, it can be said that, in the social sciences, the scientific 

method plays a vital role in terms of studying the social phenomena and human behaviour in a 

very systematic manner, by obtaining empirical data, classifying the same accurately and testing 

the phenomena scientifically, and thereby, drawing conclusions for generalisation as well as 

prediction.    

 

2.1.1 Characteristics of Scientific Method  

 

 Scientific method is mostly used to pursue empirical knowledge since it is inherent with 

certain characteristics that produce objective and reliable results about the phenomenon under 

study. Therefore, understanding the basic characteristics of the scientific method is immensely 

useful for application in social science research (Saravanavel, 2010).  

 

 Objectivity: Objectivity is the chief characteristic of scientific method. The researcher 

should be impartial in investigating or studying the subject matter under consideration. In 

social sciences, maintaining objectivity is a tough job, but many techniques have been 

developed so as to avoid subjectivity at different stages of research process. 

 

 Reliability: The information to be collected from the field about social life and human 

behaviour should be reliable. A piece of information or statement of events or 

relationship is said to have inter-subjective reliability when several observers, using 

similar methods of test, can agree upon it. For achieving high reliability, most researchers 

used to follow the standardization procedures in developing data collection instruments 

and also during classification and analysis of the data.  

 

 Quantifiability: The information proposed to be collected and the propositions postulated 

should be quantifiable, i.e., can be measured in expressible numeral terms and capable of 

being counted. Such measurement should be very precise and comparable. In social 

sciences, though, most of the data is collected in qualitative form, at the time of analysis 

and testing of hypotheses quantification of the data used to be done for statistical 

treatment.  

https://en.wikipedia.org/wiki/Scientific_technique
https://en.wikipedia.org/wiki/Phenomenon
https://en.wikipedia.org/wiki/Knowledge
https://en.wikipedia.org/wiki/OxfordDictionaries.com
https://en.wikipedia.org/wiki/Natural_science
https://en.wikipedia.org/wiki/Experiment
https://en.wikipedia.org/wiki/Hypothesis
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 Theoretical Orientation:  Science as body of knowledge is characterised by orientation to 

the theory. The major objective of science is to find and produce a body of propositions 

that are logically and systematically interrelated in order to explain some broad category 

of phenomenon.  

 

 Verifiability: Scientific method presumes that knowledge should be valid and thereby, it 

should consist of propositions that have been subjected to empirical tests, and that all the 

evidences must be based on observations or factual data. Whatever assertions to 

knowledge must refer to human experiences so that verification is possible.  

 

 Universality: Science is not concerned with individual objects, but it is concerned with 

different types, kinds and classes of objects. Thus, researchers should make efforts to 

understand and develop the laws and theoretical propositions that are universally 

applicable. Of course, one should not deny the fact that, in social sciences, complete 

universality is a myth, due to the heterogeneous nature of social phenomenon.  

 

 Predictability: Any subject matter scientifically studied should be amenable to 

predictability. This is because of the reason that the nature of the most events and 

happenings occur on a regularity intervals and similar basis. However, such predictability 

is somewhat correct and precise in the case of natural sciences. In social sciences, 

depending upon the nature of social phenomenon and knowledge of the various causative 

factors, it is possible to predict the phenomenon with acceptable accuracy.           

 
Figure 2.1: Characteristics of Scientific Method 

Source: Data above 

 

 

2.1.2 Steps in Scientific Method  

 

 The scientific method is a broad framework for studying and learning more about the 

world around us in a scientific manner. In order to conduct a scientific inquiry, either in natural 

sciences or in social sciences, the scientists (researchers) would commonly take into 
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consideration the following steps with minor variations. More or less, all these steps used to be 

followed in Population Studies also as it is one of the major disciplines in Social Sciences 

(Saravanavel, 2010).  

 

 Make an Observation / Raise Questions: Scientists or researchers have the curiosity to 

study several phenomena in the world and thereby, with scientific mind they develop the 

curiosity to study the phenomenon which is worth for investigation. Then scientifically 

the researchers will raise certain questions about something that they want to observe: 

How, What, When, Who, Which, Why, or Where? They also keep in mind what to do 

with the information after it has been gathered and for whom it is going to be beneficial. 

In scientific method, a question converts general wonder and interest to a channelled line 

of thinking and inquiry.  

 

 Do Background Research and Construct Hypotheses: While following the scientific 

method, researchers generally would start from scratch in putting together a plan for 

answering the questions raised by them. Instead, if they make use of the library and 

internet resources in a scientific manner, they would become more confident to pursue or 

take up the research as they will become aware of the research gaps and thereby, won’t 

repeat mistakes from the past. By thoroughly going through the available material on the 

topic under consideration, the researchers would formulate certain informed guesses 

(hypotheses) so as to answer the questions formulated early in the research process. The 

purpose of such hypotheses is not to arrive at the perfect answer to the questions under 

consideration, but to provide a direction to further scientific investigation. Formulation of 

hypotheses is an attempt to answer the researcher’s questions with an explanation that 

can be tested. Generally, a good hypothesis allows the researcher to make a prediction 

related to the phenomenon under study.  

 

 Conducting Experiment and Testing of Hypotheses: While testing of hypotheses is mostly 

done by conducting carefully designed and controlled experiments (in the natural 

sciences) or accurate and suitable data collected empirically (in the social sciences). 

Gathering or collecting data is the one of the most important steps in the scientific 

method related to social sciences, as it is used to prove a hypothesis right or wrong, and 

to formulate scientific theories. For collecting fairly reliable and valid data in social 

science research, different methods and tools of data collection will be made use of 

depending upon the social phenomenon to be studied.   

 

 Classification and Analysis of Data: The collected data related to a specific phenomenon 

has to be arranged on logical basis recognising the sequence and relative significance. 

Classification helps the researcher to examine the data which is in disintegrated facts to 

present it in a symmetrical pattern and in a meaningful way. After classification, the 

researcher takes the task of analysing the data taking into consideration the hypotheses 

proposed. This process mostly involves simple to complicated statistical manipulation 

making use of computers and user-friendly & ready-made programmed software. The 

data used to be analysed with frequency tables and cross-tabulations with suitable tests of 

significance as well as multivariate techniques.   

 

 Interpretation and Drawing Conclusions / Generalisation: After the analysis of data 

researchers are expected to interpret the data in a lucid and scientific manner by 

supporting or disapproving the hypotheses and thereby, providing an answer to the 

questions (objectives) under consideration. Based on the interpretation, one should draw 
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generalisations, which will lead to general laws or theory. Strictly speaking, the general 

laws or theory should be based on carefully described and uniformly recurring sequences 

of conditions. However, in social sciences, at times drawing such generalisations and 

building theories would become difficult due to the homogenous nature of social 

phenomenon.  

 

 Communicating the Results and Verification: The results based on the scientific inquiry 

have to be communicated to the concerned stakeholders in the form of report, scientific 

papers and/or Thesis, which also has to be done in a scientific manner. Likewise, 

scientific methods would not stop with formulation of general laws or theory. These 

general laws or theoretical formulations have to be verified so as to test their validity over 

a period of time.  

 
Figure 2.2: Steps in Scientific Method 

Image Source: 

Pixabay.com, 2015. 

https://pixabay.com/en/career-head-rise-profession-chance-1019910/ 

Public Domain 

Published on: Nov 5, 2015 

 

 

2.3 Logic and Scientific Method  

 

 As science is systematised knowledge, the importance of the method of reasoning or 

logic has been given more importance. Generally, logic is the science of reasoning. It formulates 

the conditions through which the validity of reasoning may be tested. Reasoning consists of 

arriving at a conclusion from certain premises and is called inference, which is nothing but 

derived knowledge, which consists of assertion or prepositions. For ascertaining a valid 

conclusion, the science should depend on a logical method. In the application of scientific 

method, thus, logic will be a common feature. Based on the logic of reasoning, two scientific 

approaches viz., inductive logic (method) and deduction logic (method).    

 

https://pixabay.com/en/career-head-rise-profession-chance-1019910/
https://pixabay.com/en/career-head-rise-profession-chance-1019910/
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 Inductive Logic: In simple words, inductive logic is a process where we observe certain 

phenomena and on this basis arrive at conclusions. In other words, in induction we 

logically establish a general proposition based on observed facts. Inductive reasoning is 

moving from specific observations to broader generalizations and theories. Informally, 

we sometimes call this a "bottom up" approach. In inductive reasoning, we begin with 

specific observations and measures, begin to detect patterns and regularities, formulate 

some tentative hypotheses that we can explore, and finally end up developing some 

general conclusions or theories. In this method, one makes a set of observations, and 

seeks to explain what one sees. For example, it is observed that 5 women – a, b, c, d and 

e – in a sample village have 5, 6, 7, 8 and 9 children, respectively. From these 

observations, one can conclude that in the selected village women are producing large 

numbers of children.   

 

 Deductive Logic: Deductive logic is the process by which we arrive at a reasoned 

conclusion by logical generalisation of a know fact. It is the reasoning of proof. In other 

words, in deduction we logically establish the facts based on general propositions. 

Deductive reasoning works from the more general to the more specific. Sometimes this is 

informally called a "top-down" approach. We might begin with thinking up 

a theory about our topic of interest. We then narrow that down into more 

specific hypotheses that we can test. We narrow down even further when we 

collect observations to address the hypotheses. This ultimately leads us to be able to test 

the hypotheses with specific data -- a confirmation (or not) of our original theories. 

Based on the example cited earlier, it is a general observation (truth) that women in the 

sample village are having large number of children and therefore, women ‘f’ and/or ‘g’ in 

the same society are also likely to have more number of children.     

 

 
Figure 2.3: Logic and Scientific Method 

Image Source: 

Pixabay.com, 2015. 
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https://pixabay.com/p-619914/?no_redirect 

Public Domain 

Published on: Feb. 2, 2015 

 

 

2.4 Difficulties in the Use of Scientific Method to Social Sciences   

 

Some of the researchers used to argue that the scientific method is most suitable for the 

natural and physical sciences wherein controlled experiments were carried out to pursue research, 

but it is not that applicable and/or difficult to the social sciences which generally deals with social 

life and human behaviour. According to them, the following are major difficulties in the 

application of scientific method to the social sciences.  

 

 Human behaviour as well as social phenomena are complex as well as varied across and 

within societies and cultures. Therefore, it is very difficult to categorise human behaviour 

into a set of homogeneous nature and thereby, studying the same with scientific approach 

becomes difficult.  

 

 In social science research, generally, researchers (human beings) study and analyse the 

social life and human behaviour of other human beings and thereby, the personal 

characteristics of the researchers come into the picture and distort the facts at different 

stages of research like the collection of data, analysis of data, interpretation of data, etc. 

 

 Most aspects related to social life, social relations and human behaviour are qualitative 

and psychological in nature, which are not strictly amenable for (quantitative) 

measurement.  

 

 Human behaviour is not uniform and predictable. It is more often uncertain. By and large, 

all people may not behave and/or act in the same way in similar circumstances. Likewise, 

one individual may behave differently under similar circumstances. In view of this 

studying human behaviour at times becomes difficult.  

 

 Application of experimental method to study human behaviour will be very much 

difficult and thereby, the collection of reliable and scientific data cannot always be 

collected.  

 

 

 

2.5 Limitations of Scientific Method in Social Sciences 

 

 Taking into consideration the nature and characteristics of the scientific method, Ghosh 

(1985) has enumerated some of the following limitations while employing the same in social 

science research.  

 

 Scientific method involves abstraction.  

 

 Scientific explanation is never complete. At every stage, there are some basic 

principles which remain unexplained in social sciences.  

 

https://pixabay.com/p-619914/?no_redirect
https://pixabay.com/p-619914/?no_redirect
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 The conclusions arrived at by scientific method are not final. They are only relative to 

observed phenomenon, facts discovered and reasoning developed.  

 

 Social sciences have limited scope. Each science is concerned with a particular area 

and is based on certain assumptions.  

 

 Superstitions, cherished beliefs, etc. are hostile to the growth of scientific method. 

Institutionists, authoritarians, functionalists and mystics often underline the respect for 

scientific method.    

 

 Formal procedures are fruitless. Definitions and formal distinctions are not often used 

properly; and statistical information may be irrelevant and inconclusive. 

 

 Scientific judgement is difficult, and sometimes, impossible, when situations demand 

immediate action.  

 

 The growth of scientific method in a society where there is no desire for truth, or 

freedom for the expression of intellectual doubt, is surely hampered.  

 

 The necessary time for the reflection, and material for experiments are often lacking 

for the proper development of scientific method. 

 

 Scientific researchers in social field are often in the hands of those who cannot always 

oppose the established opinion or taboos.  

 

 No scientific method can guarantee certainty of achieving the goal and can prevent 

human life form being an adventure.  

 

In spite of these limitations, there is no disagreement that scientific method is the only way 

to increase the general body of tested knowledge and to eliminate arbitrary and ambiguous 

opinions. As researchers are becoming more and more aware about different aspects of scientific 

methods in the recent past, it has become possible for them to predict social events with greater 

accuracy.     

 

2.6 Conclusion 

 

Information about the importance of scientific method, its characteristics and steps, difficulties in 

using scientific method and limitations of scientific methods in social sciences have been 

provided in this  module, besides the role of logic (inductive and deductive) in scientific method 

and their application to social research including research on Population Studies have been 

provided in this module. It is believed that after learning these one would be able to pursue the 

research in social sciences including Population Studies in a scientific manner.  
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