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Abstract  

This paper reviews the definitions of science put forward by different scholars, its 

myriad functions, its social duties and responsibilities, and the role played by science 

communication to the masses. It discusses the historical role played by science in 

ushering in social and intellectual revolutions particularly in the context of Europe and 

other developed societies, and the need to replicate them elsewhere. It also discusses 

the scope and the nature of work carried out in the fields of sociology of science as 

well as its limitations arising from its Eurocentrism and an ivory-tower approach. It 

also discusses how the ‘Sociology of science’ can be used to help the rapid intellectual 

and economic development of developing countries and tradition-bound societies by 

analysing differences between developed countries and developing countries as well 

as differences within developing countries, and can play a role in changing the lives 

of millions of people across the world.  We believe the ‘sociology of Science’ 

encompassing fields such as historiography and sociology will go a long way in 

ensuring that the benefits of a scientific temper are properly communicated to 

millions of people across cultures, and that these can counter superstition, blind faith 

as well as traditional interpretations of various phenomena, besides aiding economic 

development. This field must, of course also be studied in the context of the latest 

advances in pedagogy, theories of pedagogical content, and even language 

acquisition patterns and language dynamics. The relevant aspects of other fields of 

social sciences must also, of course, be taken into consideration. Many fields of social 

sciences may remain enchained to Eurocentric paradigms and much work may need 

to be done to make them relevant for different cultures and societies, and tie them 

to global outcomes. Thus, this paper stresses the need for Sociology of science as a 

distinct cross-cultural and inter-disciplinary field of science in the twenty-first century 

with its own theories, methods and frameworks to which multi-cultural teams must 

contribute.  
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Definition of Science  

It is difficult to put forward a straightforward and an all-encompassing definition of 

science because although the principles of science are universal, and its histories 

intertwined, science cannot be alienated  from a cultural context, and therefore may 

not have a permanent or a universal meaning. Because modern scientific practices 

have different histories, some mutually interdependent, and some birthed in their 

unique cultural contexts, they may vary from context to context while retaining a 

universal core. The west did not always dominate is science; even the Islamic world 

has produced great scientists, examples being Ibn Sina, and Ibn al Haytham, and there 

was a time when Islamic science was dominant. However, other societies may have 

had other approaches to science such as the observation of phenomena in their 

natural contexts over a protracted span of time, or no controlled approaches at all. 

These are sometimes brushed off as traditional or indigenous knowledge. Thus, in 

1913, J. McKeen Cattell, the Vice President of the American Association for the 

Advancement of Science was skeptical or the ability of non-white cultures to produce 

great scientists; even the otherwise brilliant American Biologist and Geologist Louis 

Agassiz thought non-whites to be unfit for scientific work. but this may only be partly 

true, and applicable to the situation in the USA then. The application of scientific 

method and its duties in relation to society may also change from time to time, and 

as scientific awareness improves, its role may change from that of countering pre-

scientific beliefs (from all directions, examples being myths legends in traditional 

cultures to scientific racism in the west) to facilitating intellectual development and 

progress. Thus, one of the pillars of a modern society is a scientific culture and many 

researchers of sciences such as Kandor (1957) see science to be a major factor of 

production. Science continues to evolve, and the science of the future encompassing 

methods and principles, may be a vast improvement from the science of the present, 

given the opportunities now available for dialogue, discussion and cross-cultural 

comprehension. The scientific framework includes the people, institutions and 

techniques involved in creating and disseminating a scientific temper, and these 

would play a major role in determining scientific outcomes and the pace and direction 

of scientific research. (Dear, 2006). Science therefore not only encompasses scientific 

method, but is also an art because it involves an understanding of culture, culture 

specific constructs and involves a thorough understanding of the human psyche. This 

is particularly true of the social sciences.1 

The term Science is derived from the Latin word scientia, meaning knowledge or the 

state of knowing, and is a systematic endeavour 

 
1 Teaching science in the 21st century, Jack Rhoton, Patricia Shane, 2006 

https://en.wikipedia.org/wiki/Latin
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that builds and organizes knowledge in the form of facts, principles, testable 

explanations and predictions  about different phenomena by studying and observing 

them based on evidence, and reassesses them from time to time based on changing 

evidence. Thus, science may be defined as a “A systematic method of continuing 

investigation that uses observation, hypothesis testing, measurement, 

experimentation, logical argument and theory-building to lead to more adequate 

explanations of natural phenomena.” According to the Science Council, “Science is 

the pursuit and application of knowledge and understanding of the natural and social 

world following a systematic methodology based on evidence.” It is a systematic hunt 

for pertinent knowledge on a topic acquired with a certain goal or end. It is also a 

body of certified knowledge comprising empirical methods and valid deductions. 

Scientific methodology includes several components such as objective observation, 

quest for objectivity and accuracy, empirical measurement and data, multiple routes 

of evidence, systematic approaches, experiment and observation, reasoning and 

critical analysis, hypothesis creation and verification, establishment of general rules 

or conclusions, verification and testing, peer review and assessment, as well as 

communication of scientific findings to the masses. (Kuhn, 1962)  

Science also encompasses research which D. Slesinger and M. Stephenson in the 

Encyclopedia of Social Sciences define as “the manipulation of things, concepts or 

symbols for the purpose of generalizing to extend, correct or verify knowledge, 

whether that knowledge aids in construction of theory or in the practice of an art.” 

William Emory, on the other hand, defines Research as "an organized enquiry 

designed and carried out to provide information for solving a problem". It often 

comprises of defining and redefining problems, formulating hypotheses, and 

providing solutions to problems. Thus, research, is often central to scientific 

endeavour, as it extends the body of scientific knowledge systematically. On the other 

hand, for sociologists like Robert K. Merton, science may be defined in terms of what 

scientists do and produce, and scientific output in relation to society, and for its 

betterment. Thus, scientific knowledge is based on empirical evidence, and helps us 

understand the natural world, but provides only a limited understanding of other 

aspects of culture such as art, philosophy, or religion. These may however be 

attempted to be understood through unique frameworks in social sciences as these 

evolve and become robust in their own right. Scientific methods are to some extent 

still subjective and subject to the vagaries of human nature, given that science is still 

and will be a human endeavour, but a gradual transition to higher states of objectivity 

will result if scientific methods become more robust, fool proof and trust worthy. This 

can happen only if empirical data is gathered from all parts of the world. Many 

sociologists such as Ian Robertson, William P. Scott, and W F Ogburn consider Social 

sciences to be bona fide sciences, but these must prove their mettle in the days to 

https://en.wikipedia.org/wiki/Scientific_method
https://en.wikipedia.org/wiki/Taxonomy_(general)
https://en.wikipedia.org/wiki/Knowledge
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come. Science also includes pure research which is carried on regardless of practical 

application (It is driven by sheer curiosity or inquisitiveness,  and often provides 

explanations to natural phenomena), as well as applied research which ties scientific 

research to real-world outcomes. A related concept is the emergent discipline of the 

philosophy of science (with its natural corollary, the philosophy of social sciences) 

which encompasses all the assumptions, methods, processes and frameworks of 

science particularly in relation to their social contexts, though the utility of this field 

of study, is greatly disputed. This field emerged in the twentieth century, is still 

nascent, and greatly overlaps with the Sociology of Science, a field that may be in 

need of a reorientation. Scientific method therefore, often overlaps with fields with 

scientific epistemology, or an epistemological approach to knowledge, ontology or 

the study of entities, and metaphysics as well, to achieve overarching frameworks. 

The philosophy of science must also encompass the search for, and definition of 

philosophical worldviews and ideologies, both hidden and manifest, as these may 

impact scientific output. It may, in most cases, also call for the elimination of 

undesirable philosophies of science. (Guba 1990) 2 3 4 

There are several defining characteristics of science, and these include the following: 

1. Objectivity: This refers to the ability to see facts as they are, and guard against 

biases, beliefs, favouritism, personal values and preferences. Thus, one must set 

aside subjective considerations and personal prejudices driven by cultural 

outlooks, and adopt a quest for objectivity at all times. This requires a truly global 

outlook with the ability to understand diverse cultures, and not just base 

conclusions on Eurocentric premises, or reactionary ones. This field remains 

largely elusive in the field of social sciences till date, even though many claims are 

made to the contrary. Lack of objectivity may either arise due to the absence of 

neutral scientific paradigms, or due to biases during the time of fieldwork or 

observation. Objectivity must be multi-dimensional and must be attained at every 

stage of scientific endeavour, though in the case of social sciences, only near 

objectivity may be possible, and objectivity must be studied against the backdrop 

of postpositivism, and antifoundationism.   

2. Verifiability: Scientific knowledge is based on verifiable evidence (or concrete 

factual observations) so that other researchers can observe or measure the same 

phenomena and achieve the same results. In other words, scientific endeavour is 

always testable and verifiable, with minimum scope for error. Thus, any scientific 

 
2 Research Methodology C R Kothari, New Age International (P) Ltd, 2004 
3 Research Design: Qualitative, quantitative, and mixed method approaches, John W. 
Creswell, Sage Publications, 2014  
4 Research Methodology, Ranjit Kumar, Sage Publication, 3rd edition, 2011 
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theory is also falsifiable and can be rejected if not found in order. This doctrine 

was famously introduced by the philosopher of science Karl Popper in the 1940’s. 

This concept can be extended for the field of social sciences too, albeit with 

suitable modifications.   

3. Scepticism: Scientific endeavour is based on healthy scepticism. Thus, all 

postulates and assumptions made are always questioned. As a corollary of this, 

paranormal and occult explanations must be summarily rejected, unless these 

can be investigated through bonafide methods. However, one must guard against 

over-scepticism or skeptopathy which is detrimental to the interests of science. 

This, combined with ideological predilections, has often been the bane of science, 

and has retarded progress. Likewise, the limits of science must be understood, 

and the power of curiosity and wonderment retained.  

4. Ethical and moral neutrality: Science is ethically and morally neutral. It seeks 

knowledge for knowledge’s sake, and does not differentiate between what is 

good and what is bad. The application of knowledge is determined by societal or 

universal human values. Thus, scientific knowledge is value-neutral or value- free. 

However, scientists are often bound by codes of conduct or ethics in the real-

world, and must abide by them. These have currently been implemented only in 

some fields of science, and practitioners often resist them. Value-neutrality and 

objectivity have also been elusive in the social sciences, as processes to pursue 

them have not been put in place. Scientific and professional codes of conduct 

must be universalized in due course and must promote objectivity and the pursuit 

of ethical science which must remain at the core of scientific endeavour.  

5. Methods and processes: A scientific approach adopts defined methods and 

procedures for collecting and analysing facts to arrive at outcomes. This includes 

pre-determined steps such as formulation of hypothesis, collection of facts, 

analysis of facts and results generation. These taken together form frameworks 

and paradigms, a concept introduced by Thomas Kuhn. While older researchers 

recommend the use of pre-determined procedures, science is often now free-

form and scholars may choose their own methods. Thus, science comprises both 

a body of knowledge and processes which are used to produce such knowledge. 

All these taken together constitute methods which may comprise of 

experimentation, observation, logical arguments from postulates and a 

combination of these in different proportions. Thus, hypotheses are introduced, 

and tested to give rise to theories, and in some cases, laws. These are then used 

for other scientific work; thus, science is incremental.  

6. Reliability: Scientific knowledge must be reproducible under a specific set of 

circumstances and the same results must be achieved under all conditions. 

Scientific endeavour is not only scrutinizable, but also verifiable and repeatable. 
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Thus, conclusions must always be demonstrable to be held valid. This 

differentiates valid sciences from pseudosciences such as Astrology. Another 

related concept is that of coherentism which implies that concepts must be 

understood only in relation to a coherent and an all-encompassing framework.  

7. Precision: Scientific knowledge is precise. It is not vague like literary writing. Thus, 

all conclusions must be backed up by evidence. Scientists must refrain from 

adding their own interpretations, and restrict their conclusions to what can be 

backed up by evidence.  

8. Accuracy: Scientific knowledge is accurate, and accuracy is the hallmark of a good 

scientist. Thus, precise measurements must always be used in drawing 

conclusions (in such a way that these can be tested), and vague statements 

avoided. 

9. Realistic: Science must show realistic results, and abstraction must be avoided. 

Thus, science must serve practical ends, and scientists must be useful to society. 

However, in the real world, this is not always so, and scientists succumb to ivory-

tower approaches.  Thus, inductive methods are often used to arrive at 

generalizations and laws which can be applied under all circumstances.  

10. Predictability: Scientists do not merely describe the phenomena being studied, 

but attempt to make predictions as well. This predictability arises from the 

reliable nature of scientific work, and scientific work must have explanatory and 

predictive power. Scientific work must therefore also satisfy the principle of 

causality. However, results in social sciences are less reliable than physical 

sciences, and causation is hard to establish. To remediate this, better scientific 

methods need to be developed for such sciences.  

11. Constant refinement: Constant refinement is one of the hallmarks of science, and 

scientists should not rest on their laurels. They should adopt a constant quest for 

perfection, and improve on their results to achieve a higher state of 

understanding. Scientific findings are always work in progress, and there is scope 

for improvement. Thus, scientific work greatly contributes to scientific 

knowledge, and this is compared to a repository where new findings are added, 

and irrelevant ones discarded.  

12. Cultural sensitivity: Science must be culturally sensitive, and while adopting 

scientific method, the sensitivities of people in different cultures must not be 

trampled upon.  Thus, there must be cross-cultural dialogue and communication 

which will naturally lead to dialectical approaches, and better science.  

13. Communication: Communication is also an integral part of science 

communication entails communicating the results of science to the masses to 

achieve and higher state of understanding, and battle against, dogma, 

superstition, and blind faith.  
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History of science 

Science has made a huge impact on human lives particularly since the Nineteenth 

Century, and its impact can be felt on virtually every facet of human life. Thus, the 

Industrial Revolution which began in Europe, changed the relationship between 

humans and nature greatly, and initiated a natural resource consumption driven 

economic growth. While standards of living have improved greatly, this has raised 

concerns about dwindling natural resources and sustainable development, and in 

recent years, has led to a call for radically new approaches to science and economic 

development. Since the end of colonialization, countries in Asia have also made 

gigantic strides in economic development, but have barely begun to challenge 

Eurocentric paradigms, or analyse the cultural contexts that produced many 

paradigms in science.  5 

Science is not however, a recent phenomenon, nor was its development limited to 

the West, as it is often fallaciously assumed. Some researchers such as Lucretius, 

Vedel Simonsen, Svel Nelsen, Montfaucon and Mahudel have traced the origin of 

science in human pre-history, long before the emergence of writing. John Frere and 

Boucher de Perthes discovered early pre-historic stone implements in France, and 

these put in motion more sophisticated tools in the periods to follow in different parts 

of the world such as blades, flake tools and harpoons. However, the cradle of tool-

making was Africa, and not Europe. Tool making also led to a better control over wild 

animals, natural elements, an increasing diversity in diet and specialization of labour, 

corresponding to a greater complexity and sophistication in society. This also initiated 

downstream changes such as early clothing, a diversification of habitats and better 

dwellings. According to Richard Wrangham and Frances D. Burton, the discovery of 

fire a was another important development in human evolution because it paved the 

way for other complex discoveries. It led to cooking and helped chase away wild 

animals leading to a better control over nature. The earliest boats were used one 

hundred thousand years ago and these emerged in different parts of the world, 

making them the earliest form of transport, long before the invention of the wheel, 

the bullock cart and the chariot. These were typically made of hollow barks or reeds, 

and enabled people to travel long distances over rivers, and stillwater.  

However, the development of writing which is considered to be a pre-requisite of 

civilization was a long-drawn process, was preceded by proto-writing and non-

linguistic symbols which equates to proto-history. Agriculture and the domestication 

 
5 THE IMPORTANCE OF THE HISTORY OF SCIENCE IN INTELLECTUAL FORMATION JEAN-
MICHEL MALDAMÉ 
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of animals, associated with the Neolithic revolution first began in the Levant with 

developments elsewhere. This led to a transformation from hunter-gatherer societies 

to a more settled way of life, bringing about other changes in turn. Pottery is another 

early human invention, at the earliest pottery is dated to 15000 BC. Weaving of 

textiles began in the Neolithic Age, with cotton and wool being used in textile 

production. Housing also improved in the Neolithic Age, and the first villages also 

began to appear in this age.  

The invention of the wheel is another milestone in human history, and is believed to 

have taken place around 6000 BC. This later came to play a major role in the 

popularization of wheeled transport, and the earliest bullock carts were used in 

Mesopotamia around 3500 BC from where they quickly spread to Egypt and the Indus 

Valley where they were the sole form of inland transport. The domestication of the 

horse began in Central Asia in 3000 BC according to the Kurgan hypothesis. The use 

of horses in carts was perhaps a much later invention and probably began in Western 

Asia after 2200 BC, from where it spread to Egypt, and later the Ganges Valley, where 

it was associated with the ruling class. The Chalcolithic age is characterized by the use 

of metals, and this period is also known as the early metal age. The first metal to be 

used was Copper, and tin was later added to Copper to make Bronze. The former is 

also known as the Copper Age, while the latter is known as the Bronze Age. The 

Bronze Age also coincided with the development of writing, which led to the 

emergence of the first civilizations. Metallurgical skills greatly improved in Old World 

Civilizations and a wide variety of metals were manufactured and used. The most 

important Old World Civilizations were Egypt, Mesopotamia and the Indus Valley. 

Precious metals and other precious stones were also in use in this period, and a wide 

variety of goods such as Lapis lazuli and steatite were manufactured. This period also 

saw an emergence of major urban centers and architectures. People of Old World 

Civilizations pioneered knowledge in mathematics, astronomy and medicine. The 

Mesopotamians developed a calendar and a sexagesimal numeral system. Geometry 

was developed by the Mesopotamians and the Harappans, and put to widespread 

practical use. The Harappans also used a very accurate weighing system, and could 

measure lengths accurately. Ancient Egyptians too possessed a knowledge of science. 

They not only invented papyrus, but Egyptian priests such as Imhotep possessed a 

knowledge of medicine. The Greeks were also exposed to Mesopotamian ideas 

through trade, but took science to altogether new heights, and developed the local 

reasoning, rationalism, and deductive approaches which are still in use today. Thus, a 

new golden age of science emerged in the Hellenic world after 600 BC, and Greek 

scholars laid the foundations for philosophy and metaphysics. Notable Greek scholars 

included  Aristotle, Ptolemy, Pythagoras, Thales, Empedocles, Anaximander and 

Plato, and their contributions in diverse fields are remembered even to this day, even 
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though their conclusions were often highly erroneous. The Romans had great respect 

for Greek scholars and there was a continuity of tradition from the Greek period to 

the Roman period, even though the contributions of the latter were inferior, and the 

decline of Greek tradition led to a decline in scientific traditions as well . Egyptian 

works had also likewise influenced the Romans, but to a much smaller extent. The 

Romans also excelled in the application of science and attempted a more practical 

use of scientific knowledge. Post-Harappan India also saw remarkable advances in 

Mathematics and Geometry forming a part of Indian esoteric traditions. Early Indian 

mathematicians were Baudhayana and others. Sushruta was an early Indian physician 

who lived around 600 BC. Aryabhatta was a great Indian mathematician and made 

many contributions to Mathematics and Astronomy. Science in Ancient China was 

also advanced and developed independently from influences elsewhere in the world. 

Chinese medical systems were advanced and included acupuncture and traditional 

Chinese herbal medicine. Other Chinese technological advances included gunpowder, 

counting machines, time-measuring devices, paper, compasses, printing, porcelain 

and alchemy most of which developed independently. Science in the Medieval Islamic 

world flourished between 800 AD and 1400 AD, and is referred to as the Islamic 

Golden Age of Science. This included advances in various fields of Mathematics such 

as Algebra, Calculus, Trigonometry, and Geometry. Major advances were made in the 

fields of Astronomy, physics, geography, medicine, botany and zoology too. Alchemy 

was developed the Arab world to transmute materials, and this evolved into Modern 

Chemistry. In addition, Ibn-al-Haytham made many contributions to scientific 

method, and is regarded by many as an important scientist.  

The Middle Ages or Medieval Period in European history is the period from the 5th to 

the 15th centuries. The trigger for the start of the Middle Ages was the collapse of 

the Western Roman empire, while the Renaissance and the Age of discovery marked 

the end of the Middle Ages. The medieval period is sometimes further sub-classified 

into the Early, High, and Late Middle Ages. The Byzantine Empire survived into the 

Early Middle ages and remained a major power with its capital as Constantinople till 

its sacking in 1453. During the Byzantine Empire, much of ancient scientific knowledge 

was retained, and further refined and developed. After 1000 AD, in the High Middle 

ages, there was an upsurge in technological innovation in Europe, including 

developments in fields such as theology and philosophy. The Crusades, first launched 

in 1095 AD, were military conquests by the Christians aiming to take back control of 

the Holy Land from Muslims. This period was marked by scholasticism, a philosophy 

that blended faith with reason, and the earliest cathedral schools and universities 

which imparted religious education were founded during this period. There was also 

a study of law during this period, including both secular and ecclesiastical law. The 

earliest windmills and mechanical clocks were also developed during this period as 
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also technologies to manufacture gunpowder. New technologies in Agriculture were 

also developed during this period. The Late Middle Ages however, was marked by 

famine, plague, and war, which killed millions; between 1347 and 1350, the Bubonic 

Plague and the Black Death killed twenty million people, according to one estimate. 

One of the more important intellectuals of this period was William of Ockham who 

developed the Occam’s Razor which impacted scientific method. This approach calls 

for parsimony, and states that entities should not be multiplied beyond what is 

necessary. Literary output in Vernacular languages (languages other than Latin) 

increased in this era, and the earliest literature in the old English Language dates to 

this period. This period is also known as the intellectual dark ages, and for the 

excesses of the Church as characterized by the burning of Giordano Bruno on the 

stake for his ideas of cosmic pluralism, then equated to heresy. The Middle Ages were 

succeeded by the renaissance which lasted from the fourteenth to the seventeenth 

centuries. The renaissance began in Italy, around the Florence region, and later 

spread to the rest of Europe. The fall of Constantinople led to a rediscovery of new 

texts. Greek philosophy was also revived and adapted for the new age, leading to the 

philosophy of Humanism which emphasized human thought and action. There was 

also a new emphasis on education, intellectualism, and learning. In science, 

observation, and inductive reasoning was encouraged. The German Renaissance saw 

advances in arts, architecture, sciences, and the Protestant reformation. The French 

renaissance is associated with arts, literature, architecture, science and exploration.  

The English renaissance saw the emergence of important writers such as William 

Shakespeare and Christopher Marlowe, and this age was succeeded by the Industrial 

Revolution. Exploration also began in this age. Christopher Columbus, Vasco da Gama 

and Magellan were some of the great explorers of this era, and discovered the new 

world. This exposed shortcomings of old conceptions of geography. Science was seen 

as being against religion, however, and new knowledge was often not seen kindly. 

Giordano Bruno was burnt at the stake in the year 1600 for heresy and blasphemy. 

Nicholas Copernicus, who was preceded by Tycho Brahe, promoted a Heliocentric 

model of the Universe overturning Ptolemy’s model, and revolutionized Astronomy; 

he was opposed for his ideas even though they gradually gained acceptance. Tycho 

Brahe was a Danish Astronomer who made accurate planetary observations, and 

showed that the moon orbited the Earth and the planets orbited the sun. However, 

he wrongly concluded that the Sun orbited the Earth instead of the other way around. 

Johannes Kepler developed the three laws of planetary motion which led to Isaac 

Newton’s theory of Universal Gravitation. Galileo Galelei invented the telescope 

based on earlier work by Hans Lippershey and promoted the idea of Heliocentrism; 

for which he was labelled as a heretic and put under house arrest. Isaac Newton, who 

discovered gravity, was one of the greatest scientists of all time. Great progress was 
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made in other sciences too. In the thirteenth century, the printing press had brought 

about a revolution in knowledge  by disseminating ideas quickly. Francis Bacon 

developed the idea of empiricism which stated that progress could only depend on 

real world observations. Rene Descartes searched for the underlying principles of 

nature. Helmont discovered Carbon dioxide, and William Harvey of England 

researched the process of blood circulation. Valerius Cordus obtained ether from 

Sulphuric Acid and Alcohol. One of the events leading to the renaissance was the 

invention of the printing press which resulted in a spread of knowledge. 

Philosophers such as Peter Abelard and Roger Bacon emphasized reason and 

empiricism over blind faith, and this triggered an increase in knowledge too. The 

Colonial Period began in the Fifteenth Century when European powers established 

their earliest colonies across Asia and Africa. Although there were some benefits 

associated with colonialism such as the spread of new technologies to new territories, 

the effects of colonialism were mostly negative, as this led to economic stagnation 

and oppression of knowledge in colonies (as colonialism was driven by vested 

interests). The Colonial age ended when colonies won their economic and political 

freedom in the 1950’s. The Enlightenment, or ‘The Age of the Enlightenment’ and 

‘The Age of Reason’ followed the renaissance. This is referred to the Scientific 

Renaissance by Marie Boas Hall, and others. The Enlightenment began with the 

Scientific Revolution through the works of scholars such as John Locke, Rene 

Descartes, Thomas Hobbes, Gottfried Leibniz and others, and strove for progress and 

the triumph of secular values. Enlightenment ideals also spread through the works of 

scholars such as John Miller, Adam Smith, Adam Ferguson, Immanuel Kant, Voltaire, 

Jean-Jacques Rousseau and others. One of the more important works of this era was 

the first encyclopedia which was published between 1751 and 1772 by Denis Diderot.  

Rene Descartes was an important philosopher whose doctrine of rationalism also 

influenced the course of the Enlightenment, and greatly impacted modern science. 

Montesquieu’s ‘Spirit of the Laws’ and Rousseau’s ‘Discourse on Inequality’ were 

other important works of this age. The Enlightenment also led to the decline in the 

power of the Church, and loosened its control on people’s lives. There was a revolt 

against tradition, and traditional beliefs in this age, as scientific progress and new 

inventions enabled people to see the world in a new perspective and re-examine their 

old ways of thinking. The Eighteenth Century Italian scholar Giambattista Vico was 

also one of the earliest scientists to explore the relationship between science and 

society. However, some scholars argue that subjects like political science and history 

were given undue importance, and the natural sciences neglected. They also argue 

that intuition and emotion were given undue importance, and logic and reasoning 

neglected. The German philosopher Immanuel Kant argued in this book, ‘Critique of 

https://en.wikipedia.org/wiki/Giambattista_Vico
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pure reason’, that experiences were highly subjective, and these had to be 

counterbalanced with logic and reasoning.  His work later led to new fields of study 

such as interpretivism and phenomenology. The latter is also related to the idea of 

structuralism proposed by Claude Levi Strauss, and others.  

The Industrial Revolution led to the adoption of new technologies and manufacturing 

processes and improved productivity. The First Industrial Revolution led to Steam 

Locomotives, Steamships, the Telegraph, besides other machinery. The Second 

Industrial Revolution began in 1870, and this led to widespread adoption of existing 

technologies impacting daily lives, besides development of new technologies such as 

electricity and telephones. The rise of technology and consumerism marked the 

Twentieth century: this included new technologies such as the automobile, the radio, 

the aeroplane and the television. Karl Marx rebelled against the inequities associated 

with capitalism, and proposed the idea of communism, though his legacy remains 

controversial and questionable. The German philosopher Max Weber was one of the 

important pioneers of sociology and social science ,and his work was extended by 

Alfred Schutz and others. There were also notable philosophers of science like 

Thomas Kuhn, Paul Feyerabend, Bertrand Russell and Aldous Huxley. Albert Einstein 

overturned many concepts of Newtonian physics, and the foundations were laid for 

quantum mechanics as well. The century ended with the great internet boom which 

triggered globalization, and is leading to a better cross-cultural understanding of 

cultures. Scientific method continues to evolve, and some question the need for a 

scientific method itself. Extreme versions of this approach encompass 

Epistemological anarchism and epistemological individualism. The axis of economic 

and political power is now gradually shifting away from the West to other parts of the 

world, and most developing nations are now trying to showcase their technical, 

military and economic might. The renewable energy revolution and the ‘Globalization 

of Science’ are bound to transform the world further, and in turn produce new 

scientific advances. However, scientific paradigms particularly in the social sciences 

continue to be Eurocentric, and science communication to the masses remains to be 

poor despite remarkable advances in education. Due to this, scientific progress 

continues to be erratic, and dependent on event driven scientific revolutions; this 

may change if scientific methods in the social sciences which already comprise action 

research, field research, participant observation, ethnography, questionnaires and 

surveys, among others are greatly improved by social scientists across the world, are 

geared towards bringing systemic social change in diverse contexts. We believe these 
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will be the two pillars of scientific progress in the 21st century and every advance must 

be evaluated against this yardstick. 6 7 8 9 10 11 

Science and society  

The role that science can play in changing society is great indeed; while its power to 

usher in social change has been talked about since time immemorial, the potential 

has hardly been realized due to conceptual confusion, and the lack of frameworks 

that can be applied across societies and cultures, besides a lack of dedication and 

commitment on the part of scholars  Thus, great progress in science exists along with 

ignorance, blind faith, superstition and dogma in some parts of the world, and when 

scientific paradigms do percolate, people have accepted cognitive dissonance, either 

at an individual level, or in relation to society, as a part of life. And scholars are doing 

very little about it. The potential for a formal study of science society relations in 

diverse contexts and fluid conditions along with all activities that lead to its 

realization, is great indeed; yet, the potential of this field of study remains largely 

unfulfilled and unrealized, as social processes and social epistemology are poorly 

understood. However, there as several new theories such as the Actor Network 

theory that may revolutionize the field; is an approach to social theory where 

everything in the social world exists in constantly changing networks of human 

relationships.  

 
The role played by science in relation to society includes the creation of new 

knowledge, creating culturally apposite educational frameworks, enhancing 

economic output in diverse contexts by bringing about social change, and increasing 

the quality of people’s lives in a sustainable manner. It can also create a multiplier 

effect, and in turn produce more scientists, scholars of the sociology or science and 

scientific output. Science must be attuned to global as well as culture specific 

requirements, and must respond to the changing needs of society as well. Thus, 

cultural change and societal requirement on one hand, and modulated and highly 

attuned scientific paradigms must be the two pillars on the basis of which the 

 
6 THE SHORT HISTORY OF SCIENCE – or the long path to the union of metaphysics and 
empiricism TUOMO SUNTOLA Third Edition 
7 Evolution: The remarkable history of a scientific theory, Edward J. Larson,, 2004 
8 The story of philosophy, Will Durant, Pocket books, 1926 
9 Darwin, the indelible stamp, edited with commentary by James D. Watson, Running press, 
2005 
10 River out of Eden, Richard Dawkins, Phoenix, 1995 
11 Presenting the ‘Structured and Annotated Participant driven Appraisal’ technique in 
Ethnography: Towards the universal realization of Multivocality in Ethnographic studies 
Sujay Rao Mandavilli ELK's International Journal of Social Science Vol 4, Number 4, 2018 
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direction of scientific progress must be based. Thus, science may help improve 

educational standards which in turn may provide new cures for cancer, as well as 

combat pollution, thereby leading to a ripple effect. Thus, change in society is brought 

about not only through frameworks in the social sciences, but also by applying 

concepts in the physical and natural sciences as well. Science is also linked to political 

systems; thus, it is believed that a democratic setup is the most conducive for 

scientific progress, though great progress was made in the former USSR in some areas 

of scientific research.  

 

Scientists have a role not only in avoiding inappropriate decisions, but also advising 

policymakers about the needs of society. Thus, they can help prioritize solutions, and 

decide funding requirements based on their knowledge of science in relation to 

society. Thus, Charles Darwin’s theory of evolution played a role in revolutionizing 

society, but similar solutions haven’t been found in the context of other cultures. The 

advent of mechanization reduced the need for labour, but allowed people to be 

employed more gainfully, enjoy greater leisure and increase their standard of living, 

all contributing to better access to education and science; thus, the impact of science 

must be viewed along the time dimension as well, as what may be painful in the short 

term may be beneficial in the long term. Thus, one can no longer fear scientific 

progress. Science is destined to dominate society, and society will need to readapt to 

science. Another area of interest is winning over people’s trust and proving that 

science is beneficial for them in their technical, intellectual and cultural pursuits; this 

is no longer very difficult, as hostility and scepticism towards science determined by 

religious and cultural values is slowly on the wane. Most citizens now see science in a 

positive light given the humungous role technology has now come to play in daily 

lives, and even traditional societies are now enthusiastic about it; however, this is 

only the first step have we are only skimming on the surface; the outreach of science 

needs to be enhanced, and it needs to play a greater role in solving social problems 

and bringing about more social change, by identifying and countering antiquated 

shibboleths and thought patterns, and by driving home the idea among scholars of 

science that science is not a mechanistic, but a human-centric pursuit.  

 

However, the number of researchers involved in integrating science and society is 

negligible, and there are no clear frameworks currently available both within and 

outside the education system or the science of pedagogy. Needless to say, clear 

frameworks must exist before they can be institutionalized or made operational. 

These must be developed through diverse techniques such as basic and applied 

research, theoretical formulations and fieldwork besides positivism (observation of 

real world data) and interpretivism. A commitment to link science to the needs of 



 pg. 16 

society is likewise non-existent, and this is a pre-requisite for bringing about change. 

This is often the job of social scientists, but social science has largely failed in defining 

its roles in relation to society, or pursuing them. Science remains a narrow field 

outside the popular imagination of the layman (as can be exemplified by the small 

circulation of scientific journals in India whose circulation has remained static for 

decades), and unfortunately even the intellectual class there is not committed to the 

popularization of science. Scientific books barely top the bestseller lists in these 

countries, unlike in the West. What can be done to stem the rot? 12 

 

There are now many emerging fields, though, which promise to revolutionize the way 

science is taught and communicated. Science and technology studies or science, 

technology and society studies (abbreviated STS) is the study of how society, politics, 

and culture affect scientific research and technological innovation, and how these, in 

turn, affect society, politics and culture. Thus, the relation between the two is viewed 

in terms of a bi-directional relationship. Different technologies can affect society in 

different ways, and the role played by different technologies such as automobiles and 

smartphones are entirely different. Each of these may have different positive and 

negative implications for society. STS is highly interdisciplinary and emerged from the 

interface of a wide variety of disciplines and disciplinary subfields, by treating science 

and technology as socially embedded enterprises. These developed in the 1960’s, 70’s 

and 80’s, and were based on Ludwik Fleck's (1935) monograph “Genesis and 

Development of a Scientific Fact”. The first STS program was founded by Etling 

Morisson at the MIT in the 1970’s, though similar programs were soon established in 

Asia and Europe. After the publication of Thomas Kuhn's “The Structure of Scientific 

Revolutions” in 1962, which studied scientific theories in relation to underlying 

intellectual paradigms, programs were established at the University of California and 

elsewhere that brought historians of science and philosophers together in a unified 

platform. Some sociologists of science, such as Barry Barnes, Steven Shapin, and Harry 

Collins argued that scientific judgment was determined by social factors, such as 

professional interests and political ideologies (Barnes 1977, Shapin 1982, Collins 

1983). 13 14 15 

 
12 THE IMPACT OF SCIENCE ON SOCIETY James Burke, Jules Bergman, Isaac Asimov, 1985 
13 The Sociology of Scientific Knowledge: Studies of Contemporary Science Author(s): H. M. 
Collins Source: Annual Review of Sociology, Vol. 9 (1983), pp. 265-285 Published by: Annual 
Reviews 
14 Constructing and Reconstructing Scientific Ignorance Ignorance Claims in Science and 
Journalism S. HOLLY STOCKING LISA W. HOLSTEIN Indiana University 
15 Religion and Science: Historical and contemporary issues, Ian G Barbour, HarperOne, 1997 
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In the 1970s, Elting E. Morison founded the STS program at Massachusetts Institute 

of Technology which served as a model for future endeavours, and today, there are 

many STS research centres and academic programs worldwide, though there practical 

outreach is narrow and limited. Countries researching this include the UK, USA and 

Germany. The sociology of scientific knowledge or SSK is a British endeavour which 

deals with the study of science as a social activity, dealing with the social conditions 

and social structures which give birth to science and effects of science on society 

including overriding legacy thinking. The sociology of scientific ignorance is 

complementary to the sociology of scientific knowledge and deals with the effect of 

ignorance on science and intellectualism, and how it prevents society from attaining 

its full potential. It also studies the causes of scientific ignorance, and traces them to 

cultural and personal factors to draw meaningful conclusions. The sociology of 

knowledge studies the relationship between human thought and human creativity 

(of the absence thereof) and its social context and of the effects science has on 

societies. The scientific output or the absence of it is then traced to social, cultural, 

historical and economic factors, and a root cause analysis prepared such that it is 

useful in the analysis of other cultures as well. It also seeks out sociological 

explanations of scientific ideas themselves, based on the work of Thomas S. Kuhn, 

and other traditions in cultural anthropology (Emile Durkheim and  Marcel Mauss 

besides Max Scheler and Karl Mannheim) and also gives social explanations for 

erroneous beliefs. Later contributors included Michael Foucault. A chief tenet is the 

'strong programme', (as opposed to the weak programme) which considers 

sociological factors as being central to all other beliefs, and the Empirical program of 

relativism. Major theorists in the field include Barry Barnes, David Bloor, Sal 

Restivo, Randall Collins and others, and schools were Bath Sociologists and Edinburgh 

sociologists who also impacted thought elsewhere. Such endeavours have attempted 

to demonstrate how Anthropology. Sociology and Historiography impact society, but 

not completely. Science policies were also analyzed, and their impact on society 

assessed.  

More recent work has produced the sociology of scientific knowledge to how 

technology can change society. This is a two—way analysis; for example, need in the 

context of society can drive innovation, and this can in turn fuel more innovation. This 

field of study also takes into consideration, the role played by politics, pioneers and 

innovators in the creation of awareness. Marx Horkheimer and Jurgen Habermas 

proposed the idea of ‘Critical theory’ which states that people had to consciously act 

to overcome social inequality. Thus, there are wide variations in the quantum of 

scientific output from society to society, and the causes for these differences are 

primarily cultural. Donald MacKenzie and Judy Wajcman also showed the influence of 

society on technological design, and the absence of culture specific design processes 
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in many cases. The quantum and nature of government innovation may also vary. For 

example, in the Soviet Union, the government played a major role in driving science; 

in the USA, which is capitalistic, there is more private innovation, though the 

government still plays a major role. In some countries like Germany science was often 

misused through government diktat in a quest for racial purity. More recently, there 

has been an attempt to relate science to ecology, nature, and sustainability as well 

given current concerns of global warming and sustainable development. This is 

evident in the work of Bruno Latour, Sheila Jasanoff, Matthias Gross, and S. Lochlann 

Jain. The sociology of science must therefore form a major part of the Social Sciences. 

It must consider theoretical contributions in major fields of the social sciences such 

as Anthropology, Linguistics, Historiography, Sociology, Communication studies, 

Pedagogy, Psychology and Economics, and see how these can be used to bring about 

changes in society. More recent work has focussed on the Economics of social 

knowledge and the co-relation between strong economic performance and scientific 

output. The co-relation between pedagogical methods, educational systems, their 

latent and manifest functions, socialization, enculturation and scientific temper, all 

taken together known as the sociology of education, are also new areas of 

investigation. These lead to better control, reliability in determining outcomes, as 

well as greater reproducibility besides enhanced social, intellectual and cultural 

capital. The latter was founded by Emile Durkheim, extended by Hogben and others, 

and is now being investigated with great vigour. The idea of sociology of science was 

also impacted by the tradition of functionalism in social sciences which emphasizes 

the interconnectedness of different functions within a society, and that societies tend 

towards harmony and order. This is in spite of the fact that SSK has had its fair share 

of critics, many of whom believe that it overemphasizes the role of social factors in 

driving scientific endeavour, the social character of knowledge, and criticise the very 

notion of science as an embedded social enterprise. In our previous work, we had 

shown how this can be done. In our present paper, we attempt to define the 

principles of the sociology of science to which other scholars from diverse 

backgrounds must add to, to make it applicable to all context and situations. The 

Sociology of Science and the sociology of Knowledge are now being extended in post-

modernist directions, and with added Eurocentric flavour. Even though attempts have 

been made to achieve cross-cultural syncretism, these are often new age, and lack 

scientific rigour. Given the quantum of vested interests and the irrational 

conglomeration of conflicting ideologies that prevail in the industrialized west, such 
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endeavours must truly be driven by scholars of diverse cultural backgrounds, and 

from across the world. 16 17 18 19 20 21 

Science communication  

Science communication (more recently known as the Public communication of 

Science and Technology or PCST) refers to the practice of communicating, educating, 

and raising awareness among the public about various aspects of  science and using 

this knowledge to raise society to a higher level of consciousness.  It also pre-empts 

an ivory tower approach and ensures that scientists are well connected to society, 

and to one another, both within and across disciplines, are aware of its problems and 

needs, such that beneficial changes in society are brought about through conscious 

and structured effort. Thus, pragmatic and realistic approaches are applied. The two 

types of science communication are science outreach (this is conducted by 

professional scientists to lay audiences to help reform society) and science inreach 

which refers to expert to expert communication to induce better inter-disciplinary 

efforts. Science communication may also include surveys, tests, demonstrations and 

fieldwork to gauge the extent of science percolation among the masses, in order to 

use these findings to bring about remedial action and to lead to a better society.  

Science communication helps scientific research,  informed decision making, leads to 

a higher state of awareness, besides better education,   and obliteration of old ways 

of thinking. This is often accompanied by teaching scientific methods and processes 

besides critical analysis. Science communication need not be boring or didactic; 

entertainment and fun-filled approaches are often used to bring home the message 

of science to the masses. This is exemplified by the fact that while science represents 

an epochal moment in history, far more important than any political or religious 

movement, its potential to transform society has not yet been fully realized. Early 

science communicators were Michael Faraday, Humphrey Davy, and Joseph Priestley. 

There are many approaches used in science communication. The deficit model 

developed by CP Snow and others, is often used to understand public deficiency in 

understanding of scientific knowledge, and the existence of epistemic asymmetry is 

 
16 Yearley, Steve (2005), Making Sense of Science: Understanding the Social Study of Science 
(London: Sage) 
17 Sismondo, Sergio (2010), An Introduction to Science and Technology Studies (Oxford: 
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(London: Routledge) 
19 David, Matthew (2005), Science in Society (Basingstoke: Palgrave) 
20 Scientific ignorance: Probing the limits of scientific research and knowledge production, 
Manuela Fernández Pinto, Universidad de los Andes 
21 The Tao of physics, Fritjof Capra, Third edition, Wildwood house, 1975 
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based on social and cultural proclivities and constructs.  Others advocate a selective 

approach which analyses what needs to be communicated to whom, and providing 

selective or foundational information only as a trigger to bigger changes in future. 

Others have recommended identifying potential stakeholders and users of 

knowledge and information early in the process of research to define apposite 

strategies. Many crusaders of the sociology of science have advocated increased 

government spending for the promotion of science, and the popularization of 

technology among the masses. These have included stalwarts such as Carl Sagan and 

Neil deGrasse Tyson besides lesser known ones such as Geoffery Thomas, John 

Durant, and Steven Hilgartner since the 1980’s. Science communication has been 

largely effective in the USA and the UK, (and more recently China), but its progress 

elsewhere leaves a lot to be desired. In countries like India, political will is often 

lacking, and politicians, with their lack of education, work towards its detriment. 22 

Sociology of Science  

The objective of the emerging discipline of the Sociology of Science is to achieve an 

understanding of different aspects of science and its subdisciplines in relation to 

various aspects of society. It also encompasses knowledge of the social structure of 

the institutions of science and their relationship to other institutions as well as their 

influence on society and progress in scientific knowledge. Thus, the role played by 

society in determining scientific output and the role played by science in transforming 

society are assessed as a two-way relationship, along with a determination of social 

purpose, and social accountability. Extreme versions even view science as a primarily 

communal activity. The French philosopher August Comte developed the theory of 

positivism which dealt with the scientific study of the social world, with laws being 

tested against social data. Foundations for the sociology of science were however laid 

by the American Sociologist Robert K. Merton who spent most of his life researching 

the relationship between science and society, having been influenced by knowledge 

gained during past scientific and intellectual revolutions, and by the work of prior 

sociologists such as John Stuart Mill, Charles Sanders Peirce (the founder of American 

pragmatism) and Talcott Parsons. His work remains highly influential to this day, and 

has molded other researchers in the west. He developed concepts such as Middle-

range theory (integrating theory with empirical research), strain theory (analysing 

blockages stymying progress, and leading to delinquent behaviour. This was later 

extended by Robert Agnew and others in other fields), dysfunctions causing societies 

not to function properly and prevent them from achieving their goals, and theories of 

deviance.  

 
22 Science communication: A practical guide for scientists, Laura Bowater, Kay Yeoman 
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Thus, the sociology of science examines a wide variety of issues which include the 

effects of science on society, and how cultural matters condition scientific temper, 

and determine scientific outcomes. It seeks to fulfil the potential of science as a social 

enterprise. Thus, the sociology of science includes a study of law, religion, politics, 

economics and family matters to determine scientific outcomes. Pioneering 

institutions in this field are the Society for the Social studies of Science which was set 

up in 1915, and articles are now being published in peer-reviewed journals. Many 

other scholars now operate in the field, though it is admittedly very small. Projects in 

the field are now being funded by various government agencies in different countries, 

though progress remains tardy for the most part. Some novel approaches are 

however being tried out. For example, researchers have begun interrelating different 

sciences to promote well-being, and various downstream approaches are being 

applied in the Sociology of Science. Lacey (2005), for example, discusses the role of 

industry, agriculture and agroecology in determining social outcomes. Cartwright 

(2012), discusses the role of randomized control trials to arrive at policy decisions in 

economic development and education. Some researchers are also adopting 

ethnographic approaches and participant observation to arrive at conclusions and 

formulate policy. The philosophy of psychology is another emerging field which seeks 

to investigate the role of psychology in determining educational frameworks and 

culturally appropriate frameworks. Theories of rational choice, social choice and 

game theory are also being used to predict social outcomes. 23 

There are very few full-fledged courses taught in universities on the sociology of 

science, and its impact on pedagogical theory and public policy remains small. As 

matter of fact, it is not even taught in courses on Sociology. Progress is uneven and 

theoretical foundations remain mired in Eurocentric paradigms. There is no conflict 

between Eurocentric researchers and other researchers (in spite of some differences 

expressed between British and American Sociologists, and other differences 

expressed by practitioners based on the differing educational backgrounds) because 

other researchers have yet to come up with their own paradigms or research models 

either in social sciences, or other fields; instead, they slavishly follow paradigms 

constructed in Europe and North America which were developed without the 

illuminating benefits of cross-cultural analysis. Scholarship in the developing world is 

small, even though many scientists in developing countries were trained in the west, 

and most of what has manifested itself is highly reactionary in nature like the 

Hindutva enterprise of India. It does not qualify as a science and does great harm to 

the idea of the ‘Globalization of science.’ Thus, even though new fields such as 

 
23 Communicating Science in social contexts: New models, new practices, Donghong Cheng, 
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feminist studies and subaltern studies have been developed leading to pluralist views, 

and the acknowledgement that knowledge is situated, with individuals seeking 

meaning in social and cultural contexts (Social constructivism) and perceptions 

acquired in a cultural context with ideas and notions gestated in previously acquired 

roadmaps, (Weiner 1988) (Benton and Craib 2011) much of science remains decidedly 

Eurocentric in its orientation, often driven by careerism, cognitive biases, fear of 

change, and ignorance and disinterest of other cultures. Overcoming this handicap, 

and realizing that all knowledge can never be absolute, will led to culture-specific 

constructs and paradigms, and will replicate the success of science in ushering in 

revolutions in the west, elsewhere, and take scientific pursuits to a higher level across 

the world. It will greatly impact economic outcomes, by bringing about change in all 

facets of society, starting from the education system as they are recast based on the 

principles of the sociology of science.  

Thus, our approach states that remediation patterns and communication strategies 

must be culture-specific, along with a choice of research areas, and at the same time, 

a higher unity, and theoretical underpinnings across cultures must be sought. This is 

presently hardly the case. We talk about inter-planetary exploration, time travel, and 

extending human longevity, but often fail to grapple with the sheer quantum of 

scientific ignorance that prevails in most societies across the world. Grand visions of 

the future are envisaged, but these do not take into account cultural preferences; 

many such visions may remain in the realm of fantasy forever. Only new culture 

specific paradigms can help us overcome the perils and pitfalls of legacy thinking, 

which may be either internally derived, and externally imposed. The Sociology of 

science must also link all fields of science with the needs of diverse societies, and we 

are yet to make major progress or headway in this regard. Thus, we have moved 

towards a knowledge economy, but the lack of progress in the sociology of science is 

a major bottleneck. 24 25 26 

 
Principles and approaches in the ‘Sociology of science’ 

 
24 See T. F. GIERYN, Relativist/constructivist programmes in the sociology of science, Social Studies of Science, 12 
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We now attempt to define the principles, approaches and methods in the ‘Sociology 

of science’ against the backdrop of the concepts introduced by us in our earlier papers 

in fields such as in Historiography, Pedagogy and ethnography, and keeping in mind 

our avowed principles of the ‘Globalization of science’.  These principles have also 

been formulated keeping in mind the latest research in the field of social sciences. 

These principles seek to capture the essence of our approach, but can by no means 

be exhaustive at any point in time, and they can be added to by other researchers in 

the field as it progresses and matures in due course, or as and when realities in parts 

of the world that were previously not studied become known, or as some techniques 

proposed in this paper, are applied. These must also be always analysed together,  as 

improvements to one area must produce cascading changes in other areas as well.   

1. To begin with a study of diverse societies   

A society  (the term is derived from the Latin word ‘socius’ meaning companionship 

or friendship) may be defined as a group of individuals who interact with each other 

on a continuing basis or on the basis of some ideology, known as social processes, 

concepts defined by Sociologists Paul B. Horton, Chester L. Hunt, and A W Green. A 

social group also often shares the same spatial or social territory, and may come 

under a shared political authority and a set of formal or informal institutions and 

share the same cultural norms, or social relations and interactions that are usually 

mutually beneficial to the members of a society, and are the reciprocal influences 

human beings exert on each other through inter-simulation and inter-penetration of 

minds. (Gish N P, 1993) (Dawson and Gettys, 1948) These are also represented by co-

operation and common endeavour (Merrill and Eldredge, 1952) Indeed, a society is 

represented by the totality of human relationships. Constituents of a society also 

share a likeness,  a “consciousness of kind”, a common sentiment and a we-feeling 

(which includes a role-feeling and a dependency feeling) that serves to bind them 

together. (F H Giddings, 1906) (MacIver and Page, 1959) A society is based on human 

sociability and his gregarious nature, a concept first put forward by Aristotle, and 

extended in recent times by psychologists such as William McDougall. Members of a 

society may also be subject to explicit, tacit, or an implicit set of expectations. 

Societies may be either egalitarian or stratified, and there may be more or less 

dominant groups in any society as well as controlling and marginalized groups. Some 

societies like band societies, feudal societies, chiefdoms, pastoral societies and 

horticultural societies may be extremely simple, while others like industrial societies 

and post-industrial societies may be more complex. All humans are members of some 

society or another during the course of their life time. The concept of society is also 
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much wider in scope than that of a community which is usually restricted to a narrow 

geographical territory. 27 

Lapiere defines society not only as a group of people, but to the complex pattern of 

the forms of interaction that arise among and between them. According to Ian 

Robertson, “A society is a group of interacting individuals sharing the same territory 

and sharing a common culture.” According to a definition provided by Robert 

Morrison MacIver and Charles H. Page, “A society is a system of defined usages and 

procedures, of authority and mutual aid, and many groupings and divisions, of 

controls of human behaviour, and of liberties. This ever-changing, complex system, 

we call society.” Per the definition provided by H.M. Johnson, “A society is a group of 

groups. People collect together to form groups. A group of groups is a society”. Thus, 

the study of society, culture and interactions forms an inalienable part of social 

sciences. 28 29 30 

A society is also inseparable from the culture which defines it. A culture is a common 

way of life shared by members of a group. According to the eminent Anthropologist 

EB Tylor, “Culture or civilization is that complex whole which includes knowledge, 

beliefs, arts, morals, law, customs, capabilities and habits acquired by man as a 

member of society. Other definitions were likewise provided by Bronislaw 

Malinowski, Melville J. Herskowitz, and other Anthropologists, and some of these are 

functional, taxonomical or normative. Other sociologists have attempted a change 

based narrative. According to Sociologist Peter L. Berger, a society is "A human 

product, and nothing but a human product, that continuously acts upon its 

producers." Thus, society was created by humans, but this creation turns back and 

creates or moulds humans every day. A change-based narrative is extremely useful 

from our perspective; it allows us to understand how amenable society, or its 

individual constituent components are amenable to change. This is reflected by a 

culture’s orientation which may itself change over a period, also often as a reflection 

of increasing complexity. This has manifested itself in different parts of the world; 

some liken this to unicultural evolution, though is concept is somewhat outdated, and 

is often associated with colonialism. Another important concept to be borne in mind 

is that of cultural relativism. This states that no culture is inherently superior to the 

other and each culture must be studied in relation to its cultural context, and the 

circumstances that produced it. However, the theoretical underpinnings of Sociology 
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can be traced to Western Europe in the seventeenth century, with more serious work 

beginning in the Nineteenth century, and most paradigms are arguably still 

Eurocentric. 31 

In an earlier paper, we had introduced the Seven Societal or Cultural orientations as 

recapitulated below, and their impact on creativity and innovation must be analysed 

by sociologists in a two-way process through formal ethnographic studies using either 

control and experimental groups or before and after experimental design. 

Additionally, this can seldom be a black or white categorization, and most cultures 

can be placed in a continuum between the two extremes. Categorization can often 

be determined in relation to a cultural taxonomy, or a quantification of human 

attributes, though this is by no means an easy exercise, and may be subjective or 

error-prone. Another potential problem is the wide variations between individuals in 

a society, though variations are lower in traditional societies. Societal orientations 

and individual mind-orientations impact each other dynamically and bidirectionally. 

For example, societal orientations may even exacerbate personal waywardness such 

as hallucinations, depressions, and magical or delusional thinking, though much of 

this remains outside the scope of this paper. Societies are often complex, and may 

include socio-cultural groups, socio-cultural groups and occupational groups. As the 

proclivities of each of these groups may be different, a sociologist must not only take 

these factors into consideration, but also may be advised to formulate separate 

strategies for each of these groups. Also, the entire gamut of issues impacting 

intellectual output must be taken into consideration as a multi-disciplinary exercise: 

these may include factors such as linguistic ability, language dynamics, and economic 

orientation as well, and we have made an attempt to bring these fields uptodate in 

our previous papers. 32 

Past-orientation versus future-orientation  

 
Past-orientation and Future-orientation is the relative emphasis placed by a society 

or culture on its past, present or future. This categorization is seldom rigid, as past-

oriented societies may become future oriented in due course, and the other way 

around because some innovative societies are known to have become too 

emotionally attached to their past, effectively destroying their productive capacity. 

 
31 Anthropology Carol R.Ember, Melwin Ember, Peter N. Peregrine, 12th Edition, Pearson 
Education Inc. 2008 
32 Introducing Anthropological Economics: The quest for an Anthropological basis for 
Economic theory, growth models and policy development for wealth and human welfare 
maximization Sujay Rao Mandavilli ELK Asia Pacific Journal of Social Sciences Volume 6, Issue 
3 (April –June 2020) 
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This will naturally impact innovation, creativity and productivity, as past oriented 

societies may be too chained to the past to progress meaningfully. This is also referred 

to as cultural invention or cultural innovation, meaning culturally or socially 

determined inventive capacity. Many societies have now exhibited some semblance 

of future orientation as most societies have now become technology users, but most 

of them are not yet become technology creators. They have also tended to become 

less suspicious of technology and change, and ethical questions of adaptation will 

further meltdown if technology becomes socially and environmentally friendly. The 

rate of technology adoption or creation may also vary widely, and change may be 

directed by governments or planning agencies often in conjunction with mass media, 

social media, or popular leaders. Thus, sociologists can help society find its moorings 

and help give it a meaningful direction, to help it realize its potential.  

Inward-looking cultures versus outward cultures  
 
Some cultures may be more outward-looking than others, and many have always 

been so due to technological or economic factors. This is referred to as the internal 

or external orientation of society. Inward looking cultures are now getting rapidly 

globalized due to technology and mass education, though there are still bastions of 

traditionalism. This idea may also be referred to as Xenophobia or Xenocentrism. A 

Xenophobic culture is one which has a suspicion or disinterest towards other cultures. 

In some other cases, xenocentrism has been observed, and this is related to an 

obsession or a general preoccupation with other cultures or a desire to mimic them. 

Examples of Xenophobia have included Western Islamophobia, the Anti-Semitism of 

Nazi Germany, and Hindutva ideologies of modern India. The sociologist can play a 

major role in setting the orientation of society through the use of potent tools such 

as policy formulation and pedagogical theory, and this can help avoid uncontrolled 

cultural drifts.   

Rigid versus flexible cultures  
 

Cultures may also be rigid or flexible in their orientation. Flexible cultures are often 

those with less cultural and intellectual baggage, and are therefore more open to 

change or remediation. Sociologists can assess societies on this parameter, and can 

then proceed to bring about social and cultural change, always linking it to meaningful 

and responsible progress. Rigid cultures are also characterized by a high degree of 

indoctrination and socialization, as observed by Sociologist Robert Bierstedt, and this 

stifles creativity and innovation.  

Individualistic versus collective cultures  
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Some cultures like the USA are known to be more individualistic, while some others 

like the former USSR emphasized collective ideals due to their economic and political 

ideologies. Most other cultures can be placed in a continuum between these two 

extremes, but cultures are slowly drifting towards individualism due to globalization 

and democratic ideals. Individualistic cultures are known to be more creative and 

progressive, though this is by no means a hard and fast rule. Sociologists can help 

provide broad guidelines to different societies, but can in no means enforce them 

directly. They can however, contribute to bringing about changes to societies through 

indirect means, and through the tools discussed elsewhere in this paper. 

Material and non-material orientation  

 

Some cultures like the USA are considered to be more materialistic, while other 

developed countries like Japan are considered to be less materialistic than the USA. 

Most other cultures come between these two extremes, and non-material 

orientations are of different types, examples being religious or spiritual orientations; 

These would be associated with different levels of scientific progress, innovation, and 

even material and economic output.  

 

Contentment versus innovation  

 

Some cultures do not tend to promote endogenous change, while some others 

pursue a quest for improvement. This orientation is reflective of a culture’s appetite 

for innovation, and determines its innovation indices. This metric may, however be 

impacted by a culture’s past or future orientation too, and all cultural orientations 

are related in many ways.  

 

Rational-orientation versus Non Rational-orientation  

 

In a rational society, less emphasis is placed on myths, legends, superstitions, 

historical tradition and the like. Most non-rational societies tend to evolve into 

rational societies over a period of time due to constant exposure and interaction with 

other societies, the sociologist unquestionably has an important role to play in 

bringing about meaningful changes.  

 

Other approaches such as Hofstede’s cultural dimensions are also being increasingly 

used in cultural analysis. This approach involves a study of aspects such as Power 

Distance Index, Individualism vs. collectivism, Uncertainty avoidance index, 
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Masculinity vs. femininity, long-term orientation vs. short-term orientation and 

Indulgence vs. restraint etc. Another researcher, Shalom Schwartz, proposed six 

cultural values in three pairs, which are Embeddedness versus Autonomy, Mastery 

versus Harmony and Hierarchy versus Egalitarianism. Trompenaars' model of national 

culture differences  developed by Fons Trompenaars and Charles Hampden-Turner is 

another framework being used in cross-cultural communication. This model of 

national culture differences has seven dimensions, which are Universalism vs. 

Particularism, Individualism vs. Communitarianism, Neutral vs. Emotional, Specific vs. 

Diffuse, Achievement vs. Ascription, Sequential vs. Synchronic, and Internal vs. 

External control. All these impact a society’s quest for innovation in multi-

dimensional ways, and the relationship between all these must be constantly 

explored. Another useful metric is to identify which orientation is most amenable to 

rapid progress, and then proceed to change society in that direction; however, change 

can seldom be directly enforced; it is at best a protracted and a long-drawn process. 

An allied term is cultural repositioning; this itself is a complex process, and may take 

several generations to manifest. 

 

The Spanish sociologist Raimon Panikkar identified different ways through 

which cultural change can be brought about, and these include processes and factors 

such as social development, economic growth, cultural evolution, involution, 

renovation, reform, reconception, revivalism, innovation, revolution, progress, 

mutation, borrowing internalization, diffusion, osmosis, syncretism, indigenization, 

eclecticism,  modernization, and transformation. Modernization can also be brought 

about through the adoption of science, rationalism, presence of commerce and 

industry, democracy, and a desire for innovation and progress. The Estonian 

researcher Rein Raud wrote extensively on cultural theory and cultural change. He 

extended the work of earlier sociologists such the Italian philosopher Umberto 

Eco, the French Sociologist Pierre Bourdieu and the American Sociologist Jeffrey C. 

Alexander, has proposed an integral model of cultural change based on claims and 

bids, which are judged by their cognitive adequacy, endorsement by the symbolic 

authority of the respective cultural community, and other innate social and cultural 

processes. Other theories and frameworks are also often produced and presented, 

but with myopic eurocentrism, careerism and with relatively less scope for 

generalization and practical application. More importantly, these are mostly 

developed and presented with very little desire or interest in producing or bringing 

about meaningful social and cultural change. The concept of Social change is also 

related to social progress and social evolution. Evolution usually implies structural 

change and an increase in complexity, while progress refers to desired or planned 

change. (Lumley, 1935) Social development, on the other hand, refers to a society’s 
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overall improvement or advancement, and is more comprehensive in nature.  

However, as T B Bottomore points out, it is difficult to define social development 

satisfactorily, leave alone achieve a consensus, and consequently subjective 

approaches continue to rule the roost. In order to solve this, self-directed approaches 

may be the solution.  

 

A change is an alteration or modification that takes place in an entity or environment 

through time. According to a definition provided by MacIver and page, “Social change 

refers to a process responsive to many types of changes; to changes in the manmade 

conditions of life; to changes in the attitudes and beliefs of men, and to the changes 

that go beyond the human control to the biological and physical nature of things.” 

Per Kingsley Davies: “By social change is meant only such alterations as occur in social 

organizations, that is, structure and functions of society.” According to Wallace and 

Wallace, “Social change is change in social structure or organization. “ Cultural and 

social change is universal and occurs in all societies, though at varying rates. Different 

schools of thought have been formulated by Social Anthropologists and Sociologists 

to explain the evolution of culture and cultural change, and the important ones are 

reviewed below.  

 

In the early days of Anthropology, Anthropologists such as Edward B. Tylor and Lewis 

Henry Morgan believed that cultural evolution was linear and progressive, with less 

developed societies following paths set by developed ones. Anthropologists believed 

that all societies passed through common stages from savagery, then barbarianism, 

and became complex civilizations. The idea of Evolutionism was criticized by Franz 

Boas who showed that culture was complex and each had its own history. He later 

founded the school of historical particularism. Classical evolutionism was replaced by 

neo-evolution in due course, and its adherents were Leslie White and Julian Steward. 

Diffusion states that ideas spread from one part of the world to another, and humans 

are uninventive. The three main diffusionist schools were the British diffusionist 

school, the German diffusionist school and the American diffusionist school each of 

which generated different ideas. Cyclical theories of Cultural change propose that 

cultures pass through several stages, starting from an initial stage, undergoing many 

changes, and then reverting to the original state. Some Anthropologists such as 

Oswald Spengler even believed that decay and death were inevitable. A related 

theory is the theory of deterioration. Others like Talcott Parsons advocated a world 

systems approach towards sociocultural change. Other scholars attempted to break 

up cultures into traits and assign these developmental sequences, and develop 

generalized techniques to study other cultures. Attempts were also made by Emile 

Durkheim, George Peter Murdock, Claude Levi Strauss, Donald Brown and others to 
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analyse the universals common across cultures. Murdock developed the Human 

Relations Area Files or HRAF in which common categories of cultures were filed 

together. According to Radcliffe-Brown, cultural traits were designed to maintain the 

social superstructure of a society including all internal and external relationships. This 

came to be known as functionalism. Other Anthropologists who subscribed to 

functionalism in some form were August Comte, Raymond Firth, Herbert Spencer, 

Emile Durkheim and Talcott Parsons, and variants include structural-functionalism. 

Another school was the Culture and Personality School. Proponents of the ‘Culture 

and Personality’ school were Ruth Benedict and Margaret Mead. According to these 

scholars, culture and personality were tightly interlinked and interwoven, and culture 

determined personality traits. Pitrim Sorokin and Karl Marx tended to view society in 

terms of class relations, and conflict theory has become a field of study in its own 

right.  

 

As per Symbiotic approaches to socio-cultural change, cultures keep interacting with 

each other constantly and these may be categorized into dominant or influential 

cultural systems, non-dominant cultural systems, fringe or marginal cultural systems 

and closed or autarchic cultural systems. The process of symbiosis between these 

cultural systems would determine the global sociocultural landscape. Cultural 

symbiosis is also determined by receptivity and appetite for change, and other factors 

such as technological superiority. military hegemony, availability of substitutes, 

practicality and utility, besides other factors. The process of cultural symbiosis leads 

to cultural homogenization, and global ethno-convergence, but only upto a point. The 

process of cultural symbiosis takes place in stages, and these include awareness 

generation, contacts,  and a process of interaction. Changes may happen due to a 

push mode, pull mode, push-pull mode, push-pull-churn mode, push pull churn 

feedback mode, push pull churn modification mode, as well as subconscious 

adoption.  Acceptance may happen at varying rates based on cultural receptivity. 

Different aspects of culture may change at differing rates. According to the theory of 

Cultural Lag, Culture usually takes time to catch up with technological adoption. To 

word it differently, technological changes normally happen faster than cultural 

related changes leading to a mismatch between the rate of material progress and 

progress involving cultural aspects. Change may also spread through a top-down 

mode, bottom up mode, spatial spread, horizontal mode, mass mobilization, 

generational change, functional change, multi-modal spread etc, and the 

Anthropologist must be aware of how changes propagate in different contexts. This 

will help him to model and predict changes, and prepare society for such changes. He 

must study all aspects of society as a dynamic entity, tying it to a cultural taxonomy, 

and must include micro level studies, macro level studies and meso level studies in 
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his purview. He must also carry out his work against the backdrop of theories in social 

processes, social control, social organization, social order, social structure (including 

a formal study of institutions) and more complex theories such as symbolic 

interactionism, social exchange, and the prioritization of social problems. The process 

of cultural remediation  is complicated due to the fact that there is no satisfactory 

definition of an ideal culture. However, different cultures may be used as 

benchmarks. Internal paradoxes, constraints and areas of lag may also be used to 

determine areas of improvement, along with known problems such as superstition 

and blind faith in India (and ideologies such as Hindutva accompanied by a root cause 

analysis) and voodoo, blackmagic and witchcraft in Africa, and as such we also look 

forward to a cross-borrowing of methods, tools and techniques across sciences for 

maximum efficacy. Cultures also encompass variables, and cultural variables must be 

defined and studied across cultures, with causes for variations in the value of 

variables analyzed. These must also be linked to cultural taxonomies, and culture-

derived values.  A day will probably come when this will be one of the essential pre-

requisites of any method in the social sciences; this will represent a huge leap forward 

for the sociology of science. This may be gargantuan exercise indeed, but major 

cultures must be studied first; the minor ones (apart from critical, unique or 

revelatory cases) may only lead to greater finetuning or refinement. 33 34 35 36 37 

 

2. To understand individual mind orientations in relation to society  

The theory of mind-orientation provides another way of studying social and cultural 

changes in society from a micro-level perspective. Mind-orientation refers to the 

ideals an individual possesses in relation to society, and how it impacts his 

enculturation patterns and his direction in life. Mind-orientation affects an 

individual’s actions, and his direction and purpose in life greatly, as well as his overall 

economic performance. Mind-orientation is shaped by enculturation or sometimes, 

acculturation process, as also other factors such as peer-pressure and peer-

influences, the typical nature of education in that society, exposure to multi-media, 

 
33 The relevance of Culture and Personality Studies, National Character Studies, Cultural Determinism and Cultural 

Diffusion in Twenty-first Century Anthropology: As assessment of their compatibility with Symbiotic models of 
Socio-cultural change ELK Asia Pacific Journal of Social Science Volume 4, Issue 2, 2018 Sujay Rao Mandavilli 
34 Articulating comprehensive frameworks on socio-cultural change: Perceptions of social and cultural change in 
contemporary Twenty-first century Anthropology from a ‘Neo-centrist’ perspective Published in ELK Asia Pacific 
Journal of Social Sciences Volume 3, Number 4 (July 2017 – September 2017) Sujay Rao Mandavilli 
35 Principles of Sociology. Frederick E. Lumley, macGraw Hill book company, 1928 

36 An Introduction to Sociology. Ernest R. Groves, Longmans, Green and Co, 1940 

37 Introductory Sociology. Albert Muntsch , Henry S. Spaulding, D C Heath, 1928 
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societal norms, and other factors such as the prevalent language, religion, and 

ideologies etc.  

Mind-orientations may be classified into primary mind-orientation and secondary 

mind-orientation, and an individual’s mind-orientation is usually composite. Primary 

mind-orientation may also be likened to as a life anchor. Changing mind-orientations 

would also naturally have benefits for the economy as a whole, and this can be done 

through pedagogical and other techniques. This is the prerogative of a sociologist. 

There are many different orientations in a society, as can be determined from a 

compositional analysis; complex societies exhibit a greater variety in, and tolerance 

towards mind-orientations. Examples of mind-orientations include family 

orientation, employment or business orientation, individual mind-orientation, 

societal orientation, religious, spiritual or philosophical orientation, intellectual or 

creative orientation, bureaucratic orientation, militant mind orientation, and 

anarchist or queer man. 

The idea of ‘mindspace’ originates from the fact that every individual has limited time 

and mental bandwidth at his disposal and can only focus on a limited number of 

activities either at a given point in time or in a given timespan. Thus, if he spends more 

time on a particular activity, it reduces the time available for other activities. Without 

infringing on an individual’s personal freedom, it must be understood that different 

activities are associated with different levels of productivity or economic potential. 

This can be linked to a cultural taxonomy and used for social and cultural betterment. 

The idea of mindspace is also linked to that of thoughtworlds. The assessment of an 

individual’s thought worlds must be comprehensive and complete and is likened to 

an internal mind-orientation. These must be contrasted with worldviews which 

represent an external orientation. Thus, societal or cultural orientations, individual 

mind-orientations, thoughtworlds, world views and mindspace are all interrelated, 

and this approach permits multidimensional and multidirectional modelling.  

The idea of a personal identity is greatly shaped by social and cultural norms, and the 

scope each culture gives to the expression of individual identity. (Castells 2010). It is 

also tied to the idea of enculturation which is associated with every culture or society, 

and refers to the gradual acquisition of the characteristics and norms of a culture 

during childhood.   According to Conrad Phillip Kottak, “Enculturation is the process 

where the culture that is currently established teaches an individual the accepted 

norms of the culture or society where the individual lives. The individual can become 

an accepted member, and fulfil the needs, functions and roles of the group, and learns 

what behaviour is acceptable in the group.”  The term acculturation is generally 

applied when two cultures (i.e. the native culture and the host culture) are involved, 
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and adaptation to the new culture takes place, and is based on the process of 

assimilation, which is defined by Young and Mack as the fusion of two groups into 

one. (The term ‘co-enculturation’ may be used for multi-cultural contexts) the 

sociologist of science must bear all these in mind, and recently developed concepts 

such as project identity, legitimizing identity, and resistance identity, as these will 

affect the process of identity formation, and attitudes towards science and 

technology.  

The term ‘identity’ originates from the Latin word idem which means same. The idea 

of identity is related to societal or cultural norms and may also be defined at a social 

group or an individual level. (Jackson 2002) Theories and concepts in identity 

formation are being developed and used by anthropologists in their research, and this 

field of study has come of age since the 1990’s. The issues of self and identity are 

often used in Symbolic-interactionist theories formulated by sociologists such as 

Herbert Blumer, G H Mead, C H Cooley and John Dewey. According to such theories, 

‘self reflects society’ or ‘society shapes self’ and this in turn shapes social behaviour. 

Thus, human behaviour must be understood in relation to the environment in a bi-

directional approach. Berger and Gluckmann have called this relationship a “dialectic 

operation” (1967). C H Cooley referred to this as “Looking glass self” (Individual 

shaped by his views about himself) and through his interactions with Social groups 

such as Primary and Secondary groups, a concept he first developed in 1909 in his 

book ‘Social Organization: Human Nature and Social Order’. (Cooley 1909; Mead 

1934; Blumer 1969) Society is also differentiated on the basis of social class, gender, 

ethnicity, age, religion etc, and identity formation is therefore an extremely complex 

process. The idea of personal continuity states that the human mind is a tabula rasa 

at birth to which several layers of experience are added in a continuous process of 

life story construction. This process can be partially modulated by a sociologist as he 

seeks to bring about sociocultural change. An allied concept is the Vertical-Horizontal 

factors model (to which Lateral factors may be added). Thus, social changes bring 

about a cascading effect on individuation, often at a mass level, which in turn impact 

society. These bring about changes in mind orientation, and lead to an increase in 

scientific temper. Even though individual identity may become stronger with the 

passage of time, group identity which may be associated with ethnic pride must be 

kept within reasonable limits. Thus, an obsession with ideologies such as Hindutva 

and Dravidianism must be shown the door in the interests of communal harmony and 

a scientific temper; this can be brought about only by sociologists and anthropologists 

who must carry out a root cause analysis for the rise of such movements. Similarly, 

the terrifying rise of the ISIS and the Al-Queda from the Islamic world (which produced 

impressive scientific achievements both before and after the rise of Islam), shows that 
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not all is well with the Islamic world, and these impact scientific output negatively. 

This is in spite of the fact that technology has percolated the region like never before. 

Can we lay the blame on the social sciences? 38 

 

3. Identifying superstitions and myths  

Science must begin with the identification of myths, and the creation of myths – Karl 

Popper 

A superstition refers to any belief or practice that is attributed to the paranormal, and 

which contradicts modern science or cannot be explained through its tenets. 

Superstitious beliefs and practices often vary from one person to another or from one 

culture to another. These may manifest themselves either at a cultural level or at an 

individual level, and are mostly passed down by society. They, therefore must be 

studied in relation to culture, because even individual beliefs are often shaped by 

culture. Contrary to popular perception, such myths pervade even in the west, 

common examples being the idea that Friday the thirteenth is unlucky, and that a 

black cat crossing a path is unlucky. Ssuperstitions are usually attributed to lack of 

education. however, this has not always been the case in India, and even elsewhere 

in the west, as there are many educated people with beliefs considered superstitious 

by the public. Predictions dating to the 1960’s that stated that superstitions would 

decline have not come to pass; instead, there has been a resurgence of new age 

movements. There is often a great deal of cognitive dissonance, as perfectly rational 

thoughts exist side by side with irrational thoughts, even within individuals. This 

means that education alone is not enough in combating superstition, and the right 

kind of education is. Even the right kind of education may take generations to achieve 

its objective, if such beliefs are birthed in cultural paradigms and religion. In some 

cases, people often harbour suspicions of people who fight such beliefs, and in India, 

rationalists are routinely attacked, and a few have even been assassinated. Social 

Scientists have yet to do a root cause analysis of this, leave alone studying the 

downstream impact of the eradication of such myths. Cultures are also associated 

with less than ideal practices such dowry, bride burning, voodoo, witchcraft and 

blackmagic. Some cultures like India produce more than its fair share of Godmen like 

Swami Premananda and Chandrasami (many have otherwise failed in life and espouse 

fraudulent practices), charlatans, faith healers and mavericks, and ideologies such as 

Hindutva and Dravidian nationalism (in different parts of India) are very common and 

 
38 Generic Identity Theory for the Twenty-first Century: Towards grand unified approaches in 
identity formation, identity transformation and identity dilution or neutralization Sujay Rao 
Mandavilli Elk Asia Pacific Journal of Social Sciences Volume 5, Issue 3, 2019 
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followed even by the elite, and politician of different hues and colors. A preliminary 

observation will reinforce how much of a fan following Hindutva paradigms have in 

popular circles, and the non-existent fan following of bonafide scientists. Even critics 

of Hindutva seem to be more intent on protecting antiquated rival ideologies. More 

ludicrous observations also include Gods drinking milk, and pseudoscientific claims 

such as water being turned into petrol. These continue to shape worldviews, and 

create powerful political ideologies; many are driven by a conflated sense of identity 

or parochialism. Even scientists are not free from pseudoscientific beliefs, as noted 

by Innaiah Narisetti and others; some even subscribe to Vedic aircraft, and levitating 

Rig Vedic tribes. Even Indian Christians believe in miracles unlike their counterparts 

in the west. All such social and cultural phenomena must therefore, be studied not 

only in the context of culture and religious traditions, but must also be vetted with 

education systems and pedagogical techniques that may lead to their perpetuation. 

Views need not be dogmatic or skeptopathic; people holding alleged pseudoscientific 

views must be invited to air their views, and these must be vetted against scientific 

method. In addition, approaches such as emic approaches, etic approaches, grounded 

theory, phenomenology, and dialectical approaches may be used, along with an 

analysis of vested interests; most sociologists do not use all the techniques available 

in their repertoire, and merely pay lip service to them. Some phenomena such as 

Extrasensory perception may be bonafide science and can be investigated through 

bonafide methods. We will look for balance and rigour in the days to come. This will 

prevent Eurocentric paradigms from perpetuating, and prevent polarization to boot, 

by making people more comfortable with science. As usual, the centrality of 

pseudoscientific phenomena in relation to society must be assessed, and concepts 

such as the ‘sociological ninety ten rule’ are very useful in any analysis. This will form 

the foundation of any cultural remediation effort along with a root cause analysis; for 

example, the Biblical theory of creation is irrelevant in India, given that it has virtually 

no adherents; on the other hand, mythified view of history have a large fan following 

in India. Therefore, scientific views of history can bring about a revolution in India, 

much in the same way that the negation of Biblical creationism did in the West.  

Likewise, the origin of popular myths and superstitions must be continuously 

communicated to the public, and these must be factored into Cultural remediation 

plans.  

Cognitive dissonance as an outcome may also arise as a result of inconsistency in real-

world experience, as people as exposed to conflicting views in their daily lives. 

However, favorable and positive views must ultimately overshadow negative views, 

and eliminate them. This theory was first propounded by Leon Festinger in ‘A theory 

of Cognitive Dissonance (1957)’. Cognitive Dissonance may be spatial (arising as a 

result of interactions with society or the world at large), or temporal (thoughts or 
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experiences not being in conformity with earlier thoughts and experiences). Cognitive 

Dissonance may arise within an individual, between two or more individuals, between 

individuals and the society, between the society and the world at large, or between 

two different societies. However, cognitive dissonance may often be a part of daily 

life, and may often be within manageable limits. For example, an individual may 

attend religious congregations and participate in scientific conferences, without 

attempting any kind of reconciliation between their disparate worldviews. However, 

sometimes a reconciliation is attempted leading to the production of new views or 

contradictory and rebellious thought. Cognitive Dissonance may also be self-

reinforcing. It may reinforce previously held views and entrench them even further. 

This may establish itself in a Yoyo pattern; for example, Hindutva ideology may have 

arisen due to the fallacies of Marxist historiographies and Dravidian nationalism; thus, 

rival ideologies feed on each other. Objectivity must be sought always, as reinforced 

by our principle of neo-centrism, (one kind of bias automatically legitimizes every 

other kind of bias) and all paradigms must be ratified against culture. Otherwise, 

chaos will result. For example, Marxist historians may have had no ill intentions. 

However, many of their approaches may have been imported from alien cultures, 

leading to hell having broken loose, leading to disenchantment, and complex and 

varied downstream reactions. Sociologists must analyze all internal and external 

paradoxes in society, and various types of cognitive dissonance in detail, as this can 

become a springboard for meaningful remedial action, along with other bi-directional 

causal analyses.  Here are some results of a study carried out by the author.  

S.
N
o 

Name of 
person 
interviewe
d or cited  

Location  Education
al 
Attainme
nt  

Blooper  Possible remediation  

1 Rajesh 
(Name 
changed) 

Anantapu
r district, 
Andhra 
Pradesh, 
India 

7th grade 
(Governm
ent 
school) 

Believed in the 
Flat earth 
theory; did not 
know it was 
round 
 

Must teach Evolution and 
Astronomy as an antidote 
to religious inspired 
constructs.  

2 Krishnakum
ar (Name 
changed) 

West 
Godavari 
District, 
AP 

5th grade 
(Governm
ent 
school) 

Believed that 
the earth was 
just 2000 old. 
Derived it from 
the current 
Gregorian 
calendar.  
 

Teach Evolution and 
Anthropological 
Historiography as an 
antidote to religious 
driven constructs.  



 pg. 37 

3 Sreenivasul
u (Name 
changed) 

Anantapu
r, AP 

7th grade 
(Governm
ent 
school) 

Sun goes around 
the earth. Did 
not know 
anything about 
the solar system 
excepting for 
some astrology: 
Education 
apparently 
failed him very 
badly, and did 
not override his 
tradition.  
 

Teach Astronomy which is 
barely taught in schools 
even in high school, as an 
antidote to religious 
inspired constructs.  

4 Manish 
(Name 
changed) 

Bangalore  10th grade 
(Governm
ent 
school)  

Dinosaurs are 
unscientific; 
heard of them 
but did not 
believe in them. 
He however, 
believed in 
mythology.   

Teach Evolution which is 
barely taught in schools 
nowadays, as an antidote 
to religious inspired 
constructs.  

5 Dr. Rakesh 
Kumar 
(Name 
changed) 

Bangalore  Ph.D  Believed in 
Pushpaka 
Vimanas even 
after completing 
Ph.D 

Teach students how to 
distinguish between 
science and pseudo-
science, and tech 
scientific method. 

6 Satyapal 
Singh  

Satyapal 
Singh is 
India's 
Minister 
of State 
for 
Human 
Resource 
Developm
ent 
responsib
le for 
Higher 
Education
. 

Post-
graduate 
in Science  

Argued publicly 
that evolution 
was unscientific  

Teach Evolution which is 
barely taught in schools 
nowadays, as an antidote 
to religious inspired 
constructs. Discuss all the 
evidence available in 
support of evolution, and 
how it is superior to other 
theories.  

7 Dr Zakir 
Naik  

Islamic 
Preacher  

Ph.D  Evolution is 
unscientific  

May have vested interests 
here as it conflicts with 
Islamic theology. Classes 
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on Anthropological 
Historiography and the 
origin of religion to young 
Muslims may help.  

8 Dr. Dinesh 
Sharma  

Deputy 
Chief 
Minister 
of Uttar 
Pradesh   

Ph.D  Argued that Sita 
was a Test tube 
baby  

Stems out of ignorance. 
Teach the concepts of 
science effectively. 
Historiography must 
include the history of 
science.  

9 Tripura CM  Media   Argued that 
Internet existed 
in in Ancient 
India 

-do- 

1
0 

Zaheeruddi
n (Name 
changed) 

Silchar, 
Assam  

Class XI 
(Governm
ent 
school) 

Despite being a 
Muslim, was not 
sure who 
Aurangazeb 
was.  

Poor quality of education. 
Evaluate course contents 
and teaching methods. 
Ensure that the basics are 
taught before delving into 
detail.   

1
1 

Various  Various  Various  The history of 
copper, bronze 
or Iron is 
unknown. The 
history of the 
origin of various 
technologies are 
unknown.  

Remediate as applicable. 
Evaluate on a case to case 
basis 

1
2 

Various  Various  Various  No concept of 
time. Basic co-
ordinates of 
time not 
understood 

Focus on basics of history. 
Read concepts of Twenty-
first century 
historiography 

 

These responses may be analyzed by on the basis of parameters such as culture and 

religion, so that different remediation strategies for different groups may be devised. 

This would be akin to culture-specific fine tuning.    

We must also understand that time is not necessarily a leveller, and that leaving 

everything to the vagaries of time can scarcely contribute to a better society. For 

example, stalwarts such as Vishveshwarya were born in humble backgrounds in India 

over a hundred years ago; yet their knowledge is vastly superior to many urban-

dwelling English-educated Indian youth. Thus, there are many parameters involved, 
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and all these must be borne in mind in any analysis. The quantum of scientific output 

appears to have stagnated in the decades following India’s independence. If there has 

been a resurgence in recent years, it appears to have been due to the percolation of 

technology, and not due to improved concepts or methods in social science. This may 

be an aspect that needs to be remediated, as it will bring about its own set of 

downstream changes and improvements.  

4. Reviewing and critiquing existing approaches  used to promote a scientific 

temper 

The rationalist movement in India has had a long and chequered history. The Indian 

Rationalist Association is a registered organisation in India whose members strive to 

promote a scientific temper, and fight superstitions and myths at a national level. This 

organization publishes books and journals, organises seminars and conferences 

besides exposing supernatural claims in popular media. The Indian Rationalist 

Association was founded in 1949 at by R.P. Paranjpye and S. Ramanathan. They 

published a magazine called The Indian Rationalist. Many Indian rationalists were 

influenced by Western intellectuals such as Robert Ingersoll and George Holyoake, 

and the epistemological view that regards reason as the chief source and test of 

knowledge. They also had personal ties with Charles Bradlaugh and Annie Besant who 

shaped their views. They also established organizational links with the English 

Rationalist Press Association (RPA), and other organizations. The intellectual 

premises of rationalism have varied, with thinkers such as Locke and Hume having 

taken on different positions from Leibniz and Descartes. The Rationalist movement 

also had connections with the Dravidian movement, and promoted an atheistic 

outlook. Other stalwarts of the rationalist movement were Jothishankar, Joseph 

Edamaruku, and Sanal Edamaruku, and more recently founded organizations have 

included the Rationalist International which was founded in 1995. In spite of all its 

valiant efforts, and some success in exposing fraudulent phenomena, the movement 

does not appear to have won the trust of the public completely. We also do not 

subscribe to hard-nosed atheism which may be associated with a criticism of biblical  

creationism, and concepts must be satisfactorily defined before they can be refuted. 

Other cultures have provided other definitions of God some of which border on a 

cosmic force. Carl Sagan and Dinesh D’Souza have called for agnosticism instead, and 

even many communists have abandoned dogmatic atheism. Others such as 

Mathematician John Lennox, and Geneticist Francis Collins have also expressed 

similar views. The problem with dogmatic atheism is its social cost. This attitude 

polarizes, and makes people wary of well-meaning endeavours of skeptics. 

Furthermore, religion may be here to stay, and atheists only constitute a minority in 

most countries. Atheists do not appear to understand why people subscribe to 

https://en.wikipedia.org/wiki/Scientific_skepticism
https://en.wikipedia.org/wiki/R.P._Paranjpye
https://en.wikipedia.org/wiki/S._Ramanathan_(politician)
https://en.wikipedia.org/wiki/Epistemology
https://en.wikipedia.org/wiki/Reason
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religion, and their approach borders on cultural insensitivity. Unfortunately, in the 

recent past, Richard Dawkins, Sam Harris, and Christopher Hitchens have revived 

dogmatic atheism or anti-theism under the banner of new atheism, and are known 

for the mixing of organized religion and the idea of God (no satisfactory definition yet) 

as a metaphysical concept, and this must be viewed with some concern due to its 

propensity to alienate and polarize people differently across cultures. Prominent 

Indian rationalists, or people with a rationalist orientation alienated many, attracted 

the ire of religious fanatics, and met gory ends, examples being Narendra Dabholkar, 

and Gauri Lankesh. Does this call for a  change in attitude, and call for a Rationalist 

movement version 2.0? like everything else, we believe this will call for a generation 

change, this time among intellectuals who must be familiar with cultural differences, 

and cultural complexities of different cultures. Another movement worth noting is 

the Dravidian movement which began with the founding of the Justice Party in 

1916 by C. Natesa Mudaliar along with T. M. Nair and P. Theagaraya Chetty, and was 

later led by Periyar EV Ramasamy. This party fought superstitions and myths besides 

the rights of South Indians, and was seen as being hostile to the Hindu faith besides 

its cultural insensitivity.  It however created its own pseudo-historical myths in due 

course such as Kumarikandam or Lemuria which have had no scientific basis, and are 

only promoted by fringe Dravidian groups. They also subscribe to outdated historical 

views which were popularized by Asko Parpola are still peddled by writers today. Over 

the years, the party succumbed to popular pressure, and diluted its atheist and 

rationalistic stance. As an intellectual party, it is a spent force; its descendants are 

however, popular political parties in Tamilnadu. 39 40 

5. To use popular movements and ideologies as a basis for investigation  
 

In many cases, popular movements and ideologies (along with a study of their nature 

and orientation) can also be used as a basis for investigation. This would naturally 

include a study of religion, religious practices, the propagation of such practices, or 

the creation of new ideologies and sects. Even more enlightened countries like Japan 

have not been free from new movements, but in such societies, movements have 

largely tended to be more enlightened and progressive, examples being the neo-

religious Soka Gakkai International movement which promotes peace and education. 

New age movements arose rapidly in the west in the 1970’s and provide some 

 

39 Dawkins, R. (2006). The God Delusion. New York: Bantam Books. ISBN 978-0-618-68000-9. 

 
40 Joshua Fishman; Ofelia Garcia (2010). Handbook of Language and Ethnic Identity:The Success-Failure Continuum 

in Language and Ethnic Identity Efforts (Volume 2): The Success-Failure Continuum in Language and Ethnic Identity 
Efforts. Oxford University Press, USA. pp. 230–. ISBN 978-0-19-539245-6. 
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reflection of the malaise there, both directly and indirectly, reflecting of the lack of 

tranquillity and contentment in such societies as well. According to Collin Campbell, 

these allowed marginalized ideas to take hold, but such movements are now being 

relegated to the background due to the ongoing process of globalization in such 

societies. In India, the movement away from less than ideal practices and movements 

has been a painfully and agonizingly slow process, and the causes for this need to be 

investigated. A root cause from our perspective is the confused sense of identity 

arising from unresolved historical issues ( a potent and a ticking time bomb) and from 

ideologically rooted approaches to history such as mainstream Marxist, and fringe 

Hindutva, and Dravidian constructs. Laugh at these, but they have a major 

downstream implications for many fields of science. They also allow pseudo-history 

to propagate unchecked at all levels of popular culture; the results are there for all to 

see. Swami Nityanandha is a self-styled Hindu godman whose popularity continues to 

soar. He is an educated English speaking godman whose followers include several 

people from India’s elite, and makes several pseudoscientific claims about his ability 

to prolong his life, and delay the rising of the sun. In addition, and like most fake gurus, 

he is embroiled is several controversies, and has had many encounters with the law. 

He fled India for a location off the South American coast. In India, such movements  

rise with unfailing regularity, and people do not learn from the mistakes of the past. 

Thus, as one trap closes devouring its victims, another one opens in full public view, 

ready to claim some more. This pattern will probably continue until a proper root 

cause analysis is done, and action initiated.  

The causes for the rise of Hindutva, a much more well-entrenched and popular 

ideology, are probably much more complex, and must be traced to pseudo-scientific, 

and pseudo-historical views prevalent in the sub-continent, as well as to failures in 

social science theory itself, and the non-realization or non-fulfilment of many 

concepts promoted in this paper. Most worryingly, this ideology moved to the 

centrestage of Indian politics and public consciousness in the 1990’s, paradoxically 

sometime after the process of globalization kickstarted, turning India’s secular 

credentials on their head. The concept of Hindutva, or Hinduness, was first articulated 

by Vinayak Damodar Savarkar of the Hindu Mahasabha in 1923. Subsequently, the 

Hindu nationalist organization, the Rashtriya Swayamsevak Sangh was founded in 

1925 by Keshav Baliram Hedgewar, a doctor in the city of Nagpur, in Central India. 

Critics of the RSS, accuse it of promoting right-wing fascism, ethnic absolutism, 

identity-building through religious polarization, fear of marginalization of Hindu 

culture due to proselytization, and a homogenized and an unchanging narrative of 

Hinduism, masquerading in the cloak of cultural nationalism, which, from an 

Anthropological point of view, represents the religions practices internal to a 

geographical context.  However, Hindu ideology is not necessarily static, and has 

https://en.wikipedia.org/wiki/K._B._Hedgewar
https://en.wikipedia.org/wiki/Nagpur
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shown some propensity to change and adapt to the times. There are wide variations 

in views among Hindutva practitioners, which may be some reflection of its absence 

of an absolute or a dogmatic centralized authority.  

Another ideology well-known in India is Dravidian nationalism, which incubated as an 

Anti-Brahminical movement, but morphed into a self-respect movement for Tamils 

and other Dravidian linguistic groups in opposition to Hindi imposition and Hindu 

nationalism. Some Dravidian nationalists like E V Ramaswamy also championed the 

cause of a separate Dravida Nadu, a movement which became largely extinct by the 

1960’s because it failed to elicit support from other linguistic groups in South India, 

and also because it was effectively banned by the Indian government.  Dravidian 

nationalists also took solace in, and drew inspiration from old Indological paradigms 

such as the mythical Aryan-Dravidian divide drawn from fallacious interpretations of 

these terms, conjectural paradigms such as the Dravidian Harappa hypothesis (Walter 

Fairservis, Asko Parpola and slavishly followed by Knorozov and others). Thus, 

ideologies are seldom born in an intellectual vacuum; they forge conscious or 

unconscious alliances, and often grow in opposition to one another. They may 

produce down stream pseudo-scientific endeavours that may appear to be 

innocuous, but may be as disastrous to science as the flat earth theory and the 

geocentric theory.  Thus, science must produce robust paradigms consistently, and 

flag unconfirmed or dubious hypotheses appropriately. A failure to do so can be 

socially and culturally expensive and ruinous indeed. Robust science, can probably be 

produced only if all the principles we propose here are fulfilled and satisfied, but this 

requires an alignment and a commonality of purpose not only of several specialists 

pursuing different fields of study, but also a better-cross cultural alignment as well, 

and of course, an acknowledgement of the centrality of social sciences to scientific 

enterprise. Other dubious ideologies have included uni-directional Hindi nationalism 

(in a multi-cultural India) Sinhala chauvinism which led to a full-fledged civil was in 

the Island nation as well as the Nazism of Hitler’s Germany (which led to one of the 

bloodiest wars in human history and bred Neo-Nazi movements more recently); such 

ideologies were often vindictive, born in opposition to other ideologies, or more 

commonly born due to a non-awareness of national character or language dynamics. 

These fields were virtually non-existent half a century ago; they must play a greater 

role in policy formulation in the years to come.   

6. To use learnings from the pseudo-sciences and bad sciences  

Pseudoscience comprises practices and assertions that claim (often pompously) to be 

scientific but are incompatible with the scientific method, and therefore lie outside 

bonafide scientific practice. Pseudoscience typically comprises contradictory, 

exaggerated, untestable and unfalsifiable claims. These are also accompanied 

https://en.wikipedia.org/wiki/Scientific_method
https://en.wikipedia.org/wiki/Falsifiability


 pg. 43 

by confirmation bias, do not seek out contradictory evidence, and are as such not 

designed to get to the truth. They may emanate from either mainstream or non-

mainstream sources, though they are generally attributed to the latter. This is 

because pseudoscience is generally attributed to absence of training in scientific 

method or sheer ignorance. However, careerism, ethnic pride and monetary pursuits 

may also lead to the propagation of pseudoscience. The presence of pseudoscience 

may vary from society to society, but is particularly bad in countries like India due to 

the propagation of ideologies like Hindutva and Dravidian nationalism. Examples of 

pseudoscience in this context include twisting of astronomical data to arrive at 

misleading conclusions about the past under the umbrella of Archeoastronomy. The 

word “pseudoscience” dates to 1796 when the historian James Pettit Andrew 

referred to alchemy as a “fantastical pseudo-science” , but the word began to be more 

widely used in the 1880’s. the word has always had a derogatory connotation. (Thurs 

and Numbers 2013). (Laudan 1983; Dolby 1987). Mostly early scientific endeavor was 

largely unscientific, and to some extent, it still is. Therefore, refinement in scientific 

method is still work in progress, particularly in the social sciences. Identifying and 

isolating pseudo-scientific paradigms from bonafide ones through reliable 

approaches and methods is crucial to the progress of science, but there appears to 

be no systemic process to achieve this. Many approaches have however been 

proposed from time to time for this to identify pseudoscience. For example, Karl 

Popper believed the criterion of falsification was a reliable way to distinguish between 

science and pseudoscience. In 1942, Robert K. Merton proposed a set of norms to 

distinguish science from pseudo-science. These included the test of originality, the 

principle of detachment, universality, and scepticism. Making a clear distinction is 

also fraught with other challenges; in the case of hard sciences empirical verification 

and falsification is easy; but social sciences are in a different league altogether. Other 

sciences like geology lie between the two, as there is an element of uncertainty 

involved.  Pseudo-science is also often fully or partly based on tradition, relies on a 

static body of knowledge, makes frequent appeals to authority, uses a lot of mumbo-

jumbo, prefers sensationalism, seeks to confound rather than enlighten, misleads 

non-specialists, uses dubious and devious arguments such as sophistry, uses some 

bonafide concepts to mislead, uses inappropriate media or fora for propagation, are 

covertly associated with ideologies such as Neo-Nazism, Scientific racism and Anti-

Semitism (even left wing and right wing ideologies- the former may be closer to 

mainstream scientific thought), and seeks to propagate doubt and confusion. There 

is also often an element of deception involved. Some others have argued that a 

distinction between science and pseudo-science may be hard to make because some 

element of careerism and subjectivity is involved. One way (that we ratify and 

wholeheartedly endorse) is to define good science and bad science at two ends of a 

https://en.wikipedia.org/wiki/Confirmation_bias
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spectrum, and place different types of scientific endeavor in a continuum between 

the two extremes. Pseudo-scientific endeavor would of course be placed at the 

bottom of the rung here if they do not encompass bonafide scientific method at all. 

Thus, according to philosophers of science such as Larry Laudin, Silvio Funtowicz and 

Jerome R. Ravetz, pseudo science falls outside the ambit of science completely. 

However, we can still make a distinction between bad science and pseudo-science as 

in the case of the former, there is some amount of pursuit and truth involved. In this, 

paper we will still therefore attempt to distinguish between the two, so as to bring 

out a wholly new level of meaning. An improvement in the quality of science, and the 

reduction of bad science has great potential to transform society; yet, we have not 

even scratched the tip of the iceberg. Some phenomena such are paranormal 

phenomena are currently outside mainstream sciences because they cannot be 

tested though scientific method, unless scientific method itself is geared to test and 

verify these. Pseudo-science has stemmed from a wide variety of sources, and apart 

from fields such as astrology, there have been erroneous beliefs such as the end of 

the world, a belief in ancient astronauts and UFO’s. Concepts such as Atlantis and 

Lemuria have been promoted by fringe groups, along with dubious sciences such as 

eugenics promoted by Francis Galton and HJ Muller. Many cleverly make a pretense 

of being scientific, while as a matter of fact, they are not. They may be used for 

political policy such as apartheid or create new immigration laws. Thus, a 

compendium of science and pseudo-science may be the crying need of the day. On 

the contrary, all claims must not be peremptorily dismissed, but properly investigated 

to draw meaningful conclusions. The prevalence of pseudoscientific beliefs varies 

widely from culture. While Americans lament that they lack scientific literacy, the 

situation in India is much worse. Americans also believe in concepts such as telepathy 

and clairvoyance  with may or may not be scientific. Of course, they do not deserve 

to be dismissed off hand, and over-skepticism may kill off knowledge. Attitudinal 

changes may be required from all sides, and we look forward to healthy dialogue and 

discourse in the days to come in the interest of the progress of science. This is because 

polarizing views create self-reinforcing cognitive dissonance and lead to loss of public 

trust in science. The distinction between science and pseudo-science therefore needs 

to be constantly revisited and reexamined from our point of view taking as many 

viewpoints as possible into consideration. This is because mass belief in an idea does 

not automatically correct, and honing scientific method can have positive benefits for 

science as a whole. Thus, what is considered good science today, may be considered 

bad science, or even pseudo-science tomorrow. Thus. Over-generalizations and 

reliance on inductive approaches, which are the bane of social sciences today, may 

eventually become passe. Thus, paradigms in social science which to not gather data 

from a wide variety of social contexts, may be considered bad science tomorrow. This 
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may create a furore and uproar in certain circles, but so be it. Racism birthed in 

troublesome concepts is usually bad; for example, there has been some attempt to 

equate race and IQ, both of which are nebulous claims. These claims are promoted 

by racists, but others point out a lack of scientific rigour. The idea of an Aryan race 

(based on a misuse of terms) has currency in Nazi Germany, but it is now falling out 

of favour. The Out of Africa theory may be just bad science not pseudoscience, and 

hypothesis building is a legitimate scientific activity. Even a hypothesis must however 

take into consideration all known observations. These anomalies can be overcome 

only if people from different parts of the world participate in scientific activity, and 

scientists are exposed to realities in different parts of the world. Globalization is only 

a recent phenomenon, and there is naturally a lag in some spheres of endeavour, but 

we would expect science to play the catch up game eventually. Some research has 

been done to expose psychological and cognitive biases that produce pseudoscience, 

and pedagogical techniques that promote rote learning, but relatively less work has 

been done to identify social, cultural and ideological factors that produce them.  

Thus, from our perspective, it is bad science that we must focus on, because its 

elimination has the potential to move us to a higher state of understanding and create 

a ripple and a cascading effect for society as a whole in the long term. However 

grandiose this may seem, we do not appear to have accomplished a satisfactory 

definition of bad science as yet, even though from our perspective, there are many 

differences between bad science and pseudo-science. This may even be due to vested 

interests, but time along can throw light on this. Pseudo-science exists at one end of 

the spectrum, and may be outside the purview of legitimate science, being that it is 

mostly practised by non-specialists. On the other hand, bad science mostly emanates 

from mainstream sources, and is mostly unintentional. Thus, scientific endeavour 

may be rated on a scale of 0 to 10, 0 being pseudo-scientific activity, and lower ratings 

representing bad science. Higher ratings may represent less than ideal approaches, 

with only 10 qualifying as ideal. As subjective as this may seem, ratings can be applied 

through the use of suitable quantification techniques. We propose some 

characteristics of bad-science below, so as to distinguish it from pseudo-science. The 

formal study of bad and poorly communicated science must even produce new fields 

of study such as the Sociology of bad science (SBS), and the Sociology of poorly 

communicated science in future (SPCS), as these have great potential for social 

upliftment. However, bad science often propagates rapidly, and good science is often 

accepted late (The latency time is undesirably high) or not at all. This, holds good for 

mainstream scientific circles as well (Circles of institutionalized ignorance. Bad 

science also propagates at multiple levels, and works birth in the west must also plead 

guilty on many counts. Apart from colonial Indological fantasies, and ideas such as 

Lemuria, writers such as Erich Von Daniken (The Chariots of the Gods) have peddled 
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pseudo-science for pecuniary gain, and other dubious theories such as the Orion 

constellation theory have attracted undue attention; Popular Science fiction writers 

such as Isaac Asimov are not much less guilty. How are these works perceived outside 

the west. Disinterest and apathy, we would assume. But, we would argue that such 

endeavours do little to help the cause of science. Thus, the sociologist of science must 

put in place mechanisms to measure these and take course corrections accordingly, 

such that science that is more conducive to the interests of society is promoted. Even 

though globalization has induced changes, nothing should be left to the vagaries of 

chance.  

1. Bad science is one that does not take all possibilities into account, and is 

based on a narrow and a blinkered interpretation of issues and terminologies: 

for example, the idea of God in Western philosophy is equated to Biblical 

definitions, and other definitions of the term are not taken into 

consideration.  

2. Bad science is one that does not consider social or cultural implications of 

science: for example, even though many social scientists have warned against 

the evils of religion, they do not acknowledge the need for religion in people’s 

lives. This leads to a polarization of sorts, thus undermining their good 

intentions.   

3. Bad science may also be based on obsolete paradigms as scientists borrow 

ideas from one another without revisiting their fundamental assumptions. 

Thus, fallacies are allowed to propagate.  

4. Bad science may also be driven by bad cross-cultural understanding and 

absence of global worldviews.  

5. Bad science may be driven by personal biases and prejudices, and by 

concentration of scientific activity in one part of the world.  

6. Bad science also relies heavily on inductive approaches and generalizations. 

Thus, what is applicable to a western context is believed to be applicable 

everywhere. This can hardly be the case, particularly in the social sciences.  

7. Bad science is not therefore created through empirical validation, or the 

application of valid methods of social science research, or other research 

methodologies in diverse cultural contexts.  

8. It may also derive from poorly designed experiment, wrong interpretation of 

data and erroneous conclusions.  

9. Wrong or over-simplified reporting (or resorting to cherry-picking and 

selective amnesia) of results in the interests of sensationalism and rapid 

public acceptance.  

10. Practising scientific  denialism due to preconceived notions and biases.  



 pg. 47 

11. Unlike pseudo-science which is outside the radar of scientific endeavour, bad 

science emanates from, and is practised by mainstream scientists, making it 

more misleading or dangerous. Thus, Marxist historiography may be a bad 

science and not pseudo-science, but its limitations must be clearly 

demonstrated to prevent prejudice.   

12. Bad science is not usually driven by an intention to deceive; it may however 

be driven by careerism or bad practices (or even carelessness). Therefore, an 

intent to deceive is irrelevant for bad sciences.  

13. Bad science can manifest itself for all fields of scientific endeavour. For 

example, we consider the Out of Africa theory to be bad science because it is 

based on gross oversimplifications, does not consider all known or available 

evidence, and may be a case of bad hypothesis-building.  

14. Bad science is placed at a rung lower than perfect science which must be the 

ideal goal. For example, ANCAP automobile safety test must consider 

accident data from diverse geographies and road conditions, to make 

automobile safety more effective. However, this may remain a cherished goal 

at present and must be a long term goal.  

15. Scientific method must eventually be modified to eliminate bad science, 

though this can only be a gradual and a long drawn process driven by 

empirical data.    

16. Communication of science is a different activity altogether, but 

communication of relevant scientific data in an effective and timely manner 

improves the quality of scientific endeavour in the long-term.  

Another acid test we would like to recommend is whether the party in question uses 

the “inside out approach” or “outside in approach” to science communication. The 

former is characterized by rigorous research carried out internally, with findings 

subsequently published in peer-reviewed journals. Findings are then communicated 

to external parties with a view to enlighten and educate. This is a hallmark of bonafide 

science. On the other hand, the latter is characterized by the complete absence of 

research or near complete absence of research. “Findings” are instead communicated 

to outside parties directly with an intention  to deceive or mislead. Examples of the 

latter include “research” on Harappan identity which is  often the vehicle for ethnic 

pride. Both Hindu and Dravidian nationalists are guilty here; the strategy followed by 

Marxists is based on whatever suits their ideology, or is the closest fit.   Inside out 

approaches however, have their own limitations, if they do not listen to feedback 

from a wide variety of sources. For example, Eurocentric theories were often 

developed without feedback from subjects; therefore, inside out approaches must be 

accompanied by feedback and two-way communication.  
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The use of appropriate scientific method is important to scientific endeavour and will 

determine the direction of scientific endeavour in the days to come.  

Hypothetico-deductive method, first proposed by Christian Huygens in the 

Seventeenth Century, is one of the most widely accepted methods in science, and is 

a procedure for the construction of a scientific theory to account for results obtained 

through observation and experimentation and can be used for further observations 

and analysis, and for the conduct of further experiments. Thus, scientific 

inquiry proceeds by formulating a hypothesis  can be falsifiable through test 

outcomes, using a test on observable data where the outcome is not yet known. A 

test outcome that could have and does run contrary to predictions of the hypothesis 

is taken as a falsification of the hypothesis, and an outcome that satisfies the 

hypothesis corroborates the theory. The hypothetico-deductive method is the most 

common method employed in scientific research, and is seen as the only 'true' 

scientific research method. It can be used to test hypothesis for the robustness as 

well.  

The hypothetico-deductive approach contrasts with other research models such as 

the inductive approach which moves from the specific to the general, and deductive 

approaches which move from the general to the specific.  A key difference between 

inductive and deductive approaches is that inductive reasoning aims at developing a 

theory through generalization while deductive reasoning aims at testing an existing 

theory, and further refining. 

Nomothetic and idiographic are terms used to describe two distinct approaches to 

knowledge. Nomothetic is based on a generalization, and is used in natural sciences. 

It describes the search for laws that hold good in any context. Idiographic is based on 

a tendency to understand stand alone phenonema. The latter is widely used is the 

social sciences, though generalizations are possible here too.  

Causality (also referred to as causation, or cause and effect) is the process by which 

an event or process (known as a cause) influences another event or process (known 

as an effect). This concept is also widely used in the study of social sciences an in 

describing social phenomena, but is by no means wholly reliable. It can be used to 

draw erroneous conclusions, as causality does not always imply corelation or imply 

proof. The case study method is another popular method in science studying critical, 

unique and revelatory cases. It is a very detailed study of a particular case in all its 

aspects, and can be used, to good effect, among others, to study the impact of the 

enlightenment on scientific output in Europe, and use it to model social revolutions 

elsewhere. Longitudinal studies involve repeated observations over long or short 

periods of time, and can be used to study the effect on dependant variables based on 

changes to independent variables such as pedagogical methods and language 

https://www.britannica.com/science/scientific-theory
https://www.britannica.com/science/experimentation-science
https://en.wikipedia.org/wiki/Scientific_inquiry
https://en.wikipedia.org/wiki/Scientific_inquiry
https://en.wikipedia.org/wiki/Hypothesis
https://en.wikipedia.org/wiki/Falsifiability
https://en.wikipedia.org/wiki/Inductivism
https://en.wikipedia.org/wiki/Nomothetic
https://en.wikipedia.org/wiki/Natural_sciences
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teaching. Grounded studies do not make any prior assumptions at all, but instead 

attempt a grounds up approach to hypothesis building. This is extremely useful from 

our perspective.  Ethnography must also be used. It must not just be multi-sited, but 

also use multi-cultural teams. Emic perspectives must be used, and this must be 

carried out in letter and spirit. Phenomenological approaches which refer to 

structures of consciousness can be used, and must be tied to cultural taxonomies. 

These will help is understand how people think in diverse cultures. Dialectical 

approaches and cross-cultural dialogue can also be used wherever they are practical. 

We would also like to extend the concepts of emic and etic to include cultural emic 

and cultural etic (these would vary based on culture, and even etic perspectives are 

determined by emic worldviews) to assess how different cultures construct emic and 

etic worldviews differently, and at variance with reality. Another variation would 

include dominant emic or marginalized emic where the former is represented by a 

mainstream culture, and the latter by a marginalized one. Often, target audiences are 

borne in mind even while performing the analysis, and this is conceptually wrong, and 

may lead to methodical errors. (Strathern 1999) 

 

Scientific method is evolving all the time. Many modern philosophers of science 

subscribe to epistemological anarchism or the absence of a fixed scientific method. 

Such views are held by Paul Feyerabend and Karl Popper. Karl Popper also argues that 

a concept can be only negated if it conflicts with well-established laws. This idea 

opens up several new vistas of research in the Social Sciences.  We also lament the 

fact that even in human-centric fields of sciences such as the social sciences, culture-

neutral and fieldwork-driven paradigms such as participant observation, and other 

social science based research methods such as questionnaires, surveys and thematic 

apperception tests are barely used, and new techniques are seldom shared across 

diverse fields within the Social sciences, leading to methods being developed in silos. 

It is extremely unfortunate that scientific method is barely taught in Indian schools 

today. It is time to set this right. In addition, innovative and creative thinking must be 

taught at all levels, and learning by rote incorporated only as necessary.   

 

7. To use science to create a social impact in a way that non-social sciences 

cannot  

As is common knowledge, Social sciences cannot be considered exact sciences like 

physical sciences given the fact that all fields of social sciences from psychology to 

economics deal with human beings whose urges and desires vary across space and 

time. Human nature is poorly understood, and man’s social, cultural and economic 

environment are so complex, that dealing with social phenomena can be extremely 

complex and challenging. Social science research must therefore provide a reliable 
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way of exploring, analyzing and conceptualizing human so as to make reliable 

predictions and better the quality of human life. It involves the application of scientific 

method albeit with suitable modifications , in order to provide a semblance of 

reliability, and help create a conceptual framework. Thus, social science can help 

formulate general laws, which can then be overridden or reexamined in diverse 

cultural environments, in a way to culture specific analysis is possible. It can also aid 

in understanding of specific cultures based on concepts generated elsewhere, and 

can extend knowledge earned from a society for other societies in turn. According to 

the British Statistician Claus A. Moser, “Social research is a systematized investigation 

to gain new knowledge about social phenomenon and problems.” According to P.V. 

Young, “Social research is a scientific undertaking which by means of logical methods, 

aim to discover new facts or old facts and to analyze their sequences, 

interrelationships, casual explanations and natural laws which govern them”. 

Thus, Social sciences facilitates an understanding of human behavior, helps acquire 

knowledge about social phenomena, events, issue, problems etc., to remove 

intercultural misunderstandings, to carry out root cause analysis and causal analysis 

for various events, discover generalized laws, helps identify and solve problems, 

discover new process and methods, helps formulate policy, and aid in institution an 

capacity building etc. it also aids in the process of human self-actualization, and 

improves the quality of life. In spite of its avowed objectives, social sciences have 

barely helped improve the quality of lives for millions of people, largely because they 

were birthed in Eurocentric paradigms. In colonial times, subjects were treated as 

objects of curiosity and very little was done to improve their lives. In early post-

colonial times, Indian and other Anthropologists too followed the pattern set by 

colonial Anthropologists with little modification. In recent years however, many 

Anthropologists are making differences in the lives of people in countries as diverse 

Brazil to Malaysia, by adopting new and diverse approaches, and the multi-cultural 

backgrounds of social science researchers is making a difference.  Therefore, social 

science methods from draw from economics, linguistics, studies of culture, social and 

cultural anthropology, history and other fields to make suitable recommendations for 

society, and a social scientist is greatly equipped to remediate culture. Alas, this has 

not happened, and the baton has been recklessly been passed on to the technologist, 

and we often solely depend on them to bring about changes in society.   

8. To help harness human, social, cultural and economic capital  

Human capital is taken to be the unique and intangible skills, knowledge, talent and 

experience possessed by an individual or population, particularly in relation to the 

culture that produced them. It may also refer to the factors of production that arise 
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from human capital, and those that can be used to create goods, services and ideas 

for wide social and economic benefit. Human capital is usually developed through 

better health and education, and also from the popularization and communication of 

scientific ideas. The idea of human capital can be traced back to Adam Smith, but 

modern ideas of Human capital were developed in more recent times by Economists 

such as Gary Becker, Jacob Mincer, Theodore Schultz and others. Gary Becker tried to 

relate social factors with economic outcomes. According to him, Human capital 

comprises “activities that influence future monetary and psychic income by 

increasing resources in people.” (Becker 1994) Human Capital theorists have 

advocated a thrust on human capital to ensure long-term economic growth, and that 

return on investment on Human capital could also be measured through robust 

economic growth. Human capital can also be increased through the science of Human 

Development which seeks to understand how different people’s latent capabilities 

and accomplishments remain at a certain level or change with the passage of time. It 

is also related to the Capabilities approach. In 2018, the World Bank published the 

Human Capital Index or HCI, and attempted to rank nations on the basis of Human 

Capital Utilization, and many developing countries were ranked at the bottom. From 

our perspective, Human potential should remain relatively constant everywhere, but 

is realization would depend on social, cultural, religious, economic and historical 

factors.  

Social capital refers to the effective functioning of society due to the presence or 

absence of interpersonal relationships, arising from shared values in a society, a sense 

of identity and belongingness, mutual trust and respect, cooperation between 

individuals and groups, and reciprocity. Social capital is defined by the OECD as 

“networks together with shared norms, values and understandings that facilitate co-

operation within or among groups”. It is also often divided into three components: 

bonds (bonds between members of society), bridges (bonds with members beyond 

society) and linkages (bonds with members up and down the socioeconomic ladder). 

Social capital may result in the optimal performance of society, and may also be 

understood in terms of the value derived from strategic and mutually beneficial inter-

community alliances, and the healthy growth and development of societies especially 

from a cultural and an intellectual point of view. 

This must be differentiated from cultural capital which comprises the culturally-

derived assets of a person and can include his education, intellect, style of speech, 

mannerisms and interpersonal skills; these complement his other core skills and that 

accelerate his social mobility and lead to better outcomes for society. Objectified 

cultural capital consists of a person's cultural property that can be sold, transferred 

or transmitted for economic profit. Institutionalized cultural capital on the other 
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hand, comprises an institution's formal recognition of a person's cultural capital, 

usually as a result of academic qualifications or professional memberships. A well-

developed corporate culture gives expression to an individual’s cultural capital, and 

facilitates the conversion of cultural capital into economically useful capital given that 

this brings about a synergy of mutually beneficial skills through a commonality of 

purpose. Therefore, all aspects of human capital can also be increased by promoting 

a scientific temper among the masses, and changing individual and societal 

orientations, and gear them for higher economic outcomes. Thus, the principles of 

the sociology of science play an important role here, and these must be the 

foundation of any meaningful cultural remediation effort. 41 42 

9. To help achieve the potential of creative and the intellectual classes  

Several indices have been proposed to measure the creative component of cultures, 

and identify the creamy layer of society which can be either creative classes, 

intellectual classes or entrepreneurial classes. The existence of all the three classes 

would be dependent on the quality of the education system, besides enculturation 

patterns and the orientation of society. The size of these classes may vary in relation 

to society; in some societies, they may be negligible to non-existent, and it would be 

the sacred duty of a sociologist of science to incubate these classes and give them 

wings to fly, subject of course to the readiness of society to produce these classes. A 

type of creative class is the intellectual class. An intellectual is a person who engages 

in intellectual endeavour such as research, and critical thinking. Even though some 

intellectuals may dabble in abstract, philosophical, and impractical ideas, others may 

propose practical solutions for the betterment of society. The intellectual and the 

scholarly classes are very closely inter-related: an intellectual may be a professor 

guiding researchers or scientists, and may work in industry or an institution as well. 

Intellectuals typically engage in conceptualization and development of abstract ideas 

and theories, the production of production of intellectual and scientific capital or 

artistic and creative output boosting soft power of a nation. Intellectual classes are 

still to provide yeoman service in developing countries. Euro-centric and western-

centric paradigms are still applied there, regardless of their suitability. The strength 

of the Intellectual class in a society is measured through Intellectual Capital. This 

concept first developed in the context of organizations, but was subsequently 

extended to include cultures as well. 

 
41 Sherwin Rosen (1987). "Human capital," The New Palgrave: A Dictionary of Economics 
42 THE  FORMS OF  CAPITAL Pierre Bourdieu 

Richardson, J., Handbook of Theory and Research for the Sociology of Education (1986), Westport, CT: Greenwood, 

https://en.wikipedia.org/wiki/The_New_Palgrave:_A_Dictionary_of_Economics
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The Global Creativity Index or CGI developed by Roger Martin and Richard Florida 

rank countries based on creativity, technology, talent and cultural productivity, but 

this is by no means the only one of its kind. Other attempts have been made to assess 

the “Creative Class” in different contexts, and it must be borne in mind that these 

classes are the driving force in any economy, and incubating them can have a ripple 

effect, and can work miracles, indeed. Such classes are bound to be more developed 

in developed countries, but many developing countries now have large middle 

classes. However, in countries like India, there are now substantial entrepreneurial 

classes, but very small intellectual or creative classes. This may be due to low 

standards of education, outdated or outmoded education systems, poor pedagogical 

or teaching techniques, poverty, constraining ideologies and pre-occupation with 

religion and identity. However, entrepreneurial classes also boost creativity, through 

connections with the best minds in business. 43 

Creative classes can be assessed in a two-way analysis, in relation to society. The 

attributes of society that produced creative classes must be carefully analyzed (along 

with the attributes of societies that did not), and the attributes of creative (and non-

creative) individuals also assessed against the backdrop of culture. Thus, even though 

the idea of creative classes emerged in an urban, western milieu, it can readily be 

extended to include those who apply creative solutions for social problems, and 

indeed this must be done in order to impart to it a whole new dimension in meaning.  

10. Creation and incubation of political institutions that aid in the promotion of 

science    

All societies are governed  by some form of a political system. These may range from 

tribal units, or chiefdoms, fiefdoms, to monarchies and democracies. The term 

state refers to the political unit within which power and authority reside, and the 

country itself is sometimes referred to as the state. The term government refers to 

the group of persons who direct the political affairs of a state, and in some cases, 

implies the nature of the government as well. In the case of a democracy, citizens 

choose to elect their leaders. A primitive form of a democracy was in vogue in Ancient 

Greece, but the first modern democracy was the USA.. On the other hand, 

Monarchy is a political system in which power resides in a single family that rules from 

one generation to the next generation. In some cases, monarchs are auxilliary to the 

main political system, or may be merely ceremonial, and absolute monarchies are 

somewhat rare in modern times. Some other forms of govement are authoritarian 

and totalitarian governments. These are characterized by misuse of power and non-

 
43 The real creative class, David Wilson & Roger Keil 
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democratic functioning. They are also charecterized by oppression of individual 

liberty. Most democratic governments are characterized by institutitions, many of 

which are necessary for the growth of edcuational systems and science. In more 

mature political systems, institutions are systemtacially set up to aid growth in various 

fields of science, and aid in the creation of a scientific temper. These are characterized 

by the search for appropriate talent, and democratic modes of governance. They 

endow the country’s quest for scientifc develoment with some reliability, stability and 

a sense of direction In countries like the erstwhile USSR too, political institutions 

conducive to the flowering of science were present, but these were subject to the 

vagaries of political power. In the USSR, science was accorded the highest priority, 

and scientists were showered with laurels. The USSR progressed greatly in fields such 

as astronomy and space exploration, and institutions such as the Russian Academy of 

Sciences played a great role in this. On the other hand, social sciences languished, or 

its progress dictacted by ideology, examples of these being scientific communism, or 

scientific atheism. Therefore our approach is neutral to political ideology; it simply 

seeks to identify and rate institution on the basis of efficacy, and on the basis of how 

conducive they are to the promotion of science. At the same time, ideologies that 

may interfere with the promotion of a scientifc temper, and interfere with the 

successful running of institutions must also be identified, examples being Hindtuva 

“science” , Dravidian “science” (which pose a major threat to objectivity) or the 

skepticism towards global warming in some American circles. Thus, one of the sacred 

duties of a socologist of science is to liaison and co-ordinate with such institutions. He 

may also evalauate their efficacy and seek course corrections, if required.  He may 

also suggest and aid in the creation of new institutions, and examples could be 

pedagogical research, and pedagogical reform. At best he could recommend a laissez 

faire approach.  

 

11. Identification and incubation of social institutions  

 
Social institutions are institutions designed to meet various social needs and aid 

equitable and healthy development in diverse fields such as government policy, 

economic development, education, family welfare, healthcare, and social 

development. These are assessed for the efficacy, and compared to similar 

institutions in other parts of the world. The need for new institutions is also assessed 

from time to time, and these may be set up as required.  

 

A social institution may be defined as “a complex of positions, roles, norms and values 

lodged in particular types of social structures and organising relatively stable patterns 
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of human activity with respect to fundamental problems in producing life-sustaining 

resources, in reproducing individuals, and in sustaining viable societal structures 

within a given environment.” (Turner 1997) According to Anthony Giddens, 

“Institutions by definition are the more enduring features of social life, and comprise 

institutional orders, modes of discourse, political institutions, economic institutions 

and legal institutions.” (Giddens 1984) goes on to list as. According to Rom Harre, “An 

institution was defined as an interlocking double-structure of persons-as-role-holders 

or office-bearers and the like, and of social practices involving both expressive and 

practical aims and outcomes.” (Harre 1979) Social institutions are therefore, complex 

and formal institutions either in the public or private sector, and must be 

differentiated form social conventions and norms. They often seek reform, or 

promote best practices, and legitimize and direct collective activity. Thus, one of the 

duties of the sociologist of science is to review the presence of such institutions, and 

their efficacy on society as well, and suggest course corrections if required. These 

could play a unique role in the flowering of science by boosting human capital.   

 

12. Identification of legal systems  

 
Most countries have some kind of legal systems. Some form of law was practised in 

most primitive societies, and was based on practical requirements and tradition. Legal 

systems, and their enforcement (along with intellectual property rights and other 

rights) play a crucial role in creating an innovative society. The earliest formal law can 

be traced to Egypt in 3000 BC, though the first canon is dated to Ur-Nammu in 

Mesopotamia in the 22nd century BC. The Babylonian law was also codified by 

Hammurabi in 1760 BC, who codified it in stone. Apart from the Romans, China and 

India also developed law independently. In India, the Arthasastra was one of the 

earliest canons in use.   

There are five types of legal systems in the world today: civil law, common law, 

customary law, religious law, and mixed legal systems. Civil law systems originated in 

the Roman legal tradition, and countries like Germany and France follow them.  Civil 

systems vary widely, both in procedure and substantive law, and nations with civil law 

systems have comprehensive, frequently updated legal codes. Common law systems, 

rely on precedent, judicial decisions even though they may have their own formal 

law.  Common law systems are therefore based on judicial decisions based on 

moderation.  An example of such a system is the American legal system. Customary 

law systems are based on customs that have come to be accepted as legal 

requirements within a particular country.  The laws of customary legal systems are 

passed on from generation to generation and may be unwritten in some cases. Some 
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customary law systems are also religiously derived, and is some cases may be solely 

based on religious authority. Many countries follow mixed systems, and two or more 

of these may be used. Legal institutions are distinct legal systems governing social 

conduct within the overall legal system, and are independent productive forces in 

their own right. Thus, a social scientist must investigate the role played by legal 

systems such as IP rights, a patent, copyright and trademark region on innovation, 

given that nations with robust IP systems and patent protection have progressed the 

most, and ensure that the best of breed approaches are adopted. A good legal 

framework provides and level playing fields, boosts innovation outcomes, and lowers 

the cost of research and development. Another area of concern is public access to 

science and scientific knowledge which plays a major role in scientific development, 

and consequently on technology. Access to knowledge is taken for granted in most 

societies, but knowledge is not always free.  Much of this would depend on 

government policy, information and communication strategies as well as the 

availability of open access repositories.  

13. Academic freedom versus social responsibility  

 
The idea of academic freedom refers to the idea that freedom of thought and the 

unfettered freedom given to researchers and scholars to practice science as they 

deem fit, and carry out research in their area of choice as well as communicate ideas 

to students, colleagues or others as they deem fit is a pre-requisite for the healthy 

growth of science. They can also publish and communicate their findings freely, and 

in some cases, the state is even neutral to areas of research. In such as case, 

interference by politicians, other vested interest groups or government institutions 

either in the form of regulation or censorship is not only discouraged but also frowned 

upon. Proponents of complete academic freedom argue that long-term interests of 

society are best served only if there are no political interferences, and if science is 

allowed to chart its own course. The idea of academic freedom was born in Europe 

during the enlightenment in universities such as the University of Gottingen and the 

University of Leiden, where the principles of Lehrfreiheit (“freedom to teach”) were 

adopted, and is widely practised in Europe and the USA today. On the other hand, 

there was very little academic freedom to speak of in the former USSR, and most 

intellectual activity was regulated by the state. This was particularly true of the social 

sciences, as some freedom was granted for other sciences. Those who violated 

government laws could be banished or killed. Likewise, the Roman Catholic church 

regulated scientific activity, and endeavours inimical to its interests were actively 

discouraged.   
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Academic freedom cannot be unconstrained. The general well-being of society must 

always be borne in mind, as well as the healthy growth of science and a scientific 

temper. Thus, academic freedom must be counterbalanced with the needs of society. 

One way to do this is to promote codes of conduct. These however vary from 

discipline to discipline, region to region, and are not universally promoted or 

enforced. There is a general resistance in some quarters towards such codes of 

conduct and effective implementation remains an area of concern. One approach 

could be to train scientists better in their fields, make them aware of scientific 

method, and make them sensitive to the needs to society in order to channelize their 

activity better. The idea of academic freedom is often widely misused; in India Marxist 

historians have used it to promote their own pet views and have seldom spoken about 

the needs of society. The same views have been echoed by colonial Indologists, and 

these have begat exaggerated reactions from the far right in recent times. Thus, 

scientific ideologies would undermine a scientific temper, the service of science to 

society, and must be got rid of in these times of globalization.  Codes of conduct must 

also be enforced gradually; for example, the field of Anthropology was largely value-

free till after the Second World war; it is only now that codes of conduct are being 

enforced, and values such as accountability, responsibility and quality being 

formalized. (Gardner and Lewis 1996), and guidelines proposed by the National 

Association for the practice of Anthropology and the Southern California Applied 

Anthropology Network.   

14. Self – directed social change  

Several concepts promoting and encouraging self-directed change were introduced 

in the context of developmental studies, but must be suitably extended and modified 

for the sociology of science as well. In the case of the latter, change cannot be entirely 

self-directed or uni-directional. Rather it must be a two-way effort, and the 

Sociologist of science must apply suitable paradigms that will enhance a culture’s 

appetite for change. We will argue that this will happen if all the principles laid out in 

our paper are simultaneously and conscientiously applied.  

Action Anthropology promoting self-directed development was pioneered by Sol Tax 

and has been used to solve practical problems of human welfare in a variety of 

situations. (Holmberg 1970) Action Anthropologists become a part of the 

communities they study, understand their social and cultural worlds, and adopt non-

directive approaches by respecting the freedom of communities to chalk out their 

own strategies and choose their own direction. (Barth 2002) This approach cannot be 

followed in toto by a sociologist of science. We believe that while cultural sentiments 

must be respected, and must not be trampled upon cultures must be prodded and 



 pg. 58 

goaded to change sooner than later (at least at a pace that suits them) for meaningful 

and sustainable outcomes.  

Likewise, Institutional Anthropologies were developed in the 1980’s (Bennett 1996), 

and participatory methods such as Action Research, Participatory Action Research, 

Collaborative research and Cultural Action were also adopted by researchers such as 

Paulo Friere of Brazil (Greenwood and Levin 1998) and led to cultural brokerage, and 

a cultural exchange of ideas.  (Schensul 1973). These must be ratified against the 

concept of Capacity Development may be carried out at the level of an individual, at 

the level of an institution, or at the level of a society. Anthropologists must 

understand the inner working of the societies they work in, and this must include 

religion, customs, and values. They must possess communication, collaboration, 

networking, negotiation, facilitation and organizing skills as well. These concepts can 

be used by sociologists of science as well, and they guide societies towards self-

directed change.  

15. To resolve controversial issues in science  

The origin of life on earth has been a very big mystery indeed, and scientists and 

philosophers have grappled with the origin of life since time immemorial. In recent 

times, with the discovery of extrasolar planets the debate and discussion on life has 

taken on an added dimension and meaning, as scientists are now beginning to get 

convinced that we are not alone.  However, solving the mystery of the origin of life 

on earth and its attendant mysteries such as reproduction, genetic transfer and 

evolvability can throw light on many mysteries of the cosmos.  

Many different theories have been proposed to explain the origin of life on earth, but 

many of them are fanciful and obsolete. Some scholars believed in the ‘primordial 

soup’ theory, according to which early Earth had a mixture of elements that were 

transformed by solar energy and electrical storms to form the more complex organic 

structures that make up life. Thus, organic material arose gradually from inorganic 

material, according to this theory. This theory got a boost after the Miller-Urey 

experiment of 1952 which was based on an earlier hypothesis by Alexander Oparin 

and JBS Haldane, wherein the conditions thought to be present in early earth were 

replicated. In this experiment, Stanley L. Miller and Harold C. Urey created several 

amino acids by passing electrical discharges through a mixture of methane, ammonia, 

water and hydrogen. Several other scientists such as Joan Oro i Florensa attempted 

to extend these experiments, and prove that amino acids could be produced 

artificially.  However, this theory was put into doubt after the discovery of complex 

structures of DNA and RNA, and after the development of new theories such as the 
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theory of punctuated equilibrium by Stephen J Gould, and the issue of the origin of 

life remains unresolved ever since. In early days, some scientists such as Aristotle, 

Thales, Plato and Van Helmont believed in the idea of abiogenesis (life forms springing 

form manure, dew, rotten slime, dry wood, sweat and meat) until theory was 

disproved by Frances Redi, Spallanzani and Louis Pasteur. Some scientists believe that 

life arose through self-replicating DNA, which others believe that metabolic networks 

were present first and these produced DNA and RNA.  

We also do not know if life is undirected, self-directed or externally directed. A 

minority of scholars such as Jons Jacob Berzelius, and Hermann E. Richter, believed in 

panspermia which posits an extra-terrestrial origin of life. However, these theories do 

not explain how life originated elsewhere. Stephen Hawking believed in such fanciful 

theories too, without presenting much evidence, and these approaches run the risk 

of creating an intellectual polarization when pitted against traditional theories, which 

are widely believed in even to this day. From our perspective, many of these are 

Eurocentric white man’s ivory tower fantasies. There are many traditional theories 

too, on the origin of life, in different parts of the world, (including creationism and 

intelligent design) and most of these are thought to be unscientific. The fact that even 

the more ludicrous and less convincing among these have a wide following should 

point out to the failures of the sociology of science. For example, James Cowles 

Prichard believed that all “races” were derived from the white man, or from Adam 

and Eve. It was not until the time of Paul Broca, Rudolf Virchow, Ernest Haeckel and 

Karl Pearson were more scientific concepts formulated. Therefore, we believe that 

culture does shape scientific endeavour, and would the direction of theories be any 

different if multi-cultural teams worked towards the cause? This would alter the 

direction of scientific thought somewhat. Whose fault is this here? Science is a 

complex endeavour, and the causes for failure are institutionalized, multi-

dimensional, and pan-geographic. The twenty-first century must put in motion 

processes to set right all previous failures, and chart an entirely new course, as per 

our view. 44 45 

The origin of language in different parts of the world, both spoken and written, its 

relationship with biological evolution both among Homo Sapiens and other members 

of the genus homo, have been a hot topic of study among Anthropologists. Given that 

there is very little direct evidence, inferences are currently drawn from other kinds of 

evidence such as the fossil record, archaeological evidence, contemporary language 

 
44 Evolution: The remarkable history of a scientific theory, Edward J. Larson, The Modern 
Library, New York, 2004 
45 Darwin: The indelible stamp, Running Press, 2005 
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diversity, studies of languages in different parts of the world, comparisons between 

human language and systems of communication among other primates. The field is 

currently heavily Eurocentric, and a study of languages in different parts in the world 

can help formulate better theories, such as our theory of Epochal Polygenesis. This 

was formulated taking into account a totally different cultural perspective, and should 

fit diverse scenarios well. Many scientists put off a formal study on this topic because 

of the belief that reliable conclusions would be hard to make. Even though Charles 

Darwin’s theory of evolution did redefine the field, progress in the field has been 

erratic and slow. This field holds great potential for the Sociology of Science, like the 

study of the origin of life, because it is often widely discussed in daily life, and 

traditional theories are invoked. Examples of these are the Tower of Babel theory 

which states that the whole world initially had one language, and the Hindu theory 

that Goddess Saraswathi was the progenitor of language. Thus, ideas that have a 

major role to play in public consciousness, must be taken up first, and prioritization 

accomplished according. The role that pre-scientific beliefs are rooted in public 

consciousness must also be taken into consideration. Since, all these cannot be 

identified by different researchers on an ongoing basis, many must be pre-identified, 

as we will discuss in this paper. Other aspects such as the origin of grammar and 

complex grammar remain poorly understood, and we believe researchers will take 

these on priority, and understanding them from a practical and a multicultural 

perspective. Today, even areas of study such as cultural patterns of language 

acquisition and second language acquisition are Eurocentric in their orientation, and 

we believe this flaw will be remediated. Via media solutions work well; for example, 

Levy-Bruhl has argued that people in pre-scientific societies cannot think logically; this 

has been disputed by Wittgenstein, who takes a diametrically opposite view, and 

argues that no one has a monopoly over truth, and ideas always make sense in their 

cultural contexts.   

 

16. To communicate unresolved issues clearly  

Unresolved issues in various fields of science must also be communicated clearly to 

the masses as a part of the education system, and subject to the students’ maturity 

to understand them. The issue must also be classified as unresolved, and one blunder 

we would be making is to present the issue as a fait accompli: this is unfortunately 

sometimes done today, to the detriment of science. This will allow students to think 

for themselves, and will gradually attract more research scholars to the field leading 

to a higher quantum of scientific output. All theories in the field, along with their pros 

and cons and criticism must be presented to students. There are many unresolved 

issues in science, and a few of them are presented below. A few of them are 
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https://en.wikipedia.org/wiki/Language
https://en.wikipedia.org/wiki/Great_ape_language


 pg. 61 

controversial (even though some researchers do not subscribe to them as such) one 

such example is that of language families. As per our approach, proto-language 

groups (a somewhat ambiguous term) would be formed when defining features and 

characteristics are shared from one or more nodes, and often across nodes over time. 

This is also expected to be a gradual or a layered approach, and different features 

could be shared in different directions. On the other hand, some textbooks define 

language families rigidly, even though some language families such as Altaic are open 

to question. Another controversial theory is that of linguistic universals. This theory 

derives from Noam Chomsky’s theory of universal grammar, and was developed by 

Joseph Greenburg among others. Other linguists such as Nicholas Evans and Stephen 

c. Levinson have however criticized this theory, and have argued that the ideas of 

linguistic universal is by no means tenable. Another issue of unabiding interest is that 

of the location of the PIE homeland. The Kurgan hypothesis or the Steppe theory is 

the most widely accepted theory of the location of the Proto-Indo-European 

homeland from where Indo-European languages spread out throughout 

Europe and parts of Asia. This theory was first proposed by Otto Schrader and Gordon 

Childe, and later extended by Marija Gimbutas. On the other hand, Colin Renfrew and 

others subscribe to the Anatolian hypothesis, and the arguments in favour of it are 

somewhat untenable. This has seen some spats, and seem to put careerism above 

scientific communication, and the social dimensions of science. Such issues plague 

almost every field of science, and how long will it be before heat is replaced by light?  

Many issues such as vanity and self-interest come into play here. One way of 

addressing this issue however, could be to ensure that scientific activity is inter-

disciplinary and multi-cultural from the very start. The globalisation of science cannot 

however, be an irresponsible activity; Eurocentrism cannot be replaced by 

Indocentrism or Afrocentrism. Indian science endeavour, particularly in the social 

sciences is decidedly and markedly inferior to Western enterprise partly due to its 

association with Hindutva among other ideologies. Likewise,   African science is said 

to be esoteric, personal, and devoid of scientific objectivity and rigorous theorization. 

Unless scientific activity in these regions can attain a modicum of quality, we will 

prefer, in the interests of science, that control be retained in the West, until the 

quality of science elsewhere picks up to a standard comparable to the West. 46 

17. To eliminate social barriers for the rapid percolation of scientific temper  

Most Economists have emphasized the need for equitable development, and 

different kinds of metrics have also been developed by Economists to measure 

inequality. Human Development Indices are often used to measure various aspects 

 
46 Sapiens: A brief history of humankind, Yuval Noah Harari, Harvill Secker, 2014 
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of an economy such as Education, Health, Gender Empowerment, GDP, per capita 

GDP, and measures such as GINI co-efficients (The idea of Gini co-efficients was 

derived from work done by Italian statistician Corrado Gini in 1912. This metric 

comprises values between 0 and 1 with higher numbers representing higher 

inequality) are often used. Other Sociologists such as Max Weber, Daniel Learner, 

Everett Hagen and Neil Smelser, have also called for a change in attitudes: they have 

called for  the abandonment of traditional attitudes such as fatalism and conservatism 

and embracement of modernity, acceptance of rapid change, and acceptance of 

universal human values as an outcome of better education. Grassroots development 

processes also identify the degree to which developmental models are inclusive and 

bottom-up or non-inclusive; bottom up development models lead to better education 

and the acceptance of scientific values such as scepticism and investigative ability.  

Economic inequality is often a function of social and cultural distances, and 

inequalities of attainment arising from social and cultural causes. However, this needs 

to be investigated, and suitable metrics and measurements developed. Therefore, the 

cultural and social distances between sociocultural and socioeconomic groups can be 

measured through suitably instituted quantification techniques. These can then be 

corelated with inequalities among socio-cultural groups and socio-economic groups 

for a root cause analysis. Work done in this regard is preliminary and patchy, and is 

yet to be birthed in mainstream intellectual consciousness. What if annual economic 

surveys carried out in different parts of the world, are replaced by socio-economic 

surveys? We still have a long way to go. 

The Indian Caste system is a form of stratification with probably developed as a social 

phenomenon due to differences in ethnicity and culture among ancient Indian 

groups, but later acquired religious sanction. It encompasses hereditary patterns, 

social interaction norms, marriage rules, occupational patterns and well as 

differences in rituals. However, the caste system in India is now weakening due to 

education and government policy. Many sociologists and reformers have fought 

valiantly against the caste system. Some of these have included Brahmins themselves. 

It is not therefore as if social reformers and reformist movements did not exist. These 

need to be studied better in relation to social and economic theory, and integrated 

better with them. Among Indian social activists, a few names spring readily to mind. 

Jyotirao Govindrao Phule was an Indian social activist, thinker, anti-caste social 

reformer and writer whose work covered eradication of untouchability and the caste 

system. He is also known for his efforts in educating women and lower caste people.  

Babasaheb Ambedkar  was an Indian social reformer, who campaigned against 

social discrimination towards the untouchables. He was an accomplished intellectual, 
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and is regarded as of the greatest Indians to have ever lived. Others like Mahatma 

Gandhi too fought against the untouchables very early.  

Racism refers to institutionalized prejudice, discrimination, or antagonism against 

individuals or communities on the basis of their membership of a particular racial or 

ethnic group, even though the idea of race is falling out of favour among biologists. It 

also implies that members of an ethnic group are superior to members of another 

group, either culturally or intellectually. This may also often express itself in the form 

of ethnocentrism or ethnophobia. While discrimination has been known for a long 

time in many parts of the world, modern racism dates back to the age of European 

imperialism. Racism has bred institutionalized government policy, a more notable 

example of this being Apartheid in South Africa, and racism in the USA both of which 

are now largely defunct. Mild forms of racism have included the separate but equal 

concept. These were fought by many people such as Nelson Mandela in South Africa 

who dedicated its entire life to its cause and by Martin Luther King in the USA. Racism 

is now being legislated against through affirmative action in many parts of the world. 

We will wait to see how such the emergence of such movements (ether driven 

through change agents or arising as mass movements), or the absence of such 

movements is better integrated into social science theory and ratified against society 

or culture. The impact of such movements on intellectualism must also be assessed.  

 

18. A Sociologists duty towards Identity dilution  

 

Identity dilution and neutralization is very important to our approach, and much 

remediation activity must be directed towards neutralizing and diluting different 

aspects of personal and group identity in different contexts to the extent it is possible. 

Thus, a constant search must be carried out for identity diluters, and those while work 

either universally or for a specific group. These must eventually be ingrained into 

sociological theory. However, there are limits to identity dilution and neutralization 

due to cultural and biological barriers. Identity dilution or neutralization will also 

promote better human values, provide a greater harmony both within and across 

cultures. On the other hand, what we find today is an excessive preoccupation with 

identity and identify politics; and this is particularly true of countries such as India and 

this is definitely not healthy. It can be gauged from Hindutva or Dravidian Indological 

enterprise for example, and its interference with the accomplishment of a higher 

state of scientific understanding. A review of Hindutva posts on social media will also 

reveal what is wrong with Indian society today, and clearly demonstrates that the 

best brains are being put to the wrong uses. The fact that unhealthy trends are on the 

rise is also not comforting, and root cause analyses must be carried out to study the 
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emergence of such ideologies in recent times. Such endeavours must lead to identity 

dilution and modulation which must lead to a rechannelization of efforts, and must 

boost intellectual productivity greatly. It will also lead to the formation of a more 

global outlook and the emergence of a global identity eventually. This is not only 

highly desirable, but very important in the age of globalization.  

 
19. To castigate ivory tower approaches and abstract concepts 

An ivory tower refers to a place where people are happily cut off from the rest of the 

world and follow their own cherished pursuits and ideals, regardless of their practical 

utility or value. Such pursuits are usually intellectual pursuits, and may or may not 

encompass academic pursuits. However, the term ivory tower is widely used in an 

academic sense. It is also sometimes used to refer to academicians and their state of 

disconnectedness from the rest of the world, as they may not even take feedback 

from the outside world or from other intellectuals. These are often associated with 

intellectual elitism, and entire universities may be associated with such practices. 

There is very little action taken to promote socially responsible action through policy 

in universities who prioritize academic freedom more, and such scholars and 

institutions may receive a disproportionately large amount of funding from 

government and private agencies by virtue of their clout. On the other hand, 

academicians who work towards genuine causes may be sidelined. The output 

produced by such universities in also often abstract in nature, not presenting any 

sound value proposition to the public. It is often characterized by careerism and 

academic mud-slinging. Real world endeavour may however be ranked between the 

two extremes, as there are many shades between black and white. For example, 

German Indology was developed by Max Muller with good intentions, despite never 

having set foot on Indian soil. Fostering a greater sense of connectedness can help 

channelize intellectual creativity, and promote better quality science.  

The globalization and the prevention of intellectual elitism, and ivory tower 

scholarship would be at the core of our approach, as we understand the limits to 

idealistic intellectualism. Macro-level reform, and the formulation of concepts in the 

sociology of science that can be applied across geographies must be given top priority, 

as these will bring about cascading changes across levels. However, culture specific 

action plans must also be given importance, as practices in more influential regions 

are often mindlessly replicated elsewhere. The sociologist of science has an important 

duty to play in educating scientists and scholars in different parts of the world, and 

across disciplines about their social duties and the social consequences of their 

actions. They must also be made aware of the realities in different parts of the world, 

so as to bring about a change in their mindset and actions accordingly.  This will also 
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improve public trust in science in different parts in the world; currently, the situation 

is less than ideal because people with average intellectual abilities are able to see 

through the limitations of many Eurocentric paradigms. Thus, many fields of study 

may implode or become marginalized in this era of globalization. This is what we 

would like to call an “outside in collapse” where forces pre-empting it emanate from 

outside.  

20. To promote science as a multicultural enterprise  

Science, particularly the social sciences must be a global and a multicultural 

enterprise given that it always involves a human element. This will lead to better 

theorization for example, and ensure that science works for the greater common 

good. This is always true of the social sciences, though it would hold valid even other 

areas of study such as global warming. We have spoken all along about the 

‘Globalization of science’, as we feel this alone holds the key to better long-term 

human progress. One way of achieving this is through the constitution of global cross-

cultural wherever necessary to solve global problems.  In one approach, there can be 

local teams, as well as centralized liaison or administrative teams set up to solve 

issues arising from cross-cultural misunderstandings. For example, the Indo-European 

question has baffled many scientists over the past two centuries or so. Progress has 

so far been very slow given that no one researcher can possibly have a thorough 

understanding on the history and languages of countries such as Lithuania, Greece, 

Kazakhstan and India, as well as the interrelationships between these cultures and 

neighboring cultures. Eurocentric researchers have attempted to replicate 

experiences gained in studies of Europe in other parts of the world. They may also 

not have been able to comprehend the cultural diversity present in India and other 

places; thus, their theories were grossly oversimplified.  One way to solve this is to 

institute several specialized teams each focusing on an area of study within a country 

or region. This approach is also likely to neutralize ideology and region-centric 

approaches. Of course, such initiatives are expensive and cumbersome, and a 

prioritization may be accomplished on the basis of what benefits such endeavors have 

in store for society as a whole. Solving the IE puzzle would throw light on the origin of 

many languages, and many aspects of different cultures, for example.  

Many other such approaches have been presents from time to time. For example, 

multi sited ethnography proposed by George Marcus and others, is now becoming an 

established research method among anthropologists and sociologists. It combines 

multi-sited work (in different cultural contexts) along with in-depth analysis, and 

studies from a different vantage point much like feminist studies attempted to do. 

However, this still has a Eurocentric bias given that most researchers are based in the 
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West. We had proposed the ‘Structured and Annotated Participant-driven Appraisal’ 

technique to promote a more practical approach towards multiculturalism, (with an 

active hunt for cultures and areas of study, capturing of a wide range of responses 

within and across cultures, and a non-obliteration of responses) and an extreme 

variant of this would be extreme cross-cultural ethnography, where each culture 

(beginning with major cultures at least) would be expected to analyze and comment 

on every aspect of every other (major) culture. This can be accomplished eventually, 

though it may remain a pipe dream for some time to come.  

21. To use sociological analysis  

Sociology is the formal study of human behavior across societies, and may either be 

theoretical or practical in approach or orientation. Sociology therefore 

studies different aspects such as society, social behaviour, patterns of social 

relationships, social interaction, and culture at a multi-dimensional 

level through empirical investigation and critical analysis and seeks to develop a body 

of knowledge and a set of laws governing social order and social change. Analysis can 

range from micro-level analyses of society (i.e., of individual interaction and agency) 

to macro-level analyses (i.e., of systems and the social structure), and meso-level 

analysis as well (study of macro factors in relation to micro factors through a better 

synthesis between the part and the whole, akin to a hermeneutic circle (Geertz 

1974)), and fields of sociology include macrosociology and microsociology. In 

sociology, the units of analysis most commonly employed are individuals, groups, 

organizations and institutions, besides societies, cultures and nations. Social 

analysis is the practice of examining a social problem, issue or trend, systematically, 

and through pre-defined approaches with a view to prompting changes in the status 

quo. Social analysis brings about change through qualitative or quantitative research 

and inter-disciplinary approaches. 

Many tools are techniques are employed as a part of sociological analysis, and we 

review some below; one of these is the ‘part to whole analysis’ which relates the part 

to the whole and the whole to the part and seeks to imagine the whole from the study 

of the part. It also acknowledges synergies, where the total is therefore, much larger 

than the sum of its parts. According to the labelling theory, another related and 

important theory in sociology,  the self-identity and the behavior of individuals is 

determined or influenced by the terms used to describe or classify them by other 

individuals or groups either through positive image building or stigmatization. This is 

a part of social constructionism, or mutually defined cultural constructions, which 

may vary in strength, and was based on work done by Emile Durkheim, George 

Herbert Mead, Howard Saul Becker and others. These define how identities are 
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created, perpetuated, and become a part of tradition. Closely related concepts are 

the concepts of self-fulfilling prophecy (how social and cultural expectations from a 

person actually lead him to confirm to them) and stereotyping or over-generalized 

beliefs. Stigmatization, including acceptance of homosexuals, for example, would also 

vary from society to society. Another related theory is the structural strain theory 

which was developed by the American sociologist Robert K. Merton who, proposed 

to study deviant behaviour (including primary deviance and secondary deviance) and 

delinquency in relation to the societies and their norms that produced them, 

including law, media, police and legal frameworks. It also studied cultural goals and 

norms, and institutionalized means of behaviour which are forms of social control 

systems. Deviance is defined by Louise Weston as aberrant behaviour, and behaviour 

not confirming to norms. (Roucek 1960) (Schaefer 1970) Criminologists such as 

Howard Becker, Kai Erickson, and John Kitsuse, also developed the social 

reaction theory based on ideas developed by sociologists Frank Tannenbaum and 

Edwin Lemert. This encompasses several layers of analysis including macro analysis, 

microanalysis and mesoanalysis.  

Phenomenology is another popular method in sociology, and is 

the philosophical study of the structures of experience and consciousness, and how 

the individual sees and reacts to the world. It was promoted by Edmund Husserl and 

was later expanded upon by other sociologists in Germany. France, and the United 

States. Different phenomenologists approached the subject differently, and from our 

perspective, the study must emphasize variations across cultures more, and how 

these affect social and economic outcomes. However, such approaches often exist, 

an example being Interpretative phenomenological analysis (IPA) which is an 

approach to qualitative research with an idiographic focus, and aims to offer insights 

into how a person, in a given context, perceives a phenomenon. 

Slice and dice analysis which is also similar to dimensional analysis, can be widely used 

in sociology. It provides a complex and multi-dimensional way of analyzing data, and 

has enormous potential in the social sciences. Even though its use is currently 

restricted in the social sciences, and is not as popular as some other social science 

research methods, some pioneers are putting it to use in fields such as Economics and 

sociology. In this kind of analysis various parameters are defined and then defined on 

the basis of various attributes such as ethnicity, gender, age, geographical location, 

caste, socioeconomic group, sociocultural group, occupational groups, educational 

attainment etc. Examples of parameters could be income level, savings etc. A root 

cause  analysis is then performed to analyse differences, and the causes ascertained. 

While performing such an analysis, the social context must not be lost sight of, and 

the study should not be reduced to a mere analysis of figures. Thus, the performance 
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against mean figures for the pan-culture must be assessed, and the causes for 

discrepancies ascertained. In addition to these, emic perspectives are often used to 

garner insider’s views, in addition to externally imposed ones, but these still involve 

some amount of subjectivity because ethnographers still possess a western-centric 

mindset, including their followers elsewhere. Surveys participant observation and 

questionnaires are also used, in addition to Thematic apperception tests.   

.22. To use Historiography as a tool for social remediation 

The term historiography refers to a body of work on various topics or history and 

historical method. It also refers to the art and the science of writing history, along 

with attendant tools and approaches . Historiography is defined as “The history of 

history”. Furay and Salevouris (1988) define historiography as "the study of the way 

history has been and is written — the history of historical writing... When you study 

'historiography' you do not study the events of the past directly, but the changing 

interpretations of those events in the works of individual historians." Historiography 

is usually defined and studied by a historical topic or region, examples being the 

“Historiography of the French Revolution,” or the “Historiography of Ancient India". 

The direction of research in historiography has changed with the passage of time, 

starting from a mere narrative of events to analytic approaches such as Marxist 

historiography and post-modern schools of historiography. In recent decades, there 

has been an acknowledgement that existing approaches are outdated, new 

approaches are being developed all the time.  

Historical consciousness is the understanding of how historical experience shapes 

perception, and sentience and awareness of existence, and how past, present and 

future are connected to shape world views and the cultural experience. According to 

John Tosh, historical awareness is a sense of history that avoids some of the 

interpretive distortions to historical events, like nationalism, superstation dogma, 

myth-making and others that distort scientific views. In order to attain a semblance 

of historical awareness and consciousness through historiographical methods, it may 

be necessary to follow inter-disciplinary approaches so that a unity of direction is 

achieved across endeavours.  At the same time, localized approaches need to be 

followed while achieving a higher unity of understanding.  

We had also proposed the twenty-first century school of Indology earlier 

encompassing a trilogy of papers. This was intended to subsume all existing 

approaches including Marxist historiography, propose wholly integrated and inter-

disciplinary approaches, achieve a seamless integration across geographies, enforce 

the role of historians in bringing about social change, eliminate pseudo-history, 

propose a layered approach for different audiences, accommodate flexible 



 pg. 69 

approaches without compromising rigour, encompass  standard and scholar driven 

objectives, accomplish a better integration with pre-history and proto-history etc.  it 

also encompasses a core set of principles such as objectivity, stakeholder focus, 

emphasis on research, cross-cultural analysis, practicialism, transparency and 

openness, better collaboration, relabilism etc.  Thus, historical consciousness can be 

achieved only if local issues impacting such a consciousness are taken into 

consciousness, and prioritized to quote the words of Hans-Georg Gadamer. 

In India we find a preponderance of mythical views of history which seem to have 

currency even among more educated people. The Marxist approach so far has been 

to ignore a multi-disciplinary approach and generation of awareness among the 

public, or to underestimate the importance of such issues in historiography. Other 

Marxist historians like the late DN Jha have indulged in dogmatic and unconvincing 

counter-ideologies lacking cultural sensitivity; these have alienated people more. 

Marxist historians like K M Shrimali have consistently underplayed the role of cultural 

historiography, and have played scant attention to the causes we champion such as 

the history of tradition and religion. Solutions to this must therefore include multi-

disciplinary issues and solving contentious issues such as the vexatious Aryan problem 

that has so far baffled many. This is an issue which has been studied since colonial 

times, and has been associated with many ideologies, though very little progress has 

been made. People in India also have scant knowledge about pre-history and 

protohistory, and the study of pre-historical and proto-historical periods and not 

properly integrated with historical method. Needless to say, mythified views of 

history propagate. Marxist historians have cried out hoarse about this, but have they 

done any root cause analysis? Likewise, knowledge about the origin of science and 

technology is non-existent even among graduates and post-graduates; many believe 

the IVC to be stone age civilization, while as a matter of fact, it was a chalcolithic one. 

Iron is thought to be of recent origin, whereas it is 3500 years old; few are aware of 

the technicalities of the origin of writing, and this includes people educated in the 

best of institutions, and those who have studied history a decade or longer.  47 48 49  

22. To teach scientific views on religion 

 
47 An introduction to Historiography, Bikesh Bhattacharya, Dominant Publishers and 
distributors, New Delhi, 2011  
48 Historiography by Objectives: A new approach for the study of history within the 
framework of the proposed Twenty-First Century School of Historiography Sujay Rao 
Mandavilli ELK Asia Pacific Journal of Social Sciences Vol 1, Issue 2 (2015 
49 Introducing Anthropological Historiography as an integral component of Twenty-first 
Century Historiography: The role played by Anthropological Historiography in the attainment 
of long-term Anthropological goals and objectives International Journal of Innovative Science 
and Research Technology, February 2018, Volume 3, Issue 2 Sujay Rao Mandavilli 
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Teaching scientific views on religion is extremely important given that pre-scientific 

and religiously-derived views on religion have wide currency even today. This is due 

to the fact that religious views shape public consciousness, for better or for worse. In 

India, these include mythical views, and beliefs that religion was fossilized for 

millennia. Among these the origins of religion must be taught scientifically to 

students, and these must be devoid of culture-specific views. Thus, we know from a 

scientific standpoint, that the earlier religious ideas were birthed in Middle and Lowe 

Palaeolithic periods several tens of thousands of years ago, and these include 

practices among the Neanderthals and others, elaborate ritual burials, and the 

worship of Venus figurines, among others.  

 

There are many scientific theories to explain the origin of religion, though some of 

these are associated with intellectual nerdism, and as such it may be necessary to 

carry out a reconciliation of divergent viewpoints. The emergence of religious 

behaviour in the Neolithic period has been discussed in terms of evolutionary 

psychology, the origin of language and mythology, cross-cultural comparison of the 

anthropology of religion as well as evidence for spirituality or cult behaviour in the 

Neolithic age. The human brain then became large enough to formulate religious and 

philosophical ideas along with complex thoughts. During human evolution, the 

hominid brain tripled in size and members of the Genus Homo and the Genus 

Australopithecus possessed much larger brains than their predecessors. According to 

Stephen Jay Gould, religion may have arisen from evolutionary changes which 

favoured larger brains to cement group coherence and promote social bonding 

among tribes. To Charles Darwin, the origin of religious beliefs was no mystery. In 

“The Descent of Man,” Charles Darwin wrote. “As soon as the important faculties of 

the imagination, wonder, and curiosity, together with some power of reasoning, had 

become partially developed, man would naturally crave to understand what was 

passing around him, and would have vaguely speculated on his own existence,” Lewis 

Wolpert believes that the design, creation and use of tools played a major role in the 

origin of religion. The development of language and the FOXP2 gene played a major 

role in spurring religious thought. More recently, a new field of study within 

Anthropology called Neurotheology has emerge that seeks links between the 

evolution of the human brain, cognitive processes, and the development of religion. 

Some researchers have even sought to explore whether the human brain is hardwired 

for religion and complex philosophy. The supposed conflict between, or absence of 

conflict between science and religion is also debated hotly to this day. 

According to Phillip Liebemant, “human religious thought and moral sense clearly rest 

on a cognitive linguistic base.” Another related concept is morality. According to Frans 
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de Waol and Barbara King, human morality grew out of primate pre-morals. This, in 

turn, arose due to the need for group living and social bonding. Religion may have 

evolved due to natural selection and selective advantage or religion is an evolutionary 

by-product of other mental adaptations. Stephen Jay Gould believed that religion had 

evolved as a by-product of other evolutionary mechanisms. These include the ability 

to infer the processes of organisms that might do harm, the ability to come up with 

causal narratives for natural events (etiology), and the ability to recognize that other 

people have minds of their own with their own beliefs, desires and intentions. These 

three adaptations allow humans to imagine purposeful agents behind observation- 

origin of life, thunder, lightening etc. According to some scholars, humans are 

predisposed to believing in God. - This is due to the UMAT2 gene. Some also believe 

this is due to the limbic system and the neocortex.  

According to another theory, the behaviour of people who participate in a religion 

improves their emotional condition. According to FH Previc, religion was a result of 

dopaminergic function in the human brain. This allowed humans to understand 

abstractions and understand distant space and time. Religion also arose due to 

symbolisms. Symbolic behaviour can be found in the middle stone age and there was 

a use of pigments such as red ochre. Organized religion began around the time of the 

Neolithic Revolution some 11000 years ago. The transition to early states led to 

organized forms of religion that may have revolved around chiefs and clans. Most of 

these states had some form of religious leaders, in addition to some form of 

polytheism.  

The functional approach states that religion performs specific roles in society. The 

functional approach encompasses theories by Karl Marx (role of religions in Capitalist 

and Pre-capitalist societies), Sigmund Freud (Psychological origin of religious beliefs), 

Emile Durkheim (Social function of religion) and the theories by Bronislaw 

Malinowski, Max Weber, Rodney Stark, and William Sims Bainbridge.  

According to Karl Marx, the dynamics of society were determined by the relations of 

production, that is, the relations that its members needed to enter into to produce 

the means of survival. Religion was merely a digression, and diverted people’s 

attention from economic issues. It was the very reason development was retarded in 

societies. It was the sigh of the oppressed, the spirit of a spiritless situation, and the 

cry of a hapless creature. According to Marx, man projects his own qualities into the 

supernatural, and calls the sum of these qualities as God. Thus, God is essentially 

man-made (Man made God, and not the other way around). Sigmund Freud saw 

religion as an illusion, a belief that people wanted to be true. He, like Karl Marx, 

believed that religion was a neurotic response to religion. Marx’s position varied 
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significantly from that of Max Weber. Max Weber argued that religion could be an 

agent of social change, and the Protestant belief was one of the aspects that 

contributed to the rise of capitalism.  

Emile Durkheim saw the concept of the sacred as the defining characteristic of 

religion, not faith in the supernatural. He saw religion as the reflection of 

characteristics of society. He believed that religion arose from totemism which was 

the simplest form of religion. Bronislaw Malinowski argued that religion originated 

from coping with death. Max Weber thought that truth claims of religious movements 

were irrelevant, and such movements rested on myths. According to him, religion 

served the needs of different societies, and was rational and consistent for the norms 

of each society. He also believed that religion had a strong social component.  The 

rational choice theory was applied was applied by Rodney Stark and others. According 

to them, religions were systems of compensations and human were seen as rational 

actors, making choices, calculating costs and beliefs.  

Reductionism is any of several related philosophical ideas regarding the association 

between phenomena which can be described in terms of the simpler or more 

fundamental phenomena. Reduction can be applied to any phenomena including 

objects, explanations, and theories. A few examples of reductionistic explanations for 

the presence of religion are that religion can be reduced to humanity’s concepts of 

right and wrong, and that religion is a way to explain the existence of a physical world.  

Another class of theories are Psychological theories. Religion is not a major area of 

interest in psychology. Many textbooks in psychology do not devote much attention 

to religious issues. However, William James, Carl Jung, Gordon Allport, Abraham 

Maslow and Alfred Adler proposed important psychological theories on religion.  

William James’ work provided an early impetus for the psychology of religion. He 

distinguished between institutional religion and personal religion. According to Alfred 

Adler, humans try to compensate for their inferiority through religion. God is 

considered to be perfect, and belief in God is a vehicle to achieve perfection. Carl 

Jung, though initially a follower of Sigmund Freud, later left the school. He proposed 

an interplay between conscious and subconscious forces, and personal and collective 

consciousness. He also studied the impact of religion on personal life. Gordon Allport 

illustrated how people use religion in different ways. He made a distinction between 

positive and negative impact of religion, and the impact of religion on its followers. 

Maslow believed religions provided people with a transcendental understanding of 

the world. He developed a hierarchy of needs ranging from lower level psychological 

needs to self-actualization. Erik H. Erikson, on the other hand, believed that religion 

could actually promote creativity and enable a holistic development of the self. 
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According to Erich Fromm, religion was a positive force, and promoted love, reason 

and faith. Some researchers have also proposed that the human brain contains a God 

module that stimulates faith in God, and belief is implemented through religious 

memes and meme-plexes, although this idea is dismissed by most scientists.  

Likewise, the idea that religions did not arise in a vacuum must be taught to students, 

along with the idea that most formal religions were influenced by earlier religions and 

other major religions.  Information about Pre-Islam Arabia for example, is currently 

limited and has been pieced together from archaeological evidence, Arab oral 

traditions, and non-Arab written traditions which were later incorporated by Islamic 

historians. Examples of Pre-Islamic civilizations were the Thamud civilization, which 

lasted from 3000 BC to 300 AD, and the Dilmun civilization, which likewise began in 

3000 BC, and lasted till 600 AD. Other kingdoms such as the Sabaeans, and external  

colonialists such as Iranian Parthian and Sassanian colonists also influenced Pre-

Islamic religion. These did affect Islam somewhat, and the term Allah meaning ‘the 

God’ in Arabic, was already in use before the birth of Islam according to most 

accounts. Many local polytheistic religions were followed at that time as known from 

figurines, in addition to other major foreign religions. Prominent local Gods before 

Islam, were Hubal and the goddesses al-Lat, al-Uzza, and Manat, and were housed in 

the Kaaba which is now associated with Islam. Therefore, the fact that there was 

some continuity between Pre-Islamic traditions and Islam is quite obvious. Likewise, 

Indus Valley figurines were quite different from modern Hindu Gods, though the 

latter are undoubtedly derived from them.  

Likewise, similarities between religions can be reinforced to counter the dangers 

arising from religious dogma. The Abrahamic religions refer to three 

sister monotheistic religions namely Judaism, Christianity, and Islam, and all these 

three are closely inter-related to one another, in spite of the fact that Islam and 

Judaism are sometimes seen as being hostile to one another. These three religions 

for example claim the prophet Abraham is their common forefather.  

The Abrahamic religions are monotheistic, worshipping only one God, though this 

idea is mostly strongly reinforced in Islam. There also exists among their followers an 

understanding that all of them worship the same one God, and many of their legends 

and myths are inter-related. All three religions also subscribe to the prophetic 

tradition albeit with varying lists, and believe in a divine revelation. In addition, these 

faiths are directly or indirectly based on Semitic traditions. They also talk about good 

and evil and an obedience or disobedience to God. They also follow similar dietary 

laws, and rule regarding circumcision. Such similarities must be brought out to 
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maximum effect in textbooks, which must be geared towards providing a bulwark 

against popular religious myths.  

Likewise, all traditions subscribing to creationism which are clearly anti-science, must 

be castigated in textbooks, and their origin, and fundamental flaws must be clearly 

explained. For example, many devout Christians believe the earth was created on 23 

October 4004 BC based on work by Archibishop James Ussher tracing this date from 

Biblical events (John Lightfoot of Cambridge University added the time of 9 AM), while 

Hindus subscribe to a mélange of theories under the umbrella of Hindu creationism. 

While the belief in the former has largely diminished, Hindu creation myths still have 

a large following among religious Hindus, even though enlightened Hindus may be 

more scientifically minded. Likewise, many Hindu scholars still present conjectural 

dates for several events basing them on concepts such as archeoastronomy, and 

these are eagerly lapped up by the laity.  

Hinduism comprises many viewpoints about the origin of life, and evolution. There 

are many views on creation in Hinduism, due to its diversity, and these are derived 

from different sources like the Vedas, the Brahmanas, and the Puranas. According to 

the archaic Rigveda, the Hiranyagarbha or golden womb is the source of the creation 

of the Universe, and this is similar to the egg story found in the creation myths of 

elsewhere in the world. Some Hindu creation myths, have also been traced to other 

Indo-European sources as well. On the other hand, texts such as the Nasadiya Sukta, 

hold that Gods were created much after the creation of the Universe, and this 

represents an agnostic view. In the Puranic texts, the creator god Brahma is described 

as having created the Universe; He is also known as Svayambhu, and Vasiga, and the 

four Vedas are believed to have emanated from his mouth. Many Hindu texts also 

mention the cycle of creation and destruction. The Shatapatha Brahmana states that 

the current human generation descends from Manu, as the sole survivor of great 

deluge  This legend is similar to the other flood legends, such as the story of 

the Noah's Ark mentioned in the Bible and the Quran. Other Hindu creationists 

believe in devolution in accordance to one’s Karma where higher species can devolve 

into lower. Others believe in an ancient universe with humans having existed for 

billions of years. Some creation myths such as the Dashavathara and those involving 

Prajapathi are also found. Thus, different approaches such as groundsup or practical 

needs approach (practical needs of society as starting point), counterbalance 

approach (science is used as a countervailing force to negate the negative effects 

associated with religious derived constructs and dogma), complementary approach 

(This approach seeks to complement popular tradition wherever learnings and 

takeaways from such tradition are inadequate or insufficient) and supplementary 

approaches (In this approach, Religious inspired approaches (or other approaches 
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inimical to science) are stopped completely and replaced by scientific approaches) ) 

can be adopted for presentation of concepts and ideas to students as discussed in our 

paper on Anthropological Historiography.  

Religion has seldom been studied with absolute detachment in mainstream 

academia, and there have been biases towards and against different religions in 

different parts of the world. These have often been influenced by beliefs in 

mainstream cultural milieus, but are extremely hard to hold in today’s world, as 

people can see through therm.  Anti-Hindu sentiment, also known as Hinduphobia, is 

a negative perception, of Hindus and Hinduism. Hinduphobia has been highlighted in 

Hindutva circles in the recent past particularly with Hindutva proponents such as 

David Frawley, and Koenraad Elst, many of whom trace it to the policy 

of Macaulayism in India which led to the introduction of English language education, 

and replaced traditional Indian education system as well. It is also traceable to the 

writings of Indian Marxist historians who equate Hinduism with the caste system and 

see Buddhism and Islam as being closer to their cherished ideals. This may have led 

to a reactionary Hinduphilia which can be seen in the writings of Koenraad Elst, David 

Frawley, Stephen Knapp, and these are often associated with the rise of the Hindutva 

movement in the 1990’s.  

Similarly, extreme Islamophobia can be found in several western circles, and this has 

increased manifold since the early part of the Twenty-first century. According to 

the Oxford English Dictionary, the word Islamophobia means "An intense dislike or 

fear of Islam, esp. as a political force; and a hostility or prejudice towards Muslims". 

Attitudes towards Islam have always been mixed in the West, with more and more 

scholars nowadays seeing it in negative light and as a threat to world peace. However, 

this has not always been the case, and there have been many admirers of Mohammed 

in the West, including the likes of Edward Gibbon, Simon Ocklay, Reverend Bosworth 

Smith, James A. Michener and others. On the other hand, critics of Islam have 

included Robert Spencer, Brigitte Gabriel, Pat Robertson, Christopher Hitchens, Sam 

Harris, and Richard Dawkins besides apostates such as Nonie Darwish, Ali Sina, Wafa 

Sultan, Ayaan Hirsi Ali and Taslima Nasrin. This may also be because a thorough and 

an objective research on the origin of Islam is lacking, and because most scholars 

examine it on the basis of its impact on their respective regions. An example of this is 

a paranoid fear of large scale Muslim immigration or takeover, and a fear of cultural 

marginalization especially of Christian and Hindu values.  In the years to come, such 

views must be replaced by more responsible views based on a global outlook. 

However, all religions are not equal, and criticism must still be based on a 

hermeneutical and a historical analysis, as well as a phenomenological study of 
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various religious worldviews. This analysis must form the basis of a cultural 

remediation effort which must also then be integrated into pedagogical technique.  

Hinduism for example, presents a worldview completely alien to Christianity and 

leads to worldviews different from Western thinking which were derived partly from 

Christian values. It is difficult for any Westerner to understand Hindu worldview  

without any meaningful sociological training, and a prolonged exposure to different 

aspects of Hindu culture and its subcultures. Upper caste Hindu worldviews are also 

different from lower caste ones (the latter represent resistance identities) and it is for 

this reason that Christian missionaries have been successful among Dalits, and have 

successfully converted them. Brahminical Hindus have been antagonistic towards 

Christian missionaries for this very reason, and because their viewpoints are hard to 

reconcile.  Islamic worldviews on the other hand, are derived from the Qu’ran where 

profession of faith (shahada), prayer (salat), alms (zakat), fasting (sawm) and 

pilgrimage (hajj) are given importance. Religious worldviews also emphasize certain 

core ideals (often in an exaggerated fashion) but may pay scant attention to other 

important ones. It is for this reason that religion shapes worldviews and behaviour, 

and these can be remediated only through the remediation of carefully thought 

through techniques. Needless to say, we may have moved one step towards our goal 

with the emergence of globalization, and half the battle may already have been won. 
50 51 52 53 

23. The origin of the Universe and of life 

The origin of the Universe has baffled many thinkers over the ages. In the pre-

scientific age, several myths ruled the roost in different parts of the world.  

Christian creationism has its roots in the Old testament, and the book of Genesis. For 

example, the Genesis creation narrative (Genesis 1–2) describes how God created 

the universe in six days and placed Adam and Eve in the Garden of Eden. The Genesis 

flood narrative (Genesis 6–9) describes how God destroyed the world and all life 

through a great flood, saving samples of each form of life in a ship known as 

the Noah's ark. In recent decades, there have been attempts to recast Biblical 

evolutionism as a science; theories include old earth creationism, creation science, 

progressive creationism and intelligent design. These have attempted to impart the 

 
50 Creation: The origin of life Adam Rutherford Viking, 2013 
51 The vital question: Why is life the way it is, Nick Lane, 2015 
52 The Tao of Physics, Fritjof Capra, Flamingo, 1976 
53 Religion and Science: Historical and contemporary issues, Ian G. Barbour, Harper Collins, 
1943 
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Bible with more legitimacy. Old biblical theories have still some currency; these form 

a part of young earth creationism.   

Christian creationism is by no means the only school of creationist thought, and there 

have been several etiological explanations for the creation of the Universe in different 

parts of the world. According to an ancient Chinese myth, Phan Ku, a giant creator 

emerged from an egg, and shaped the world with a chisel, along with all the heavenly 

bodies, dying soon after completing his work. The Taoist view on creation states that 

Tao was the principal force behind creation, giving rise to yin, yang and everything 

else. According to the myth of Pangu,  God resided in a cosmic egg, and the egg broke 

into two halves forming the sky and the earth. According to the Korean Cheonjiwang 

Bonpuri creation myth adhered to by mudangs or shamans, the Earth and sky were 

born as an empty void. Then, a gap formed in the void, and the lighter elements 

moved up to form the sky and the heavier elements came down to form the Earth. 

According to the Icelandic epic myth Prose Edda, creation began with a contrast in 

the realms of Muspell and Niflheim, until the heat of Muspell melted the snow and 

ice of Niflheim, creating life in the form of Imir the giant. According to a legend 

believed in by the Krachi people of Togo, a giant, the vast blue God Wulbari, lay just 

above the earth, and a woman poked him till he awoke. Gradually, Wulbari moved 

higher and higher till he was out of reach of humans. According to a legend believed 

in by the Yoruba people of West Africa, Olorun owned the sky. He asked another 

diving being to take a snail shell down to earth which was then a marsh. The shell 

contained a pigeon, a hen, and some soil. The soil was then sprinkled on the marshes, 

with the pigeon and the hen scratching on it, until it formed solid ground.  

Hinduism has its own elaborate cosmology. Brahma is the creator according to Hindu 

mythology. He is also known as Svayambhu, and Vasiga, and the four Vedas are 

believed to have emanated from his mouth. The Rig Veda which was compiled 

between 1650 BC to 1380 BC too has speculated on creation, and its ideas on creation 

can be found in Mandala 10, hymns 129 and 130. According to the Rig Veda 10, 129:  

Then was not non-existent nor existent: there was no realm of air, no sky beyond it. 

What covered in, and where? And what gave shelter? Was water there, unfathomed 

depth of water? Death was not then, nor was there aught immortal: no sign was there, 

the day's and night's divider. That One Thing, breathless, breathed by its own nature: 

apart from it was nothing whatsoever. Darkness there was: at first concealed in 

darkness this All was indiscriminated chaos. All that existed then was void and form 

less: by the great power of Warmth was born that Unit. Thereafter rose desire in the 

beginning, desire, the primal seed and germ of Spirit. Sages who searched with their 

heart's thought discovered the existent's kinship in the non-existent. Transversely was 



 pg. 78 

their severing line extended: what was above it then, and what below it? There were 

begetters, there were mighty forces, free action here and energy up yonder Who verily 

knows and who can here declare it, whence it was born and whence comes this 

creation? The Gods are later than this world's production. Who knows then whence it 

first came into being? He, the first origin of this creation, whether he formed it all or 

did not form it, whose eye controls this world in highest heaven, he verily knows it, or 

perhaps he knows not. 

However, science has a completely different story to tell. Some early scientific view 

such as the idea eternality were proposed by Siger of Brabant in the thirteenth 

century, but he was condemned by the church for his views. The most popular 

theory on the origin of the universe is the big bang theory. This theory was first 

proposed by a Belgian priest Georges Lemaitre  in the 1920s, when he theorized 

that the universe began from a single primordial atom which was extremely dense 

and very small in size. It was subsequently shown that galaxies were moving away 

from earth in all directions, and this theory was reinforced from other discoveries 

made by American physicist Arno Allen Penzias and American astronomer Robert 

Woodrow Wilson. The Steady-state theory, on the other hand, is the view that 

the universe is constantly expanding but with a constant density, and matter is 

constantly created to form new stars and galaxies.  A steady-state universe also has 

no beginning or end in time, and galaxies of all ages are intermingled. While all views 

may be explained to students, they must be encouraged to investigate and think for 

themselves. Unresolved issues must be communicated as such; pros and cons of 

different views must also be communicated. At higher levels dialectical approaches 

can be adopted. Even theories such as intelligent design can be communicated 

provided their drawbacks are also communicated, and they are reconciled with other 

views. These are issues that concern us all; these must be discussed not only in 

specialized fora, but also at appropriate levels in the general education system.  

Humans have been interested in the possibility of life on other planets, but another 

question that has baffled scientists even more is how exactly did life as we know it 

originate on Earth? Though answering this question will have little practical 

application, the path to the answer could lead to several interesting discoveries in 

fields varying from microbiology to astrophysics. Over the past couple of decades, 

astronomers have discovered nearly five thousand planets orbiting neighbouring, and 

more distant stars. Our Milky Way galaxy alone, has over 400 billion planets (there 

are millions of known galaxies just like the Milky Way) may contain as many as 

between four hundred billion to two trillion planets, and tens of thousands of 
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intelligent civilizations. This figure has to be multiplied by the number of galaxies to 

compute the number of intelligent civilizations in the universe, although we cannot 

be certain yet. These theories are in stark contrast with traditional accounts of 

creation, and can create “Eureka points”, and an enhanced level of consciousness 

with social and cultural ramifications. Such knowledge will have a major impact on 

the well-being of societies as a whole, and cause religious dogma and religious 

constructs to be relegated to the background. One of the goals of NASA's exoplanet 

program is to find signs of life on a planet beyond Earth, including both primitive 

lifeforms and intelligent life, both within and outside the solar system. Some claims 

have been made for life on Mars and Titan, but these are not confirmed yet. Early 

planet finding missions, such as NASA’s Kepler and the K2, could also yield evidence 

of potentially habitable worlds, and potentially habitable worlds in Goldilocks zones 

may be found. Alien civilizations have been postulated among scientists and science 

fiction writers alike, and scientists such as Carl Sagan and Stephen Hawking have 

spoken extensively about them. Yet, these ideas have minimal appreciation outside 

the west, and the causes for this need to be investigated.  

 

24. Time and time encapsulation 

 

Time is an indefinite continued progress of events that occur in an unalterable and 

irreversible succession from the past, passing through the present, and continuing 

into the future. Time has long been an important subject of study in various fields of 

human endeavour such as religion, philosophy, and science, but there have been 

many different and varying definitions of time in different fields of science.  The 

physical nature of time is addressed by the general theory of relativity with respect 

to events in space-time, and time itself is thought to be relative, and can even be 

distorted and dilated in extreme cases. Thus, Einstein’s work turned many older 

conceptions on their head, and revolutionized physics. Time is also one of the seven 

fundamental physical quantities in both the International System of Units (SI) 

and International System of Quantities, and time measurement has captured popular 

imagination since time immemorial. It has also occupied scientists and technologists, 

and was a prime motivator in the development of navigation systems and astronomy. 

Periodic or recurring events have also long served as standards for units of time. 

These include the rising and setting of the sun, seasons, the phases of the moon etc. 

time measurement systems were also developed from ancient times, and these 

include sundials and sandclocks. The modern sexagesimal system is generally traced 

to the Babylonians, and has largely remained unchanged since.  
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However, in the popular imagination of many peoples in many different parts of the 

world, there is very little conceptual clarity about time, or time consciousness as such. 

For example, many even educated people in India believe the earth to be only several 

thousands of years old. This is in spite of the fact that they may have been educated 

at a great level of detail, on issues that may do very little to alter their psyche. Thus, 

time is a great container, a great encapsulator, and a universal reference point, and 

yet educationalists and pedagogists may have done very little to use this as a tool to 

bring about scientific awareness. 

Time must be viewed as a universal reference point, and various other aspects of 

science must be studied in relation to it. Timeframes also must be clearly articulated 

and presented to student wherevers they are well-known, and unambiguously 

researched. These must be central to school curricula and reinforced from time to 

time in different contexts. The oldest period in the earth’s existence, the Hadean 

Period began when the Earth formed 4.5 billion years ago. The earth was too hot for 

life at this point in time. The Hadean period was followed by the Archean period which 

began four billion years ago and continued till the Proterozoic Eon two and a half 

billion years ago. The Archean period is further subdivided in further periods such as 

Neoarchean periods, Mesoarchean periods, Paleoarchean periods, and the 

Eorarchean periods. This was followed by the Proterozoic period forming a part of 

Precambrian era. These were in turn succeeded by the Paleozoic, Mesozoic and 

Cenozoic periods forming a part of the Phanerozoic era. The Mesozoic period is 

divided into the Triassic, Jurassic and the Cretaceous periods. The most recent periods 

within the Cenozoic period are the Paleogene and the Neogene periods, with the 

latter representing only the past 23 million years of the earth’s history.    

The earliest life forms may have evolved only during the Archean period as the 

Hadean period was too inhospitable for life. The earliest life forms may have been 

Archeobacteria or prokaryotic bacteria which may have emerged three billion years 

ago. Algae, known for its photosynthesizing ability, may have appeared during the 

Paleoproterozoic period three to two and a half billion years ago. The causes of the 

origin of life are as yet unclear. Many modern researchers such as Al Oparin, JBS 

Haldane, and Sydney F Fox believe in Abiotic or physiochemical evolution, and that 

life was created in deep-sea hydrothermal vents. These occurred in well-orchestrated 

steps, beginning with free atoms during the Hadean period, the birth of inorganic 

molecules, simple organic molecules, complex organic molecules, colloides, 

coacervates or microspheres, protobionts, progenotes, and simple life forms with 

PNA or Peptic Nucleic acid turning into RNA again turning into DNA which the latter 

providing basic Genetic material. The origin of life remains steeped in mystery as 

attempts to create it artificially have failed. The theory of evolution as first proposed 
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by the French biologist Jean Baptiste Lamarck, (The term itself was coined by Herbert 

Spencer) and then improved by Charles Darwin to include new concepts such as 

‘descent with modification’ and ‘natural selection’, is now seen as a scientific fact 

rather than a theory, and has withstood many tests over time. However, 

modifications are being made to this theory, examples being Stephen Jay Gould’s 

Punctuated Equilibrium overriding earlier ideas of gradualism. Multi-cellular, and 

then relatively more complex life forms with eukaryotic cells may have first originated 

in the Neoproterozoic period eight hundred million years ago. The birth of multi-

cellular life forms was followed by a great increase in variety in life forms during the 

Cambrian period, some five hundred million years ago. Multi-cellular organisms also 

began to develop spines eventually, and the earliest examples of fully-formed spines 

date to around five hundred million years ago during the start of the Cambrian 

explosion. The first large trees came into being five hundred million years ago, and 

the Earth was covered with forests as early as million years ago. Dinosaurs lived from 

about 230 to about 65 million years ago, and were wiped out due to the collision of 

an asteroid with the in Mexico. However, most mammals and birds survived this 

extinction, and evolved into modern mammals and birds. The earliest primates 

appeared sixty five million years ago as Prosimians, separating from common 

Eutharian stock, evolving into larger primates, apes and then humans.  

On the other hand, Ethnic time – culture specific time refer to culturally held views 

about all dimensions of time including creation and evolution. This is the term we 

recommend in order to overcome the temptation to equate traditional views of time 

only to Biblical views. The objective of a Sociologist of science must be to override 

ethnic concepts of time through better education in different parts of the world, often 

adopting culture specific strategies, and this must be done across different disciplines 

and fields of study consistently. This may be far from easy, but the Sociologist of 

science must see it as one of his fundamental and sacred duties, and must strive to 

achieve it over a period of time. For example, a scientific conceptualization of time, 

including knowledge of dinosaurs and other pre-historic animals, barely permeates 

public consciousness in developing countries. Even after studying science for a 

decade, people are skeptical of them, or tend to dismiss them completely.  

25. Space and space encapsulation  

The universe comprises all of space and time and their celestial objects, 

including planets, stars, galaxies, moons, asteroids, comets etc. While the size of the 

entire universe is yet to be determined, the observable universe, is estimated to be 

ninety-three billion light-years in diameter, a far cry from the earliest popular 

imaginations regarding its size. 
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The earliest models of the universe were developed by ancient Greek and Indian 

philosophers and these models placed Earth at the centre of the universe. Even the 

best astronomers of the day such as Ptolemy placed earth at the center of the 

universe, and other views were fringe and not popular. The heliocentric model was 

developed only by Copernicus several centuries after Christ. Bruno and others 

postulated that the solar system was only one of several in the cosmos; he was 

attacked by the Church for his beliefs. It was only in the eighteenth century that 

astronomers began to grapple with the true size of the cosmos, though awareness of 

the latest trends in Astronomy is limited to the educated in western countries.  

The idea of space consists of both Astronomical space and geographical space; the 

former refers to celestial space, and the latter refers to distances within the earth and 

study of different types of formations on its surface. The latter encompasses 

Geography which comprised many ideas over time with differing conceptions across 

cultures. The term geography was first used by Eratosthenes (276–194 BC), and the 

term is of Greek origin.  

Ancient Egyptians who were the first to study geography, saw the River Nile as the 

centre, but had knowledge of neighbouring regions with whom they had trade and 

cultural contacts. However, their view of geography was limited, as was probably 

those of other old world civilizations. The oldest known world maps date back to 

ancient Babylon from the 9th century BC. The best known Babylonian world map, 

however, is the Imago Mundi of 600 BC. Thales of Miletus is one of the first known 

philosophers to have speculated about the shape of the world. Anaximander was the 

first person to have created a scale map of the then known world. Hecataeus of 

Miletus also studied geography from the works of previous scholars, and his work 

contains a wealth of geographical information. Pythogoras also argued that the world 

was spherical, though his work was not initially accepted by others. The Romans also 

produced geographers such as Strabo, and many of their maps have survived to this 

day. Some geographical knowledge was also present in Ancient India, Ancient China 

and much knowledge was also produced in the Byzantine empire, the Islamic world 

and the Middle ages.  Between 1271 and 1295, Marco Polo travelled to Kublai Khan’s 

court and spread much awareness in Europe about the Orient. Colonialism, sparked 

interest in other cultures and led to their systematic study, but only the discovery of 

the new world by Magellan, Christopher Columbus and Vasco da Gama reshaped 

conceptions of Geography. Subsequently, exchange of ideas between the old and the 

new world led to a revolution of sorts, in many aspects of science. Geography 

eventually became established as a scientific discipline, and societies such as the 

Royal Geographical society and the National Geographic societies were established.  
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Scientific knowledge has often been constrained by religious tradition or the lack of 

awareness in different parts of the world. For example, even though the Harappans 

traded with other Old world civilizations such as Mesopotamia and Egypt, (this phase 

is sometimes known as proto-globalization or archaic globalization), the Brahmins of 

later times made it a sin for Indian Brahmins and others to cross Indian territories, 

and into alien shores. Other strange phenomenon worth studying manifested 

themselves from time to time. For example, myths, legends and histories were 

internalized and localized in various Indian sub-cultures. In the 1960’s and 1970’s, it 

was not too uncommon to see people in Andhra Pradesh consider Rama and Krishna 

to be Telugu Gods. This may perhaps have been due to the popularity of mythological 

films in the state popularized by cine stars such as NT Rama Rao and others, and the 

non-penetration of North Indian mass media in the state. This has been brought 

under check now, but only due to the percolation of technology, penetration of 

education in general, but not improvements to pedagogical technique or educational 

systems themselves.  Such observations must indeed be studied with the attention 

they deserve, and learnings from these must be formally admitted into the sociology 

of science and pedagogical method. Thus, scientific views must also override ethnic 

conceptions of space, in so far as they exist in public consciousness. 54 

 
26. Using technology for social progress  

Technology has now become a major part of our daily lives. Technological awareness, 

along with innovation and adaptation are key components of any progressive society. 

Technology is now being adopted from a very early age, and also plays a major role 

in education. Developing countries which were once laggards in technology, are now 

playing the catch up game. Different technologies impact society differently, and 

these must be understood in terms of the positive and negative impact they create. 

For example, in the early twentieth century, motor cars replaced horse drawn 

carriages, but these brought about pollution, environmental degradation and 

rampant consumerism. The telecommunication boom along with the advent of 

computers and the internet appear to have brought about a much more positive net 

benefit to society, by providing rapid connectivity, and boosting social progress. The 

negative impact associated with such technologies appear to be minimal.  

Technological improvements have been also  boosting awareness on science and 

technology among the layman, can lead to better economic performance, and are 

ushering in a pedagogical revolution of sorts. However, the downsides include loss of 

 
54 Carl Sagan Cosmos, 2013, Ballantine books 
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reading habits, sleep deprivation, nerdism, and loss of social skills. These can be 

understood through the concept of mindspace.  

Science and technology are also mutually interdependent. Theoretical Science drives 

technological development, by providing the theoretical basis for it, and also by 

providing an educational platform to drive innovation. This is best exemplified from 

the Enlightenment and the renaissance in Europe, the roots of which unquestionably 

lay in the sciences- the physical sciences, if not the social sciences. Technology is not 

a recent phenomenon, and technological innovation has played a role in societal 

development since millennia.  

According to Frances D. Burton and Richard Wrangham, the discovery of fire a few 

million years ago paved the way for other complex discoveries by allowing man to 

control nature, chase away wild animals, and cook. Fire also was used in tool-making, 

and was also used to bake clay. The earliest stone tools were discovered in 1679 in 

Gray’s Inn Lane, London, with subsequent discoveries elsewhere. Acheulean tools 

appeared 1.7 million years ago in France with handaxes and cleavers gradually being 

used. Mousterian tool technologies and flake tools are associated with the 

Neanderthals of the Middle Palaeolithic stage. Acheulean tools were found in Africa 

and Asia, and these followed the use of Olduvan tools. Later, harpoons, tanged points 

and wooden arrow shafts were used, and these are referred to as epi-Palaeolithic 

tools. The use of microliths also subsequently increased. The earliest rafts and boats 

were used one hundred thousand years ago, and were made of hollow barks or reeds. 

Agriculture began independently in different parts of the world, though Levan may 

have been the first, and different types of crops were cultivated. This led to a 

transformation from hunter-gatherer societies to a settled way of life. Sheep, goats, 

cattle and pigs may have been domesticated starting from around 8000 BC, and the 

domestication of animals played a role in food-gathering and animals were also used 

for dairy products and meat besides providing a means of transport. Pottery is 

another important human invention, at the earliest pottery is dated to 15000 BC. 

Pottery was mainly used for storage and cooking, and was made of clay or ceramic. 

The invention of the Potter’s wheel in Mesopotamia around 5000 BC revolutionized 

pottery production, and improved quality. Weaving of textiles began in the Neolithic 

Age, after the domestication of sheep, and both cotton and wool were used in textile 

production. Housing also greatly improved in the Neolithic Age, and the first villages 

emerged, later leading to towns and cities.  

Early communication involved the use of non-linguistic symbols, which may have 

evolved from cave paintings these later became abstract and standardized. These 

further developed into logo-syllabic writing sound capture having been made through 

acrophony and the rebus principle. The invention of the wheel occurred around 6000 

https://en.wikipedia.org/wiki/Science
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BC in the Late Neolithic Age, and led to wheeled transport. The earliest bullock carts, 

emerged in Mesopotamia around 3500 BC from where they spread to Egypt and the 

Indus. Horse domestication began in Central Asia (and not South Asia or elsewhere), 

between 2500-3000 BC. The Chalcolithic age is characterized by the use of the metals, 

and this period is also known as the metal age. The first metal to be used was Copper, 

and tin was later added to Copper to make Bronze. Metallurgical skills improved in 

Old World Civilizations such as Egypt, Mesopotamia and the Indus Valley. Precious 

metals and other precious stones were also in use.  

For most of human history, technological improvements were arrived at through trial 

and error, or spontaneous inspiration. However, modern scientific enterprise came 

of age during the Enlightenment, and science began to emerge as a structured 

enterprise with far greater levels of reliability. Innovations also began to manifest 

themselves with a much higher frequency. This led to the Industrial Revolution and 

globalization promises to raise the stakes to an altogether higher level. Technology 

influences the values of a society by increasing expectations and changing realities. 

The acceptance of technology also depends on cultural and societal values, and these 

vary widely from society to society. Technology also increases societal complexity, 

and leads to the emerge of institutions, large businesses and complex social 

structures. Technology affects the way individuals communicate, learn, and think. It 

also determines how people interact with each other on a daily basis.  It may lead to 

globalization of cultures and ideals, and may dilute cultural identity somewhat. Thus, 

sociologists of science must evaluate the impact of different technologies on society 

from time to time, and must guide governments and play a role in policy formulation. 

They must also identify the causes of uneven technological progress and adoption 

across cultures, and trace them to social and cultural causes in a bi-directional effort.   

Recent technologies have upped the ante much more greatly. internet in India began 

in 1986 but was publicly available from 15 August 1995. As of 2020, there are 700 

million internet users in India, comprising over half the population. This is however, 

much lower than in developed countries. As of 2020, more than 400 million people 

are using social media platforms in India leading to a greater interconnectedness and 

boosting awareness on various issues as well. Government of India has launched the 

scheme “Deendayal Upadhyaya Gram Jyoti Yojana” for rural electrification, and this 

is making a difference in the lives of hundreds of millions of people.  

From an Anthropological standpoint, technology can make a difference in the lives of 

millions of people by bridging the gap between the linguistic haves and the linguistic 

have nots. We need to link this to the emergent science of language dynamics in order 

to understand how and why languages spread in diverse cultural contexts. This will 

be of great use in language planning, and in the formulation of language policy as 
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well. Technology is now helping to bridge the language barrier in many parts of the 

world. However, much progress in being made by private companies, and in countries 

like India, language policies are still hopelessly outdated, and rooted in the Stalinist 

era. Therefore, lack of awareness on the part of government officials has ensured that 

progress has remained piecemeal and patchy. Great progress can however be made 

in bridging the language divide through a concerted effort. This can be done for 

example through novel pedagogical tools such as online libraries, online knowledge 

repositories and online dictionaries.  

There are several new technologies which hold great promise. Natural language 

processing (NLP) for example, is a subfield of linguistics, computer science, 

and artificial intelligence which deals with the interactions between computers and 

human language, in particular how to program computers to process and analyze 

large amounts of natural language data. Text and speech recognition is possible 

through various technologies such as Computational linguistics, and all these when 

properly applied can bridge the digital divide, and bring about a social transformation.  

 
27. Teaching origin of language  

Most recent research has attempted to study the origin of speech organs and trace 

them to species other than Homo Sapiens. Some anthropologists now think that 

Neanderthal man may have spoken, but this is uncertain because only one bone of a 

Neanderthal vocal track has been found and is badly preserved. Language processing 

centres in the brain such as Broca’s area (which is a region in the frontal lobe of the 

dominant hemisphere, on the left of the brain with functions linked to speech 

production.) and the Wernicke’s area which is the region of the brain that is 

important for language development. It is located in the temporal lobe on the left 

side of the brain and is believed to be responsible for the comprehension of speech. 

Forkhead box protein P2 or FOXP2 is a protein that is encoded by the FOXP2 gene. The 

FOXP2 gene plays a role in several cognitive functions including general brain 

development, and language.  

All these factors must be studied together, as even dogs and some other animals are 

able to understand basic words, but cannot reproduce them. These factors, along 

with the advanced social and cultural development of even early humans as 

compared to other animals would have triggered the need for language even in the 

very early days. This would have led to early speech and was perhaps the first step in 

the evolution of spoken language. These factors, taken together with Darwinian 

models of evolution would naturally point towards a much slower process of linguistic 
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evolution than early linguists had acknowledged. The idea of language as an instinct 

was originally proposed by Charles Darwin way back in 1871 and is echoed by Steven 

Pinker as well in his book “The language of instinct: The New Science of Language and 

Mind”, and according to him, this is one of the reasons language has become so 

complex over time. Darwin’s idea of language is referred to as “an instinctive 

tendency to acquire an art.” Steven Pinker’s ideas are supported by other researchers 

like Noam Chomsky who argue that language is an innate human instinct, and was 

therefore widespread in all early human societies. re 

Another theory postulates that language was innately divine and was God’s gift to 

humans. While most linguists cannot take this hypothesis seriously, even intellectuals 

in many early societies believed in this theory, and many still do. According to Genesis 

2:20, Adam personally named all living creatures including beast and fowl (Genesis 2, 

19–20). This theory implies that language is as old as man, but scientists do not 

endorse this. The Biblical theory based on the Tower of Babel incident states that the 

whole world once spoke only one language, and this language later split up to give 

birth to multiple languages as humans spread around the world. This approach is also 

sometimes referred to as the Noah’s Ark theory. Other religions too appear to have 

endorsed the Divine origin theory in some form. According to Hindu creationists, 

language originated from Saraswathi, the Goddess of learning and the wife of 

Brahma, the creator of the universe according to the Hindu holy trinity. Thus, many 

pre-scientific theories have a wide following today.  

Some Tamil nationalists still claim that Tamil is the oldest language on earth, and this 

idea has a wide following in many circles in Tamil Nadu, though per Scientists no one 

language can probably lay claim to this claim. This would also run contrary to the 

latest theories on the origin of language, though even the educated among Dravidian 

nationalists succumb to this temptation, often invoking pseudo-scientific claims such 

as Kumarikandam and Lemuria (mythical lands which lay south of India) which 

mysteriously originated in the west, given than both Hindu and Dravidian nationalists 

have had Western bedfellows. According to linguists like Bhadriraju 

Krishnamurti, Tamil, as a Dravidian language, descends from Proto-Dravidian, a 

proto-language. Some linguists have suggested that Proto-Dravidian was spoken 

around the third millennium BC, possibly in the region around the lower Godavari 

river basin in peninsular India. We do not endorse such gross over simplifications. We 

will argue that the theory of Epochal polygenesis which we developed in an earlier 

paper, fits the bill. This approach calls for primitive dialects coalescing to form major 

languages, and this process would also have been shaped by geographical, cultural 

and political factors.  
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Some Hindu nationalists on the contrary,  claim that Sanskrit which is a sacred 

language of Hindus and upper caste Hinduism and is commonly attested to 1700 BC 

from Rig Vedic times, is the oldest language on earth, and invoke ancient Hindu texts 

to support this claim. They also endow the language with a divine or a near-divine 

status. Hindu nationalists also reject the claim of a Central Asian IE homeland on 

political and cultural grounds, preferring one located in India from where IE languages 

are postulated to have spread. According to Michael Witzel, Professor of Sanskrit of 

Harvard University, the theories of advocates of an autochthonous origin of the Indo-

Aryans range from a mild version, insisting on the origin of the Rigvedic Indo-Aryans 

in India, the autochthonous or indigenous school a  much more  radical out  of India 

school which claims that Iranians and even all Indo-Europeans emigrating from India 

or even that all languages of the world  derived from Sanskrit: the latter is known as 

the Devabhasha school. Many fringe theories are subscribed to by the educated 

nationalist elite, and the legions of loyal and faithful followers, with contradictory 

evidence and scientific methods left by the wayside, and dismissed out of hand. The 

causes for this need to be ascertained, though the field is now dominated by a bunch 

of ageing scholars, with paradigms dating back to the Nineteenth century hold sway. 

Controversial and contentious issues can be revolved only with the proper mindset 

and methods, and boosting research on such issues will allow them to be 

communicated to the masses later on for the overall benefit of science.   

28. Teaching origin of race and genetics  

 

The concept of race is now widely considered to be obsolete, and has now been more 

or less replaced by dynamic definitions of ethno-biological identity in many academic 

circles. Older definitions of race by Hooton (1926) or Montagu (1942) are therefore 

either by and large obsolete, or not comprehensive enough to account for new 

research. Genetic definitions of race began to be formulated from the 1940's. In 1944, 

Dobzhansky defined races as follows "Races are defined as populations differing in 

the incidence of certain genes, capable of exchanging genes across boundaries that 

separate them." Boyd (1950), , in 1950, stated "Human races are populations that 

differ significantly from other populations with regard to the frequency of one or 

more genes they possess." Others such as Garn (1960), Buettner-Janusch (1969), and 

Hulse (1963) have defined races as breeding or Mendelian populations. Thus, the 

emphasis has gradually moved away from approaches driven by Cranial Morphology, 

Anthropometry, and anatomical approaches of the Nineteenth century to much more 

complex, multi-dimensional and dynamic approaches to human classification. This 

has happened in large due to discoveries in the field of genetics and the formulation 

various blood group classifications such as the ABO system by Landsteiner in 1900, 
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the RH system, the MN system etc. Other definite and indefinite morphological traits 

have also been used to classify humans, including attributes such as skin colour, hair 

colour, hair texture, hair form, eye colour, nasal index, cephalic index, facial form, 

facial prognathism, and many more. Other non-adaptive morphological traits such as 

PTC tasting ability, ABH secretory system are also now being used. Biologists and 

Anthropologists such as Ashley Montague and Julian Huxley called for jettisoning the 

idea of races, and Deniker (1900), and Huxley and Huddon (1936) have adopted the 

idea of an ethnic group. Of late, the idea of a dynamic genetical theory of biological 

identity including concepts such as social selection, sexual selection, hybridization, 

mutation, isolation, and random genetic drift are gaining ground. Others such as 

Livingstone (Livingstone (1962)) have pointed out that the idea of race is not 

compatible with the dynamic concept of natural selection, and have proposed the 

concept of clines instead. Thus, the idea of race is badly outdated, and irrelevant to 

countries such as India where different groups have intermingled over several 

thousands of years. However, it may have some meaning in the USA where blacks 

were culturally and genetically differentiated from whites till the 1960's, and even 

there we have concepts like mulatto and mestizo. Many societies are beginning to 

discard identity on the basis of race, due to movements such as the civil rights 

movement, and countries like South Africa are following suit. However, obsolete 

ideas still have wide currency in the popular consciousness, and teaching latest 

concepts to students can bring about a revolution of sorts.  

It has been over a century and a half since Charles Darwin proposed his famous theory 

of evolution. This has a wide backing and support from the scientific and scholarly 

community today, and is corroborated by, and is consistent with the fossil record. 

Only few discard his ideas completely, and these remain outeide of or at the fringe of 

academic circles. However, popular belief in this theory is low, in developing countries 

such as India is low, and many cherry pick ideas from his opponents and twist them 

out of context to present evolution as a farce. Among them are Hindu nationalists 

who also oppose a gamut of other ideas such as the Aryan trickle in theory for the 

reason that it may interfere with their traditional beliefs. Can we introduce concepts 

such as scientific phenomenology and non-scientific phenomenology here? These 

would equate with how scientific thoughts or non-scientific thoughts are arranged in 

the human mind, and how these are dependent on one another. Prevalence of pre-

scientifc thoughts at a basic level would also prevent people from accepting more 

complex ideas in evolution and genetics, thereby negatively impacting scientific 

output. Thus, discarding ivory tower approaches and the emphasis on science as a 

cultural activity, can help stem the rot. Other theories such as the Out of Africa theory, 

with its myriad and conflicting variants, though popular since the 1980’s, are perhaps 

gross over-simplifications, and are in very serious doubt. It has many internal 
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inconstancies as well as all OAT proponents agree that other species of the genus 

Homo pre-existed in other parts of the world, and migrating humans from Africa 

interbred with them. Thus, such fallacies (or bad science) do little to popularize 

science at a grassroots level, and all scientists must be aware of the social 

consequences of their actions. If issues are unresolved, they must be presented to 

people as such along with divergent points of view, but even hypotheses are not 

formulated from an inter-disciplinary angle, and are  not complex enough to account 

for all data or observations. Scientists must also come out of their make believe 

worlds, and connect with other scholars and sociologists of science. What role can a 

sociologist of science play here, given that most scientists, however well-meaning 

they may be, have their own limitations? The staggering complexity of such issues 

must also be present to students: for example, we have had a diversity of species 

within Africa itself (e.g. Homo Rudolfensis), Homo Denisova of Siberia, and the midget 

Homo Floresiensis of Java. How much more complexity will be unearthed in the 

coming decades is yet to be known. All research must be counter-balanced with 

concepts such as social selection, sexual selection, limitations to pan-mixing, ideas of 

genetic flow, genetic drift, mutationism, neo-mutationism, speciation etc to arrive at 

a more holistic view.  On the other hand, Morris Goodman, Vincent Sarich and Allan 

Wilson have shown through immunological tests, that there was indeed a close 

relationship between humans and apes. Thus, all dimensions of the issue must be 

borne in mind, including issues open to reinterpretation, and must form a part of 

science communication strategies.  

29. Linking to other components of  the cultural taxonomy  

All other components of a cultural taxonomy must be thoroughly analyzed, in the 

contexts of various cultures, and examined from the point of view of their pedagogical 

and scholarly value, and with particular emphasis on the points mooted in this paper. 

This will lead to the curricula being expanded as necessary. Per our approach, an 

analysis of culture and its components should be carried formally, and this would 

constitute a Cultural Taxonomy much in the manner of Carl Linnaeus’ taxonomy of 

species popular in Biology: 

Each culture would have subcultures, and each culture or subculture would have 

subcategories or subclasses.  Subcultures may be defined on the basis of ethnicity, 

social classes, occupation, religion, geography etc, or on a combination of one or 

more of these; they may also be referred to as dimensions of culture. A list of standard 

subcategories or subclasses can be constructed and can be ratified across cultures in 

order to improve them, or add to the list. Thus, this list of subsystems will constantly 

expand, and will eventually generate a list of standard and universal subclasses. 
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Examples of subcategories within a culture may include language, religion, symbols, 

music, art, drama, cinema, folklore, marriage, cuisine, customs and all aspects of 

tradition etc. Culture will also consists of material items such as cars, trucks which etc. 

which have a limited use from our point of view. While building a taxonomy, different 

dimensions of a culture such as values, norms, philosophies, principles, dogmas, 

ideas, beliefs, attitudes, symbols, traditions, ideologies, and artifacts should be 

considered.  

For a meaningful and a structured taxonomy, subcategories can be further sub-

divided into components. For example, we can have many components under 

language such as language policy, teaching methods, teacher competence, student 

evaluation etc, and all these must be vetted against the principles of this paper. While 

identifying components, both comprehensiveness and atomicity need to be 

considered, and components should be defined in such a way that no further division 

is possible. Researchers have also attempted to break up cultures into traits with 

developmental sequences, and develop generalized heuristic techniques to use them 

to study other cultures. Emile Durkheim, George Peter Murdock, Claude Levi Strauss, 

Donald Brown and others also analyzed universals common across cultures. Murdock 

set up the Human Relations Area Files (also known as HRAF) in which common 

categories of cultures were filed together. Murdock and Douglas R. White also 

introduced the concept of “Standard cross-cultural sample” by analyzing different 

sample cultures from different parts of the world. These efforts led to the ‘World 

Ethnographic Sample’. Being compiled. Another approach recommends breaking up 

a culture into trait-complexes, and further into traits. Ruth Benedict believed that 

culture was made of many patterns known as cultural patterns, which were bound 

together in a harmonious whole. Another idea is that of Memetics which is used to 

represent the different units of a culture which aid in cultural transmission e.g. ways 

of dressing, cooking etc. This idea was popularized by Richard Dawkins in the 1970’s. 

Memetics proposes that ideas, skills, practices, and so on, are entities that make 

copies of themselves and are used to propagate cultural traits. This approach can be 
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used to construct the framework and the superstructure of a given culture by 

breaking it down into sub-components.55 56 57 58 59 60 

30. Ethnography driven approaches  

The term ‘Ethnography’ is derived from two Greek words: ethnos which means “folk” 

or “peoples” and grapho which means to write. Ethnography is a detailed narrative 

of different ethnic groups or communities and their way of life in order to generate 

knowledge that is useful outside its context. Ethnography involves a prolonged 

interaction with people, and extensive and intensive fieldwork in a natural setting, 

besides a study of different aspects of culture. It equates to the participant 

observation method, and involves relationship building with different types of people 

in the group. (Gupta and Ferguson (1997) Thus, according to Hammersley and 

Atkinson (2007), “Ethnography usually involves the Ethnographer participating 

overtly or covertly in people’s daily lives for an extended period of time, watching 

what happens, listening to what is said, and asking questions through formal and 

informal interviews, collecting documents and artefacts, in fact, collecting whatever 

data is available, to throw light on the issues that are the emerging focus of enquiry.” 

John Brewer and others have also emphasized the need to minimize personal bias 

through objectivity, and rigorous methodology. Even though Ethnography is widely 

used in Anthropology, and to some extent in sociology, it has widely potential 

applicability in diverse fields of study such as psychology and economics, and its 

immense potential is yet to be realized. Ethnography began as a study of primitive 

cultures, though seldom with any altruistic motive. It was based largely on intellectual 

curiosity, or desire to perpetuate colonialism, and the products of such work were 

eagerly lapped up by audiences in the West. It was only with the rise of the Chicago 

school, that ethnography began to focus more on western topics. Ethnography also 

became multi-sited, and issues often began to be studied across cultures. Critical 

ethnography seeks to change the society being studied in a meaningful direction. 

These are all however, a recent trend, and it yet to be widely implemented. There is 

 

55 Ember, Melvin, Evolution of the Human Relations Area Files in Cross-Cultural Research, 1997 

56Divale, William, Pre-Coded Variables for the Standard Cross-Cultural Sample from World Cultures. Volumes I & II. 
York College, CUNY, Spring 2000. 

57 Benedict, Ruth (1959). An Anthropologist at Work: Writings of Ruth Benedict. Edited by Margaret Mead. 
Boston: Houghton Mifflin Company. 
58Dawkins, R. (1976), The selfish gene. Oxford University Press 
59 Modernization of the structure of societies, Princeton University Press, 1966 
60 Benedict, R. (1946). The chrysanthemum and the sword: Patterns of Japanese culture. London, England: 

Routledge & Kegan Paul Limited 
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also however, a strong Eurocentric bias, given that most Ethnographers are based in 

the West, and have a Western mindset. In our earlier papers we had also presented 

some proposals to address the issues of cultural bias through rigorous documentation 

and multicultural teams, and had also proposed that fieldwork be used extensively in 

economics as well.  

Thematic apperception tests are projective psychological tests developed during the 

1930s by Henry A. Murray and Christiana D. Morgan of Harvard University. These 

have many downstream applications, and are widely used in Ethnography today. As 

per this technique, people’s underlying motives, concerns, and the way they see the 

social world consciously or sub-consciously are reflected though pictures, cards and 

responses to questions. Different kinds of evaluation techniques are also used to rank 

or rate subject’s responses. This technique has been widely researched and taught in 

social sciences. However, TAT’s have been criticized as being Eurocentric, and may 

not have been designed to capture a wide variety of cultural experiences. TAT’s 

developed in the west were also used widely in Asian context, leading to potentially 

erroneous results.  

The idea of ‘Eureka points’ and ‘Mini-Eureka points’ also have great potential to bring 

about permanent social and cultural change. For example, Darwin’s theory of 

Evolution was an important Eureka point which revolutionized human thought 

because it dealt with issues that were central to human consciousness and the human 

psyche, and overrode traditional views too. Simply put, issues that are central to the 

popular imagination (and which are unworked or unresolved) will take precedence 

over other issues and will constitute core agents of change. Thus, changes to popular 

ideas of human evolution are central to driving change, as are well- thought out 

strategies to counter religious dogma and blind faith. On the other hand, fields of 

study such as Quantum mechanics and Nanotechnology may not trigger ‘Eureka 

points’ from our perspective given their non-centrality to popular culture or 

imagination, even though they may induce cultural and technological changes or 

transformations in other planes. ‘Eureka points’ and ‘Mini Eureka points’ may operate 

at individual levels, group levels or at the level or a culture or a society. The last two 

may be particularly useful and beneficial for remediation as they provide a much 

better fulcrum for control and can bring about rapid change as well. 61 

31. Better science communication  

 

 
61 Ethnography John D. Brewer, Oxford University Press, 2000 
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Science communication is of paramount importance because even though path 

breaking discoveries are being made these as seldom communicated as required. 

Science communication may therefore comprise of communication to the layman, 

communication to students as required through the design of better education 

systems, communication to policy makers, communication to teachers, 

communication to educationalists, communication to the media, communication to 

science centres, and facilitated communication between scientists apart from 

educating scientists about their social responsibilities and duties. It may also involve 

teaching of scientific method as opposed to rote learning, and creating a sense of 

wonder and awe, and using this to boost scientific output, and create an interest in 

scientific endeavour. (McCallie et al 2009) Thus, science communication involves 

informing, educating, creation of awareness among different sections of the 

population in different cultures, with culture specific techniques being 

conceptualized, formulated and implemented wherever necessary. It also involves 

choice of appropriate communication methods, and better integration with 

pedagogical theory. Schirato and Yell (1997) define Science Communication as “The 

practice of producing and negotiating meanings, a practice which always takes place 

under specific social, cultural and political conditions.” Thus, the importance of 

different topics in science including topics in the social sciences which have always 

been the weakest link in the chain, must be constantly evaluated. Communication 

techniques must also be simple, straightforward, and appropriate and must not resort 

to verbose jargon. Communication techniques must also be developed taking into 

consideration the person of average abilities, and the appropriate medium and media 

must be chosen. Thus, if something cannot be communicated in simple terms, 

something is wrong; this implies that paradigms must also be conceptualized in 

simple terms as far as possible. Thus, we expect that undue abstractness and 

verbosity will be castigated in the long term. All hurdles and bottlenecks arising in the 

way of effective science communication must also be identified and overcome from 

time to time, so as to raise the stakes higher. Thus, there is a lot of work to be done; 

much has been accomplished in the recent past only due to the percolation of 

technology, but science communication in schools is irreplaceable and 

unsubstitutable, and will have a much greater impact on society. Thus, even though 

western style education is 150 years old in India, almost no progress has been made 

in overriding antiquated shibboleths. Careerism, intellectual nerdism, and the desire 

among scientist to pose and experts, and differentiate themselves from the laity are 

partly to blame for the current mess, a view strongly echoed by Science and 

Technology Professor Stephen Hilgartner, Carina Cortassa and others; in other cases, 

science communicators rely on sensationalism, or lack a cross-cultural understanding. 

Communication between scientists across disciplines is poor indeed often due to 
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absence of inter-disciplinary knowledge, as well as absence of formally defined 

expectations. This is particularly true of the social science were ideological distances 

and cultural differences also prevail. People’s trust in science and scientists varies 

widely from society to society. It tends to be higher in countries like the USA, but 

extremely low in developing ones. People now possess some half-baked knowledge 

culled from various sources, and this has sometimes caused scientists to retreat into 

their own comfort zone given their inability to dictate prejudices. In some societies, 

scientism prevails, but this can cause unanticipated problems in other cultural 

contexts like undue polarization of the public. Eurocentric concepts such as narrow 

definitions of God also pose similar problems. (Richard Dawkins et al) This science and 

society are polarized as never before, and we need learning and education on all 

sides. (Bultitude 2011) (Cribb 2007) Practical evaluation of science communication 

techniques over time can also have other benefits, as it can lead to better theories 

being formulated on science communication across contexts and cultures. In 1987, 

Geoffery Thomas and John Durant identified several benefits of science 

communication; they also argued that science communication would help making a 

country more economically competitive, a view also expressed by Jawaharlal Nehru. 

How true. But the impact of science and science communication on economic 

competitiveness is yet to be properly assessed in different contexts. (Burns et al 2003) 

 

32. To promote a scientific temper  

Scientific Attitude may be defined as a state of mind that enables creative thinking 

about different scientific phenomena, and leads to a genuine spirit of enquiry. This is 

a necessary pre-requisite for engaging in valid scientific research, and fostering 

scientific achievement; however, it is not the same as “attitude to science” which is 

defined as how people perceive science and scientific endeavour. A scientific attitude 

may be a cultural outcome, most often dependent on religious or cultural traditions, 

and the economic environment. It may therefore, vary from place to place. It may 

also be determined through government policy, educational systems, the teaching of 

scientific method, awareness, as well as better paradigms under the umbrella of the 

sociology of science. Scientific temper is the outcome of scientific attitude, and can 

be more easily measured than the former. According to Lee McIntyre, the scientific 

attitude, also means the ability to change theories, ideas and perceptions on the basis 

of new evidence. Thus, it is akin to a cultural mindset, and even scientists can be 

dogmatic.  Thus, scientific attitude is neutral to source.  

Oyakhiromen (1996) sees scientific attitude as a condition of mind, and how one is 

disposed towards certain things, ideas or persons and the environment around. Thus, 

developing scientific attitude is required to eliminate intolerance, superstition, etc.  
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Scientific attitudes also have many subcomponents. Huskin and Gauld (1980) 

classified these into three group; the first is a general attitude towards ideas and 

information (examples being curiosity, open-mindedness, etc). The second is the 

attitude relating to evaluation of ideas and information (such as critical mindedness, 

objectivity, intellectual honesty etc). the third is the commitment to particular 

scientific beliefs such as loyalty to truth. Emina (1986) classified the various 

components of scientific attitude into five, these being rationality, curiosity, open-

mindedness, objectivity, and anti-superstition. Thus, concrete thinking and objectivity 

rather than subjectivity and value judgements, also play a role in scientific attitude. 

Nehru laid the foundations for the infrastructure for science and technology in India, 

which included universities and labs. These were the 'hardware' of science and 

technology in India, while Scientific Temper among the people of India was supposed 

to be the ‘software’. Alas, the latter was never fully developed. The Constitution of 

India (Article 51 A), states that is one’s fundamental duty to inculcate ‘scientific 

temper’. Likewise, the National Curriculum Framework 2005 also talks about the 

development of scientific temper, as one of the aims of science education. Pandit 

Jawahar Lal Nehru discussed the term ‘Scientific Temper’ in 1946 in his book 

‘Discovery of India’. He referred to scientific temper as “a way of life, process of 

thinking, a method of acting and associating with fellow men”, and defined it as, “As 

a type of temperament which connotes a type of frame or disposition of mind which 

is free from superstition, prejudice, rigidness, obscurantism, close-mindedness, 

irrationality, uninventiveness, subjectivity, and other parochial tendencies.” . Nehru 

also called for India to emulate the rational way of thinking of the west.  Thus, a 

person with scientific temper has curiosity, and that there is a lot more to know than 

he or she already knows. He actively seeks out answers to questions or doubts in his 

mind, and possesses the ability to perform critical analysis. However, existing 

approaches have ignored cultural differences, and have led to failure. India has 

instead been moving in a backward direction as exemplified by the rise of ideologies 

such as Hindutva. Even though a lot has been written about this by intellectuals such 

as Ramachandra Guha and Marxist Historians such as Romila Thapar and D N Jha, very 

little has been done by way of a root cause analysis; this may be because most existing 

sociological paradigms may be inadequate. This is where the sociologist of science 

can have an active role to play, and can suggest local strategies and remediation 

patterns, by bearing in mind the human component always.  

33. Linguistic ability and language dynamics  

Linguistic competence is the system of linguistic knowledge, including vocabulary, 

semantics, and grammar possessed by speakers of a language. On the other hand, 

linguistic performance is the way a language is actually used in communication. Thus, 

https://en.wikipedia.org/wiki/Native_speaker
https://en.wikipedia.org/wiki/Language
https://en.wikipedia.org/wiki/Linguistic_performance
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linguistic competence can be measured either for native languages or second 

languages. Alas, this field has been studied only by Western scholars, and is Asia and 

Africa, the realities are different because more than one language is often used for 

communication, and the use of language is defined on the basis of role.  

Language acquisition is a part of either linguistic enculturation or linguistic 

acculturation and involves phonology, morphology, syntax, semantics, and 

vocabulary, and may be categorized into primary language acquisition and second 

language acquisition. Language acquisition in a native context is known as language 

enculturation while in the case of the latter, it is known as language acculturation. All 

normal children, regardless of culture develop language at roughly the same time. A 

child typically requires constant interaction with, and exposure to other speakers of 

a language to hone his linguistic skills. Linguistic ability is therefore, not genetically 

inherited, but is a two-way cultural process. Thus, acculturation and enculturation 

processes are different in different parts of the world, and this process must be 

understood in conjunction with the process of language dynamics. This is a very 

complex process indeed, and some of the foundations for this were laid in three of  

our previous papers. Language dynamics are also being studied by the Social 

Dynamics Lab, which is headed by Vittorio Loreto, a  Professor of Physics of Complex 

Systems at Sapienza University of Rome and Faculty of the Complexity Science Hub 

Vienna. Other schools are the School of Advanced Study of the Open World Research 

Initiative (OWRI) led by the University of Manchester, and the Australia-based ARC 

Centre of Excellence for the Dynamics of Language headed by Professor Nicholas 

Evans. Consequently, linguistic ability, the role played by language in society, and the 

choice of language for different roles vary widely from context to context; these 

inputs must be used in language planning and in communication techniques forming 

a part of the sociology of science which may include choice of language of 

communication at different levels. At the same time, sociologists of science must 

ensure that universal literacy is promoted, and standards of education are increased 

in conjunction with the principles mooted in this paper, so as to make science 

communication effective. These will include 1. Using language dynamics as a basis for 

language planning and syllabus formulation so that science education can proceed in 

the right direction 2. Segmenting populations based on linguistic proficiency, and 

mapping them to sociocultural and socio-economic classes, so that separate 

strategies can be formulated for each. 3. Introducing the dominant language in 

schools along with the mother tongue from an early age, and planning science 

communication in accordance with this strategy. 4. Encouraging relexification and 

borrowing of scientific words from dominant or more vocabulary rich wherever 

possible using a formal process through the medium of an authority 5. Transferable 

skills approach: Importance given to mother tongue at an early age, and to the more 
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dominant or more useful language in later years, and modulating science education 

on the basis of this approach. 6. Use of technology to bridge the gap between 

‘linguistic haves’ and ‘linguistic have-nots’ 7. Teacher training on science based on 

observed cultural patterns  8. Use of appropriate pedagogical techniques based on 

the principles of this paper 9. Use of appropriate instructional aids such as use of pre-

recorded videos for uniform quality 10. Research linking linguistic competence and 

linguistic non-competence to scientific outcomes. 

 
34. Better economic performance  

Economic factors, along with successes or failures of economies can play a major role 

in shaping technological and scientific outcome. This would comprise not just the rate 

of economic growth but patterns of economic growth in terms of equity and reach. 

The USSR emerged as a mighty economic superpower in the twentieth century based 

entirely on communist ideals, and a thrust on science and technology, driven by 

government mandate and diktat. Its output in some branches of science was 

impressive particularly in the physical sciences and space exploration, in which it 

competed with the most advanced countries in the world, and even outshone them. 

However, its accomplishment in other fields of science such as the social sciences was 

less than impressive and ideal, given the percolation of Marxist ideology at all levels 

of planning; instead, ideologies like ‘Scientific Communism’ were propounded, and 

these found their way to other parts of the world. However, countries such as the 

USA with its emphasis of free enterprise and creativity ruled the roost, and attracted 

talent from other countries in the world. Even though economics is outside the 

purview of the Sociologist of science, a root cause analysis of the success or failure of 

economic enterprise in relation to economic models and economic performance must 

be studied from time to time. This is a far from easy exercise to accomplish; the USA 

and the USSR have had their own share of success stories and failures; it would be no 

exaggeration to say that creativity and scientific output must also be given due 

weightage during the economic planning exercise. There is an implied economic 

determinism in scientific enterprise ( a mild version may be referred to as ‘economic 

possiblism’). Thus, according to Marx and others, man had to eat, drink and be 

assured to basic economic necessities before focussing on higher issues, and this may 

also be referred to as economic reductionism; In other words, all higher social, and 

institutional arrangements are based on economic foundations. A parallel may also 

be drawn to Abraham Maslow’s hierarchy of needs where Physiological needs are 

placed at the bottom, and self-actualization needs are placed at the top. Thus, the 

satisfaction of physiological needs would determine the time spent on self-
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actualization needs. Most developing countries have languished at the bottom of the 

heap, and have produced very little scientific output on their own. Scientists from 

these countries have however, often excelled in alien countries such as the USA. 

Socialism in India seems to have done very little to the cause of sciences even though 

impressive institutions were built. Countries with poorly performing economics or 

collapsed economies like Venezuela, cannot hope to focus on scientific endeavour at 

all in their present state. Therefore, over-simplifications like associating scientific 

success with left-wing or right-wing policies must be done away with. Instead, a 

sociologist of science must like scientific output to as many economic and non-

economic factors as possible, and in diverse cultural, economic and political contexts. 

From our perspective, bottom up and trickle up developmental models always work, 

and these would be particularly conducive to the healthy growth of science; however, 

these must be studied along with social and cultural factors, which must form the 

basis for any remedial outcomes.  62  

35. Interdisciplinary studies and studies of interdisciplinarity 

 

Interdisciplinary studies are scientific studies spanning different disciplines, and such 

studies are rapidly gaining ground today, and are as a matter of fact being promoted 

by many institutions, particularly in the USA (with many new academic and research 

programs); while this is a healthy sign, the study of interdisciplinarity is a much 

smaller discipline; it is as yet nascent and needs to be taken to logical conclusion by 

assessing its impact on scientific endeavour. It is a study of how interdisciplinarity 

works, the nature and history of disciplinarity, and the future of knowledge in 

different types of societies, and is usually established by a force outside its 

constituent disciplines; the well-being of society as a whole is a key factor driving this 

agenda. The Association for Interdisciplinary Studies[(founded in 1979, the 

International Network of Inter- and Transdisciplinarity (established in 2010), the 

Philosophy of Interdisciplinarity Network (founded in 2009), and the Center for the 

Study of Interdisciplinarity at the University of North Texas (founded in 2008 and 

liquidated in 2014), are some institutes focussing on the study of interdisciplinarity, 

though from our perspective such studies need to be linked to the Sociology of 

science, and Scientific phenomenology, along with the study of how pre and pseudo-

scientific concepts are inter-related in different cultures and societies (and are 

ordered and co-related mentally) , and the ripple and cascading effects changes and 

 
62 Introducing Anthropological Economics: The quest for an Anthropological basis for 
Economic theory, growth models and policy development for wealth and human welfare 
maximization Sujay Rao Mandavilli ELK Asia Pacific Journal of Social Sciences Volume 6, Issue 
3 (April –June 2020) 
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remediation efforts can have on society and scientific endeavour. This study would 

comprise several concepts such as forward and backward linkage, chains of thought, 

chains of ignorance, circles of ignorance, and circles of institutionalized ignorance. 

These can be studied and analysed in the form of matrices which are presented 

below:   

Thus, a Forward linkage matrix may be presented as follows, and this will analyze the 

downstream impact of scientific or pseudo-scientific concepts and beliefs.  

S. 
No 

Component  What to 
teach and 
how to 
teach  

Linkage to 
principle in 
‘Sociology of 
science”  

Linkage to 
principle in 
‘Anthropological 
Pedagogy’  

1 Origin of language     

2 Theory of human 
origins  

   

3 Origin of components 
of global culture 

   

4 Origin of local language    

5 Origin of components 
of local culture  

   

6 Interrelationship 
between local culture 
and other cultures  

   

7 Theory of mindspace     

8 Theories of 
enculturation and 
acculturation  

   

9 Symbiotic approach to 
socio-cultural change  

   

10 Vertical-horizontal 
factors  

   

11 Cultural remediation     

12 Mind orientation     

13  Ethics and secular 
values  

   

14 Positive thinking     

 

The Backward linkage matrix may be presented as follows and would analyze the 

upstream causes for scientific and pre-scientific beliefs.  

S. 
No 

Principle  What all needs 
to be taught 

How to teach  Notes and 
comments  
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under this 
principle  

Linkage to principle in ‘Sociology of science”  

     

     

     

     

Linkage to principle in ‘Anthropological Pedagogy’  

     

     

     

     

The Remediation matrix may be presented as follows (refer the following tables): 

Sno  Belief  Linked 
beliefs  

Remediation 
techniues  

Explanatory 
notes  

Gap  General 
principle 
generated 

       

       

       

       

       

       

 This may be extended to scientific endeavour (and the impact of scientific research 

on social, cultural and further scientific outcomes) as follows: 

S.No List of unresolved 
issues in science   

Impact of 
issue 

Remediation 
path  

Presentation 
path  

1 Out of Africa Theory/ 
Multi regional 
hypothesis   

   

2 The idea of God     

     

     

     

 

36. To quantify and eliminate uneven impact of scientific endeavour  

Progress in different fields of science been uneven across time and space; the rate of 

progress has also been inconsistent across fields. The Sociologist of science must carry 

out a root cause analysis of this, and to trace the performance of science to good or 

poor practices. Unlike disciplines, such as physics, astronomy, geology, molecular 

biology and chemistry, which are making good progress, progress in the social 
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sciences is painfully slow. Likewise, progress seems to be uneven across countries. 

The International Innovation Index is a global index measuring the level 

of innovation of a country, produced jointly by The Boston Consulting Group (BCG), 

the National Association of Manufacturers (NAM), and The Manufacturing Institute 

(MI), This study places countries like the USA, Switzerland, and Singapore and the top 

of the heap, while countries like Zimbabwe, Burundi and Venezuela are placed at the 

bottom of the heap. While carrying out a root cause analysis for such differences, the 

sociologist of science must analyse all the factors presented in this paper tpgether, 

and chalk out strategies for remedial action. Ninety three percent of all Nobel prizes 

awarded were bagged by scientists from Europe and North America, and Asian 

scientists account for around two percent of the total. Even though Asian countries 

have made progress in developing their economies since the end of the Second World 

War, pure science is still dominated by American and European scientists. Of late, 

countries like India which ranked poorly have improved their ratings somewhat, and 

the causes for these must be ascertained as well. Progress also varies widely across 

the disciplines, and progress in the social sciences in very poor in Asia and Africa. 

Paradoxically, these regions stand to benefit the most from a revolution in social 

sciences.  

37. To measure public trust in science constantly, and across societies  

 

Another commonly asked question is whether the public trusts science or not. 

Another hot topic is whether the public trusts scientific institutions as well, and how 

these may need to be recast to win people’s trust. Measurement of trust in science 

and scientific institutions across cultures along with the causes for differences in 

another burning topic of the day. It has attracted scholarly attention since the 1980’s, 

though only in the West. (Evans and Durant, 1989; Ziman, 1991) Do religious values 

play a role in lack of trust in science, and how can religion-driven attitudes towards 

science be overcome? How do different socio-cultural groups perceive science? How 

do different socio-economic groups perceive science? Is public trust in science 

increasing or decreasing? Is cultural polarization increasing or decreasing? Why are 

there differences in trust across diverse fields in the sciences? Why are social sciences 

lagging behind? Why is there trust in technology, but not science? Why are Asians 

suspicious of western paradigms? Surveys have been conducted in the USA and 

Europe from time to time, and the general consensus is that public trust in science is 

generally increasing. In a recent survey in the USA, around half of American placed 

some confidence in scientists, with only a small number being highly sceptical. Trust 

is government science policy is somewhat lower in the USA. Public trust also varies 

across the sciences, with trust in doctors remaining at the top, and trust in social 

sciences languishing at the bottom. Doubts are also expressed about the public 
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accountability of scientists. On the other hand, we have contradictory trends in the 

west such as new age movements that point out to the fact that something is amiss. 

Surveys in developing countries are virtually non-existent, and there are no culture-

specific techniques for gathering information. People in developing countries are now 

users of technology, but not technology-creators to any degree. Knowledge of 

scientific concepts remains low, and religious sanction and dogma prevail widely. All 

this points out that the sociologist of science has a long way to go, and we are now 

barely even skimming on the surface.   

 
38. To work towards universal human values  

 

Sociologists of science must also work towards the formalization of universal human 

values and scientific values; this is still a work in progress, and we can imagine the 

sociologist of science will have some role to play here. These must be designed to 

replace religious and cultural values that permeate in most societies. There are wide 

variations in such value systems across cultures, and traditional value systems are 

highly valued and cherished and followed in preference to universal value systems. 

Universal value systems are virtually unknown in more traditional cultures, and many 

people in such cultures cannot even conceptualize them. Different cultures 

emphasize different ideals (E.g. Surrender to God in Islam, and Vegetarianism in 

Jainism), and may not emphasize on certain other ideals which other societies 

consider important. Thus, innovation and creativity are not emphasized in most 

traditional cultures, and innovation may be boosted by a change in value systems 

without causing or inducing negative consequences. Some cultures also frown upon 

materialism, which is open to question, and may have different environmental values. 

Such issues may never be satisfactorily resolved Thus, universal ethics must be 

culture-neutral, and must be worked upon by diverse cultural teams. There will also 

be scope for individual variation. Much work has already been done in this regard by 

His Holiness the Dalai Lama and by the Atheist Sam Harris, and many form a part of 

the Universal Declaration of Human Rights, though these are not widely accepted or 

implemented in school systems.  

Religious Values reflect the beliefs and practices around which a religion is 

organized. Most religious values originate from sacred texts of each respective 

religion or interpretations of it and may have been formalized when those texts were 

codified. In some cases, they may have been based loosely on earlier obscure 

tradition; this can be seen from the New testament and the Qu’ran. They can be 

added to in some cases, but seldom completely replaced, and additions are usually 

done within constraints, as exemplified by the Hadith. They may also originate from 

members of the religion or popular culture, but in most cases are badly outdated 
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reflecting the values of an age gone by. In some cases, religious values may vary very 

widely, and may even promote hatred and hostility. Religious values and ethics are 

often the topic of formal study and heated debate, examples being Christian ethics 

forming a part of the study of Christian theology. In many cases, religious values are 

being replaced by secular ethics in many societies, but this appears to be a long-drawn 

process, and an informal one. Very rarely can religious values be jettisoned 

completely as complete religious shifts are rare. Modern education systems pay 

inadequate attention to secular ethics. Thus, conservative youth who may be 

dissatisfied with religious values, may not find answers to questions they seek in 

mainstream textbooks, and move back to religious values. Many others live with 

cognitive dissonance, but this may be a ticking time bomb, as it has the potential to 

foster movements inimical to society. Both Christianity and Islam see God as being 

all-powerful, and the power of the church diminished only gradually. In many Muslim 

countries, religious establishments are still very powerful overriding all other forms 

of law, and the path they may take, and the pace at which they may change is still 

open to question. In recent times, critics of Islam such are Wafa Sultan and Ayaan 

Hirsi Ali have argued that Islamic values are at odds with secular values, and are also 

at odds with material pursuits. They also argue that Islam over-emphasizes 

submission to God, and promotes fatalism. However, they have been unable to 

present any solutions; indeed there are none in sight; the replacement of religiously 

inspired ethics by secular values can only be a slow process.  

Secular ethics also emphasizes ethics that emphasize human ability to reason and use 

his judgement and these may include values  such as logic, empathy, reason or moral 

intuition, all derived from freethinking, and not divine revelation or guidance. This is 

related to the science of morality which grounds morality in rational, empirical and 

scientific grounds to determine what is right and what is wrong, The foundations for 

this were laid by Jeremy Bentham, WVO Quine, and others, who argued that science 

had a role to play in the formulation of ethics.  

Thus, such advocates argue that:  

• Human beings are capable of developing ethics through experience. 

• The well-being of others, and society is central to ethical decision-making 

• Human beings can derive normative principles of behaviour through 

logic and reasoning. 

• This may lead to a behaviour superior to that generated if values 

propagated by religious texts are followed.  

• Human beings must ensure that societies and individuals act based on 

these ethical principles. 
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• Societies must eventually be grounded on ethical considerations 

Humanists also endorse universal morality based on the commonality and 

universality of human nature, and the promotion of individual and joint interests. 

According to the International Humanist and Ethical Union (IHEU), “ Humanism is 

a democratic and ethical life stance, which affirms that human beings have the right 

and responsibility to give meaning and shape to their own lives. It stands for the 

building of a more humane society through an ethic based on human and other 

natural values in the spirit of reason and free inquiry through human capabilities. It is 

not theistic, and it does not accept supernatural views of reality.”  

39. To resolve all paradoxes, for e.g., adopting of environmentally responsible 

technology  

Climate change is a hot topic of discussion today, and includes global warming driven 

by emissions of greenhouse gases such as carbon dioxide caused by human activity, 

and the resulting shifts in weather patterns. Concerns of global warming have 

increased since the first earth summit was held in Rio in 1992, and other meets are 

held from time to time such as the one in Paris in 2015. Though there have 

been previous periods of climatic change, these were not driven by human activity. 

Climate change began after the Industrial revolution, but the trend has been 

accelerating ever since. The situation is expected to get much worse as developing 

countries adopt a more consumerist lifestyle. Needless to say, people in developing 

countries are suspicious of consumerism as they have lived in harmony with nature, 

and some may even blame it on science in general. Thus, resolving paradoxes, can 

pave the way for a more rapid acceptance of technology, and can lead to a greater 

scientific output directly and indirectly.   Sustainable development is the idea that 

human societies must live and meet their needs without compromising the ability of 

future generations to meet their own needs. The official definition of sustainable 

development was developed in the Brundtland Report in 1987, and this idea is rapidly 

gaining ground among planners worldwide. Sustainable technology also brings 

technology closer to the masses (as exemplified by grassroots technology movements 

worldwide, the rise of new and promising technologies such as solar, wind and 

electric propulsion which also promise to be cost-effective in the long-run), and 

allows governments to promote economic development without any fear of long-

term consequences, retribution, or backlash.  

Climate change denial is the denial or scepticism that global warming or human 

induced climate change is real or poses any threat to society. Such individuals or 

groups are found all over the world and may be driven by vested interests such as the 

desire to promote the oil industry or prevent a change in status quo; some other 
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groups hold out global warming to be real, but oppose global warming alarmism. Such 

individuals or groups may present evidence to support their claims, or none at all; 

these groups are now getting marginalized in view of overwhelming evidence for 

global warming. However, we believe the time has come to bury the hatchet, and 

move towards sustainable development paradigms; this will boost public acceptance 

in science and technology greatly, and put society in the path of scientific progress. 

Similarly, other paradoxes coming in the way of adoption of science must be 

identified from time to time, and remediated. The relationship between science and 

culture has not been fully investigated in multi-cultural contexts. For example, 

smoking and binge eating were once fads in the west (as were also consumerism), 

and were seen by other cultures as western excesses; how the cultural convergence 

of ideas, and the removal of cultural bottlenecks lead to a unipolarity of thinking in 

the long-term, and then promotes the cause of science through fuzzy logic remains 

to be investigated in the long-term. This is not mere quixotism or a pipe dream; it can 

be done if proper data is produced.  This must also be related to the theory of cultural 

lag; technology may propagate rapidly, but a scientific temperament may not. This is 

also exemplified by the fact that science is central to public imagination in some 

cultures, but remains peripheral in other cultures; in case of the latter, science may 

be seen as being at odds with culture, tradition or religion. The sociologist of science 

must assess and remediate this.  

 

40. To work with specialists to develop new theories in pedagogy, including 

theories of pedagogical content  

The term Pedagogy is study of various approach to teaching, and is also the theory 

and practice of learning. It also studies how this process influences, and is influenced 

by, the social, political and psychological development of learners, as well as the 

economic, social and cultural climate. It also must study social and cultural needs and 

link them to pedagogical theory, and also includes concepts such as the philosophy of 

education. Pedagogy, is therefore a formal academic discipline, is the study of how 

knowledge and skills are imparted in an educational context; great progress has been 

made in this field in recent years, though progress is not uniform in cultures and 

regions. Theories have also not always led to better educational outcomes, and from 

our perspective, theories of pedagogical content need to be formulated, drawing 

from the principles formulated here.  

Pedagogy has had a long history. There was an increasing interest in educational 

methods and techniques in the Eighteenth and the Nineteenth centuries and 

attempts were also made to evaluate, compare and rank different teaching methods, 

but pedagogy became a true science only form the second half of the twentieth 
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century, and pedagogists such as German philosopher Woftdeitrich Schmied-

Kowarzik, Italian educationalist Franco Frabboni and Giovanni Genovesi made great 

progress in establishing pedagogy as a science.  

Different learning theories and models have been applied in pedagogy, many 

exclusionary. Behaviorism was developed by John Watson, B F Skinner (Operant 

Conditioning), Clark L. Hull (Systematic Behaviour Theory or Drive Theory), Edward C. 

Tolman (Purposive Behaviourism and Sign Learning) and others. According to the 

Social Learning theory, new behaviour is acquired through observation and imitation. 

This was based on work by Albert Bandura and Vygotsky. On the other hand, 

constructivists argue that learners interpret new knowledge on the basis of a 

previously acquired road map. The Theory of Psychodynamics was proposed by 

Sigmund Freud who discussed topics such as psychoanalysis and hedonism. Other 

leading figures in the history of education were Thomas Jefferson and others. 

Margaret Haley was another famous early twentieth century educator who focussed 

on a child-centred approach and teacher training and development. Other influential 

figures in education were Alexander Crummell, Mary McLeod Bethune, WEB DuBois, 

Daniel Payne, Inez Beverley Prosser and Booker T Washington, and many educators 

help promote education among blacks. However, from our perspective, teaching 

methods and learning outcomes must be ratified though ethnography (the 

ethnography of teaching and the ethnography of learning), by considering variables 

such as culture, social conditions, economic conditions, language, language dynamics, 

language acquisition patterns, age, gender etc, and these will open up new vistas for 

learning, and lead to better outcomes. These must also be co-related to the other 

principles of this paper, and must be merged with newer concepts that may emerge 

from an ethnographic study.  

41. To use theories in psychology and other sciences to gauge understanding  

Psychology, which forms a part of the social sciences, is the science of human 

mind and behavioural patterns. Scientists who study psychology are known as 

psychologists. The field is new, and dates only to the nineteenth century, having been 

founded by Wilhelm Wundt, Edward Titchener, and others. Psychology includes the 

study of conscious, subconscious and unconscious phenomena, as well as human 

feelings, thoughts, perceptions, cognitions etc. it straddles the world of physical and 

social sciences. Even though it is an academic discipline of immense scope, most work 

has only been done in the west, and there is a great scope for research in other 

cultures to draw cross-cultural conclusions. This approach will also allow researchers 

to arrive at generalized conclusions.  
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While psychological knowledge is mostly applied to the assessment and treatment of 

mental health problems, it can also understand and solve problems in daily life, 

including social problems. Psychologists also perform scientific research on mental 

processes and behaviour, and aspects of these can be used by sociologists of science 

in understanding perceptions towards science, and identify cultural factors that 

interfere with the formulation of scientific thought patterns and processes. 

42. To use concepts in educational psychology  

Educational psychology is a branch of psychology which deals with the study of 

human learning from a scientific standpoint, and from both cognitive and behavioural 

perspectives, and is loosely based on work done by psychologists such as Jean Piaget, 

Sigmund Freud, and Erik Erikson. This enables researchers to understand differences 

in intelligence, cognitive development, motivation, self-perception and perception 

about the world, which may include individual and cultural differences and 

understand the role they play in determining learning outcomes. The field of 

educational psychology relies on quantitative methods, including testing and 

measurement, to formulate better concepts in areas such as pedagogical content, 

classroom management, and student assessment, which improve learning outcomes 

in diverse cultural contexts. It is also related to psychology, neuroscience, studies in 

cognitive development, and draws heavily from research in those fields. It is also 

dependant heavily on technology and in turn impacts technological outcomes. This 

field of study holds enormous potential, given that most research has been carried 

out in the west. Research must be carried out in other cultures as well, taking into 

consideration cultural, social, linguistic, and religious factors. It also studies factors 

such as motivation, problem-solving abilities, creative thinking, creative expression, 

interests, attitudes and ideals in different contexts, and ties them to social and 

cultural factors. 63 

43. To use concepts in social psychology  

Social psychology is the scientific study of people's thoughts, feelings, ideas, 

inclinations and behavioural patterns in a social and a cultural context, and through 

scientific methods. (Reis and Gosling, 2010) These include the formal and scientific 

study of all psychological variables in such contexts, and can be measured using 

scientific methods. Thus, both psychological and social variables are corelated in such 

studies, and these studies bridge psychological studies with sociological studies, 

supplementing standalone studies in both these fields. Both American and European 

scholars have contributed to this field, with American scholars focussing more on 
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individual behaviour and European scholars tending to focus more on social 

behaviour. These interaction patterns influence human thought patterns throughout 

the human life cycle, and needless to say impact cognitive development and learning 

outcomes greatly. A major difference between social psychology and general 

psychology is that the former investigates social and cultural causes and draws 

inspiration from sociology, while the former investigates individual characteristics.  

Social psychology also studies attribution which is how individual  behaviour, is traced 

to internal and external factors. An internal, or dispositional, attribution is behaviour 

caused by inner traits such as personality, disposition, character, and ability while 

an external, or situational, attribution is behaviour caused by situational factors.it 

also involves formulation of scientific hypotheses, though from our perspective, these 

must be studied in diverse cultural contexts with a view to understanding how 

cultures are geared for scientific output. 64 

44. To use concepts in Cognitive science 

Cognitive science is the scientific study of the human mind and is an interdisciplinary 

field, combining methods from diverse fields of study such as psychology, linguistics, 

philosophy, neuroscience, anthropology, sociology and computer sciences. It also 

examines the human mind, elements that determine intelligence and cognition, and 

studies its thought processes scientifically. At times, even biological determinants 

such as the nervous system and functioning of the brain are examined, along with 

cultural factors. The cognitive sciences began as an intellectual movement in the 

1950’s, and is referred to as the cognitive revolution. Diverse methods such as 

naturalistic observation and computer simulation are often used in this field.  

 
45. Enhancing vistas for Human development  

Human development is defined as the process of enlarging people's freedoms, vistas 

and opportunities with the goal of improving their overall well-being through factors 

such as equity, sustainability, productivity, and empowerment. Human 

development is a function of the freedom people have, and the control they exercise 

to decide what to become and how to live. Although this is taken for granted in some 

cultures, people in other cultures have very little freedom in shaping their destiny. 

The human development concept was first developed by economist Mahbub ul Haq, 

but extended by other researchers. Human development, will, as such greatly impact 

scientific outcomes, thereby brining about social change, and the sociologist must as 

such carefully observe and monitor such trends. There is however, a slow movement 

towards individualistic lifestyles, and greater freedom of individual choice in most 
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cultures, though the pace of change varies. At the top of the apex is self-actualization, 

or the ability to reach one’s full potential and term coined by Kurt Goldstein, and 

developed by Abraham Maslow in his theory of hierarchy of needs.  

 

46. To suggest improvements to scientific method if required 

The scientific method is referred to as the empirical method of 

knowledge construction, and has been a part of  science ever since scientific method 

was developed in the seventeenth century. Components of scientific method  include 

observation, reasoning, empiricism, rigour and objectivity, scepticism, preventing 

cognitive biases etc. Inquisitivity is one of the basis of scientific methods, and 

questions are always posed, and answers sought to them. Hypotheses are formulated 

thorough and the hypothetico-deductive method is often used. As opposed to these 

principles of the scientific method, definitive steps are also followed from 

formulation of hypotheses to testing and conclusion building which may led to a 

ratification, alteration, or rejection of hypothesis. These include methods formal to 

the physical sciences, as well as those methods common in the social sciences. 

Needless, to say the latter place humans and human behaviour at the centre of 

enquiry, with possible wide variations across cultures, and must therefore encompass 

techniques different from those used in the physical sciences. The differences 

between the physical sciences and the social sciences with regard to methodology 

has been pointed out by Peter Winch and others. (Winch 1958) The latter involves 

socially constructed biases and prejudices as well. (Kaplan 1964) (Coomb 1964) 

The term "scientific method" emerged in the 19th century, when a significant 

development of science progressed rapidly and terminologies establishing 

clear boundaries between science and non-science were being developed. 

Naturalists like William Whewell, John Herschel, John Stuart Mill developed concepts 

such as "induction" and "facts" and were focused on the knowledge generation 

process. Great progress was also made in the twentieth century by philosophers of 

science such as Karl Popper, Thomas Kuhn,  Paul Feyerabend, Lee Smolin and Daniel 

Thurs who questioned the universality of the "scientific method" and the idea of 

science as a homogeneous and universal method with that of it being a 

heterogeneous and local practice. Even though some scholars of sciences question 

the universal validity of scientific methods, others label this as epistemological 

anarchism. We believe that social sciences must take their due place in their sun, and 

the fact the unlike the physical sciences, social sciences are culture centric must be 

acknowledged. Scientific method must develop accordingly, and must be led by 

scholars across the world. This will allow for concerns and considerations other than 
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those applicable to only the West to find voice and expression, and may also 

reinfluence scientific method in general.  

Conclusion  

Even though Sociology of science has been around for some time now (its 

antecedents data back a century or more) we will argue that the field has largely failed 

to meet its objectives, and has scarcely made any impact in more traditional societies 

where pre-scientific ideas and ideas still reign supreme. This has had a negative 

impact on society, by promoting backward-looking, religious-inspired ideologies 

among others, many promoted by those with a formal western education. Thus, 

recasting the field, and looking at its purpose in fresh light, along with the 

reformulation of its objectives will allow scientific progress to accelerate across the 

sciences and across the world. This will enhance social, cultural and economic 

progress, and will greatly serve the cause of science and scientific method as well. In 

order to overcome vested interests and myopic interests, scholars from all around 

the world, and across disciplines must participate. This endeavour may  be by no 

means easy, and may be painstaking and consuming, but we will argue that the result 

will be worth it. It will also greatly enhance the human experience, and the quality 

and breadth of human life, by bringing the benefits of science and scholarship to the 

doorsteps of the marginalized and poor. The West need not fear either, because it is 

poised to remain at the epicentre of scholarly endeavour for some time to come. It 

will legitimize western science too, and ensure that it captures public imagination for 

some more time to come.  


