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Promoting a “scientific temper” has been given pride of place not only in the Constitution but also in the wider democratic movement in India. The term itself as well as the role it is supposed to play in steering Indian society, socio-economic development and progressive culture, are unique to India. It is therefore not surprising that scientific temper has historically been a difficult concept to understand and explain. Various groups and people who swear by it have interpreted it differently, and honestly believe that the work they do represents fulfillment of their civic and political duty to promote scientific temper.


Much water has flown since a group of scientists and scholars led by Shri P.N.Haksar, Dr.Pushpa Bhargava and Dr.Raja Ramanna drafted the Statement on Scientific Temper in 1981. The world and India have changed substantially, and so has the character of science and technology, and how S&T has come to be viewed by practitioners as well as by broader social forces. The perception of science and technology by the citizenry in India and elsewhere has also changed profoundly. These changes had in fact been underway for quite a while even before the Statement, which had even then led many in academic and activist circles to critique the concept. A close reading of the Statement itself, however shows, as we shall see, that much of this criticism (but not all!) arose from a misinterpretation or “over-reading” of it. Nevertheless, for many reasons discussed briefly in this Note, there is a need to update and indeed enlarge the concept of scientific temper, and how it is to be promoted. 

Method of Science
 Firstly, the emphasis in the Statement on “the method of science,” (all the 4 central premises mentioned are built around this), has been the focus of attention on two grounds viz. (a) that it over-emphasizes the tools of experimental science, i.e. hypothesis-experiment-observation-theory along with predictions and replicability, which are not uniformly applicable even across different branches of the natural sciences, and which also do not explain how scientific knowledge gets created in practice; in doing so, it over-simplifies science and hence the scientific attitude (b) that it implicitly extends these methods to the social sciences, in which tools are quite   different (eg. experimentation of the same kind is not feasible, replication of experiments is not possible) as are the nature of theories, explanation and prediction; in doing so, the Statement does injustice to the social sciences and to the very self-proclaimed project of unification of the natural and social sciences, and promotion of a scientific temper. Let us deal with the former aspect first. 

  
The rather formulaic characterization of the “method of science” is largely due to the particular path the natural sciences took in Europe in the 17th to 19th centuries, which stressed empirical, sensory or measurable observations, and singular, rational explanations. By the turn of the 20th century, as science began to grapple with theories dealing with subjects beyond what could be physically observed --- extremely large astronomical objects, atomic and sub-atomic particles too small to be seen by any instruments, or speeds too fast to be measured by any meter --- the necessity of physical observation receded and the empirical foundations of science were shaken. Einstein’s general theory of relativity predicted that light would be bent due to the mass of stars near which they passed, but opined in 1936 that “there is no hope of observing this phenomenon directly.”  While the special theory of relativity was accepted quite soon by the scientific community due to its connectedness in current theories and mathematical proofs, the general theory took much longer to be accepted due to an apparent lack of applications and observational verifiability. It came to be widely accepted in the 1960s and provided linkages to other theories of the time. However, it was visually confirmed and his prediction quantitatively verified only in 2015 by the Hubble telescope (with some earlier confirmation in the 1970s). Many other theories, such as the “big bang theory” of creation of the universe, or even the theory of evolution, do not depend on physical observation or experimentation in any major sense except inferentially, and yet are widely accepted as the hitherto best representations of reality.

Thomas Kuhn and other philosophers of science also stressed the “theory-laden nature of observations,” i.e. that what you observe and how you observe, and what kind of experiments you conduct, is so dependent on the prevailing theory (or paradigm), that developing new theories increasingly becomes a huge challenge, and the status quo exerts a massive influence. Many other thinkers have also underscored the importance of qualitative aspects which, of course, the social sciences deal with extensively. And the universe of mathematically precise predictions have long given way to probability statements, statistical projections, and rather large margins of error, rendering moot the term “exact sciences” once applied to the natural sciences.


The point here is that reducing science to the simple act of observing objects or phenomena, and deriving theories from such observations and predictions, is a perspective belonging to past centuries, weighed down by ideas from the European Reformation and its assertion of objective rationality and empiricism, which were sharply criticized by later radical thinkers as idealist notions. Such a reduction also does injustice to the vast and expanding project of knowledge creation which is science, whose tools and methods are continually evolving.  Perhaps such a discourse may be adequate while addressing middle-school students strictly on scientific subjects alone, just as Newtonian physics is adequate for mundane terrestrial calculations, but the vast quest of science is not as limited or restrictive, and the scientific temper calls for more, especially when it comes to societal dimensions of S&T. 

It is now widely recognized by philosophers of science that, while the hypothesis-experiment-observation-theory method is quite valid for simple experimental proofs, the advancement of scientific knowledge does not quite follow this method in practice. Often, it is pushed along by “Eureka” moments of intuition, chance discoveries, leaps of imagination and sometimes outrageous claims. So long as contesting ideas are put forward based on a platform of existing knowledge sufficient to establish their credentials as serious contenders, they can be pursued, confirmed or rejected, perhaps indeed by experimentation of some kind, and gradually gain acceptance of peers in the scientific community, and add to the body of knowledge we call science.  

As the Statement itself recognizes: “Scientific Temper is compatible with observation and insight, reasoning and intuition, systematic work and creative impulse.” 

Natural and Social Science

The question of whether the “methods of science” apply to the social sciences also, has vexed scholars for long, because of obvious differences in subject with the latter dealing with human beings both individually and in collectivities, making for enormous uncertainties in responses to given situations, and of course rendering experimentation (except of limited kinds) virtually impossible. Laws or theories in the social sciences also have far less exactness than those of the natural sciences, and the less said about predictions, the better! History, as they say, mocks those who dare to predict the future!  

Most scholars, however, have long recognized underlying similarities in the goals and methodologies of the natural and the social sciences. Both seek to make sense of reality, natural and social, and have sought to work out methodologies and bodies of theories that can crystallize into a consensus in the community of practitioners. Not surprisingly, these efforts have achieved more success in the natural than in the social sciences where consensus is extremely rare between rival schools of thought. But within each school there is a broad agreement on a body of theory, on what constitutes phenomena of observation, on methodologies for collecting data, on analytical methods, and types/ forms of explanation. In recent debates in India on history, one has witnessed a remarkable convergence among historians, despite other known differences, vis-à-vis the manufactured history of Hindutva votaries.  

Social scientists have played an important role globally in discussions, especially since World War II, on the social dimensions of S&T, including in founding a new inter-disciplinary research programme called S&T Studies or STS. As we shall discuss in more detail later, this involvement of social scientists in S&T policy issues was prompted in large part by problems and public as well as governance concerns arising from adverse impacts of several technologies, industrial accidents and pollution, increasing dominance of large especially multi-national corporations over S&T research, and the widespread public perception that S&T is too pervasive and with too profound an impact on society to be left to small cliques of corporate or governmental scientists alone. In the US and Europe in particular, this has also led to substantial growth of inter-disciplinary studies and policy-making platforms bringing together natural and social scientists. 

In the most complex and planetary-scale environmental issue, namely climate change, successive IPCC Assessment Reports and other academic and activist studies have seen such inter-disciplinary work acquire global importance, although not yet integrated into a common perspective. Unfortunately, we are very far from this situation in India. However, the Peoples Science Movement in India are, or should be, quite familiar with these approaches, since most PSM work in S&T Policy have taken such a holistic approach in assessing and critiquing many S&T Policies in the country, although they themselves may not have internalized or communicated the important methodologies used and lessons learned. 

This widening of the academic foundation and social base of the sciences taken as a whole, has led to S&T policy-making and determination of research priorities increasingly taking into account, not just internal concerns of natural scientists and engineers, but also issues such as risk assessment, cost benefit analysis, ethical issues, environmental assessments including socio-economic impacts and trade-offs etc. These important aspects and related methodologies, although now very much a part of mainstream decision-making  on S&T policy and its implementation certainly in many developed countries, are usually not brought under the ambit of discussions on the Scientific Temper and the “methods of science,” especially in India including by the PSM in an explicit and self-aware manner. This needs to be urgently corrected. 

It is noteworthy that natural and social scientists have increasingly come together of late all over the world in the face of multiple assaults on scientific research, on higher education and on the sciences taken together, first due to neo-liberal economic policies followed by numerous governments in both the global North and South, and related retreat of the State from its historical and necessary role of supporting S&T and social science research and higher education institutions, and second due to the onslaught on science itself and on the scientific attitude among the wider public. While the UK in particular, and several European countries and Australia, have slashed funding for higher education and research (with the social sciences suffering most of all), the US has witnessed savage attacks by the Trump administration (after many years of State-level attacks by Christian fundamentalists/ conservatives) on climate science, environment and the sciences as a whole including on leading regulatory agencies, science academies and think-tanks. Similar assaults have taken place in Turkey, which has banned teaching of evolution, along with wider assaults on universities and intellectuals. We are all familiar with the situation in India, with funds for S&T research stagnant or declining while pseudo-science “studies” on cow products, the mythical Sarasvati River etc are being stepped up. Various manufactured “histories” on scientific achievements in ancient India are being propagated, and those who question such claims, as the scientific attitude demands, are attacked as anti-national, westernized, Macaulay-putras! There is a wholesale assault underway on JNU (reputed for its social science departments), University of Hyderabad, and various IITs, all with the clear intent of suppressing critical thinking and social or socially-relevant research.

It is imperative that, in this broader context, AIPSN and like-minded groups such as those gathered here, make concerted efforts to view and articulate Scientific Temper as embracing the natural as well as the social sciences, and view attacks on one as an attack on the other, which will definitely be reciprocated. This should also find honest reflection in an updated perspective on “the method of science.”

Various thinkers on science and society, such as J.D.Bernal, have long advocated (even predicted!) the unification of the sciences including the social sciences. The Statement on Scientific Temper also says: “The method of science, therefore, constitutes a regenerative process for collecting information and processing… to create meaningful patterns leading to an ordered understanding of nature of man himself, his natural and social environment. In this sense, the method of science encompasses all aspects of communicable human knowledge and cuts across all artificial compartmentalisation like natural science, social science, applied science, etc.” (emphasis added). 
New social contract for science

Before and during World War II, the general populace around the world had come to view S&T as the greatest unblemished boon, which would bestow undiluted benefits to humankind.  During the War itself, governments routinely turned to scientists and engineers as the key resources (termed “boffins” in Britain) to solve problems and go ahead of the opponent’s capabilities. This led to development of radar, sonar, rockets, jet engines and the computer. It also led to the development of the A-Bomb, after much debate and division in the scientific community. After the War, many other developments in S&T led to increasing disquiet among the people, mounting to widespread disappointment and opposition to S&T which began to even be regarded as an inimical force to be guarded against. The uncovering of the harmful effects of DDT as well as efforts by the industrial and bureaucratic establishment to suppress this information, all brought out in Rachel Carsons’ path-breaking “Silent Spring,” showed that science does not always deliver social and environmental benefits. The Minamata incident of mercury poisoning, the Three Mile Island, Chernobyl and Fukushima nuclear power plant disasters, the Bhopal Gas Tragedy, the Narmada Dam being built for the benefit of some downstream farmers at the cost of poor tribal farmers upstream, the growing controversy and public anxiety over Biotechnology, Atomic power, nanotechnology and GM (BANG) technologies, have together mounted enormous pressure on all concerned for greater social control over an increasingly corporatized S&T. 


This has led to elaborate multi-disciplinary international discussions leading even to the drafting of a new UNESCO Social Charter for Science. This is not the place to go into details. The point being made for the limited purposes of this Note is simply that the place of science in society is no longer the prestigious, untarnished one that it once was, that expectations from science are viewed with trepidation or anxiety as much as with optimism and hope. 

The Statement expresses the sobering view that “We must... combat the tendency to treat science and technology as a sort of magic. It should be explained that it is unscientific to believe that if scientific and technological solutions exist to a range of problems, these will be automatically adopted. The nature of social stratification and the power structure in a society prevents the acceptance of such solutions.”  While pointing to the obstacles posed by social and political structures, which is of course in their very nature, the Statement does not question whether the technology itself actually provides an effective solution, and whether this solution is socially and environmentally beneficial. In light of the above discussion, a healthy dose of scepticism is warranted regarding S&T policies put forward by corporate interests and the political-bureaucratic (including S&T administrative) establishment indebted to the former.  We may well recall the remark elsewhere in the Statement that “Scientific Temper is, therefore, incompatible with the acceptance of authorities of all kinds or of 'high priests' who may not be questioned.”  The concept and task of the scientific temper needs to be updated to also interrogate  S&T emanating from this establishment, and to work among scientists and in S&T institutions as well. 
If we pull together all these strands of our discussion, the concept of a Scientific Temper needs to be closer to premise (c) in the Statement, perhaps operationally the least used in practice, viz.: that “the Scientific Temper… involves the fullest use of the method of science in everyday life and in every aspect of human endeavour, from ethics to politics and economics.” This is a much larger, and more complex agenda, that we have been used to till date.
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