SCIENTIFIC REASON
Ian Hacking

The first lecture summarizes and revises ideas presented in Scientific Reason, lectures given in Taiwan and published in 2009. The second and third lectures develop later material not touched on in the Taiwan lectures.

I. Methods, objects, and truth

(21 April 2010)

There are several quite distinct styles of scientific investigation, most or all of which are regularly deployed in most sciences. They are characterized by their methods, the objects they study, the kinds of explanation that they offer, and much else. Each is rooted in basic human capacities, but each was discovered in specific historical conditions. We have had to find out how to find out, and in so doing have established canons for reasoning and truthfulness. These distinct styles of scientific inquiry cry out for a cognitive history, an account of how universally available innate capacities were discovered and nurtured at specific times and places, and later came to constitute the ways in which we find out about the world and ourselves. 

Short names for six such styles are mathematics, experiment, hypothetical modelling, probability & statistics, taxonomy, and historical derivation of genetic development. This list was first set out by the historian A. C. Crombie, but I put it to fairly radical philosophical uses. It bears on fundamental and traditional questions about truth and reason. Each style is in a certain sense self-authenticating, in that it brings into being its own criteria for truth, evidence, explanation, and even existence.  The styles are well known in popular history of science. There is a typically a famous period of crystallization for each style, associated with a legendary figure. We think of Thales for mathematics, Galileo for hypothetical modelling, Pascal for probability, Linnaeus for taxonomy, and Darwin for historico-genetic derivation. These are not just styles of reasoning, for they involve action and intervention as much as thought and theorizing. Hence they will be called Styles of Scientific Thinking & Doing in the Western Tradition.

II. Taxonomy and probability

(26 April 2010)

Every style of scientific thinking & doing relies on specific cognitive capacities that appear to be part of the human evolutionary heritage, but the capacities used are distinct in each case. Their relationships to truth are also different. It is striking that in the case of most styles, there have been heated philosophical debates as to whether they produce truth at all. Thus both Quine and Wittgenstein doubted that mathematical propositions can sensibly be called true or false when they have no application. Positivists from Comte to Van Fraassen have denied that statements about unobservable theoretical entities can be asserted as true or false. Taxonomy does not even make direct truth claims, and the connection between probability and truth is quite different again. Yet both are an integral part of scientific enterprises. Cognitive scientists urge that each is grounded on its own innate cognitive module. Their relationship to truth and reason is the chief topic of this lecture.

III. Historical derivation

(27th April 2010) 

All peoples have myths of creation that make sense of how both the universe and human beings came into existence. We now account for the universe by the Big Bang, and we invoke Natural Selection to understand life, the species, and their origins. There have been many waypoints in the structuring of this kind of explanation; some of us have a special fondness for Lucretius. Here we are concerned less with truth than with new criteria for being a sound historico-genetic explanation. Once again there are in-principle sceptics: Popper did maintain that evolutionary theory and natural selection are still at the metaphysical stage and have yet not become scientific. The logical possibility of such scepticism is not a series of coincidences, but is an essential aspect of every style of scientific thinking & doing in the Western tradition. This lecture will conclude with a brief discussion of the curious ways in which the crystallization of a style of scientific thinking & doing is often associated with a shift in Western moral sensibilities with which the style is intimately connected.

