


"No process yet disclosed by the historical study of scientific development at all resembles the methodological stereotype of falsification by direct comparison with nature."  Discuss.�PRIVATE ��





With this statement in his book "The Structure of Scientific Revolutions"(SSR), T.S.Kuhn explicitly challenges the theories of, and the evidence put forward for those theories by all the philosophers of science who believe in the concept of falsification as a means of progressing in our scientific knowledge, most notable among them being Sir Karl Popper.


	In this essay, I intend to give a brief description of the theory of falsification, together with a discussion of any problems that it engenders, and follow this with an explanation of the 'rival' theory put forward by Kuhn.


	What then is the "methodological stereotype of falsification by direct comparison with nature"? It is Kuhn's description of Popper's theory that scientists progress in their respective fields by putting forward theories based upon evidence already obtained, and by then attempting to falsify those theories, normally by refuting the conclusions that can be drawn from those theories. One result of this belief is that, given that laws of nature, and indeed any laws that involve the real world, are concerned with an infinity of things, then it is consequently impossible to conclusively falsify any theory based upon these laws. Thus, as a simple example, if one is attempting to falsify the claim that 'all insects have six legs', then one must prove that there is at least one insect that has fewer or more legs than six. However since we can conclude that there are, if not an infinite number of insects, then at least far more than we could ever count, then there is no way of conclusively proving this claim. Each instance of an insect with six legs merely makes the claim above more likely i.e. it improves the percentages. Nevertheless, it only takes one instance of a five-legged insect to disprove the claim that all insects have six legs. By this method then, almost all claims made in the realm of experimental science would be considered by Popper to be 'as yet not disproved', although for most purposes they can be considered as true.


	This entire concept of falsificationism came to general public awareness in 1934, in Popper's book "The Logic of Scientific Discovery"(LSD), and it was really in response to this that Kuhn wrote SSR. Kuhn's 'rival' theory of scientific development is based upon the concept of the 'paradigm'- a concept that is fraught with misinterpretation. It is this theory of Kuhn's that I shall concern myself with in this essay, although I will refer to LSD in order to compare the two theories.


	As I said, central to Kuhn's view of the way in which we learn and improve in our scientific knowledge is the concept of the paradigm, and this can be said to have a broad and a narrow meaning. In its broadest sense, a paradigm is something that is shared by members of a scientific community, and that accounts for the "relative unanimity of their professional judgements"


(SSR, p182(Postscript))


	In the Postscript to the 1970 2nd edition, Kuhn describes this view of a paradigm as a 'disciplinary matrix'- a composition of ordered elements of various sorts that are the common possession of members of a particular scientific discipline. In this matrix he includes symbols as used by a subset of scientists, such as (x), (y), (z), F=ma, and the like. In addition, he includes the idea of a set of values shared by all natural scientists, such as the notion that quantitative judgements are better than qualitative ones.


	However, the notion of a paradigm that is most easily understood is the idea of it as a particular scientific achievement that shares two characteristics. These are that is a new discovery or theory that is, to a certain extent, unprecedented, and that it opens up new avenues of scientific development. Kuhn gives a number of examples of this sort of paradigm throughout the book - Aristotle's analysis of motion,


Ptolemy's computations of planetary motion, and Maxwell's mathematisation of the electromagnetic field.


	As Kuhn points out:





	Paradigms gain their status because they are more 	successful than their competitors in solving a few 


	problems that the group of practitioners has come to


	recognise as acute. (SSR p.23)





	One should note however that paradigms do not necessarily answer all the questions that scientists may wish to know about a particular problem, and are often only a new way of looking at things which promises answers to those who choose to look.


	Kuhn's notion of the paradigm is in contrast to his notion  of 'normal' science. Normal science is what occurs during most periods of scientific research, and it consists of three things:





	1) Extending the scope of the paradigm to cover additional


	   phenomena.





	2) Formulating quantitative laws that further articulate the 	   paradigm





	3) Increasing the precision of the agreement between 	  	 	   observations an calculations based upon the paradigm.





	Kuhn at various points in SSR describes normal science as


"mopping-up", and of necessity, its arena is limited to articulating those theories that are supplied by the paradigm. 


Thus all normal science is, to a certain extent, to be considered as research based upon a particular paradigm


	Therefore according to Kuhn, the history of science consists of periods of normal science, interspersed with paradigm shifts, where a particular scientist or scientists 'hit upon' a new way of looking at things.


�
	Since normal science is not concerned with developing new theories, and it is normal science that accounts for the major proportion of a scientists time, then it is obvious that the real 'scientific development' of the title takes place during periods of, and leading up to, paradigm change. 


	According to Kuhn, as scientists progress through relatively small problems during a period of normal science, they sometimes come upon puzzles that appear to be insoluble, and afford of no answer by recourse to the paradigm by which they are discovered.


	These 'anomalies' are normally ignored if they are small enough. After all, as pointed out earlier, no paradigm can successfully answer all the problems in a given field, but will always leave some questions unanswered. However, if too many of these insoluble puzzles occur, or if they become so acute that they threaten the stability of the paradigm itself (normally because they call into question some central tenet of the paradigm), and they become considered as counterinstances, rather than as minor problems, then the situation occurs where scientists may begin to doubt the paradigm that they have been using. It is this that Kuhn calls "the transition to crisis and to extraordinary science..."(p.82).


	It is Kuhn's contention that at this point, scientists will tend to focus upon this problem above all others, and in doing so will tend to 'attack' it from a variety of angles, whilst making ad hoc adjustments to their reading of the paradigm. Thus


it is that "all crises begin with the blurring of a paradigm and the consequent loosening of the rules for normal research"(p.84)


	Finally a scientist (or group of scientists) may present a new paradigm, and a 'fight' will ensue over which paradigm is better suited to answering the problems in the particular scientific field. It should be noted that, according to Kuhn, the process by which a new paradigm is accepted is NOT a cumulative one - it is, as he says "a reconstruction of the field from new fundamentals". Thus, whilst the two competing paradigms may answer many of the same questions, the are inherently incompatible. Obviously it is Kuhn's contention that his system and Popper's are not only different but are also incompatible, and that his concept of the way in which we gain our scientific knowledge is a 'better' one. We may therefore treat their two concepts of the philosophy of science as two competing paradigms,


each of which answers a number of mutual questions, but takes a different way of doing it.


	One of Kuhn's major criticisms of the Popperian system is in the way that Popper seems to imply that scientists will falsify theories by comparing them with nature and, if there is not perfect agreement, will then give up, as opposed to Kuhn's method of comparing a paradigm both with nature and with a competing paradigm. He likens a scientist who rejects a paradigm when faced with an anomaly to the proverbial "bad workman".


	However, it seems to me that, although he does not explicitly say it, even Popper would realise that it is inconceivable that a scientist could reject a theory that has met with some problems without having previously developed some other theory that answered those problems. Thus although a Popperian will reject a theory if it does not accord with nature, he will also have a new theory worked out which is normally an adaptation of the old theory, which he believes will answer the problem. Surely scientists do not 'start all over again' if their theories do not pan out, which is what it seems to me that Kuhn implies that Popperians do.





	One great problem with Kuhn's book is that it draws upon a very limited range of examples, all of which are, in Kuhn's own words, "striking examples". Obviously in a book of this sort, he is trying to get across a point, but with this in mind, he seems to have selected examples that will agree with his own version of events. It is this that leads me to see a flaw in the argument that these are two competing systems. It would appear that they are to be 'used' for two different things. Kuhn's paradigms are only really useful when applied to great scientific discoveries, whereas Popper's system of falsification is a far more mundane tool, which should be used by a scientist who is faced with a number of different possible theories, and has to choose between them. Thus it is that one can view Popper's system as a further articulation of Kuhn's normal science. Indeed, although Kuhn defines the areas that normal science should cover, he does not explicitly define how scientists should conduct their theory testing during a period of normal science, although he does say:


	


	(These) three classes of problems - determination of 	significant fact, matching of facts with theory, and 


	articulation of theory - exhaust, I think the literature


	of normal science, both empirical and theoretical.





	What most puzzles me is the assumption by Kuhn that the scientific world is divided up into "great scientists", and the rest of us. Kuhn's paradigms are few and far between, and are, it appears, only of use to those great scientific minds, whilst Popper's idea is to open up science to all by giving us a truly scientific method for analysing and disposing of theories until we arrive at a working theory. It is not therefore surprising that Popper's process is not "disclosed by the historical study of scientific development", given that it is not the sort of system that would come to the attention of a historian of science.


	Having said this, I am unsure to what extent Popper's system is actually used, and to what extent it is an idealised system that Popper is saying that we ought to use in our pursuit of knowledge. Certainly it seems to me to be unlikely that a scientist would actually use Popper's system because it is inherently very disheartening to attempt to falsify all one's own work. Also, it relies on us as scientists trying out those theories that are most easily falsifiable, and as has been pointed out, theories contain a descriptive component as well as a predictive component, and from the point of view of their descriptive merit, the choice of "theories possessing the highest degree of probability would be made".(Tricker 1965 pp.161-162)


	In conclusion, Kuhn's system, with its obvious basis in fact does tend to present a more realistic face than Popper's, which sometimes gives the impression of being an unworkable blueprint.


I would say that the attempt made by many commentators to compare and contrast these two systems is inherently ill-founded, because they are really used for different purposes. Nevertheless, one is left with the feeling that, as most "historical study of scientific development" is concerned with particular scientific discoveries, it is perhaps unsurprising that a system that concerns itself with the tasks of the relatively boring puzzle-solving activity of "normal science" is not well represented in the literature of science.
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