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V. The Revenge of Historicism: Thomas Kuhn's Account of Scientific Progress

The Received View of Science before Kuhnian Revolution

There are many views about the nature of science that Popper and the logical positivists shared:

· Science is cumulative and progress is incremental.

· Science is unified: there is a single set of fundamental methods for all the sciences and all natural sciences all ultimately reducible to physics, i.e., Reductionism.

· Epistemologically crucial distinction between the context of discovery and the context of justification (verification). Evidences for scientific knowledge ought to be evaluated without reference to the causal origins of the theories or observations in question.

· Scientific evaluation of evidences is value-free because there is an underlying logic of falsification.

· Sharp distinction (demarcation) between scientific theories and other kinds of belief systems.

· Observation and experiment is a neutral foundation for scientific knowledge in the sense that there is sharp distinction between observational and theoretical terms.

Challenging the Textbook View

1. Anti-incrementalism: Kuhn disputed the "cumulative" or "textbook" conception of scientific change -- namely the growth scientific knowledge results from applying the neutral instrument of scientific method to independently existing reality; that this method requires that theory be tested against reality, and should they fail, be discarded as falsified; and that scientific advance consists in graduate accumulation of ever truer hypotheses and theories.
2. Science had made great strides in spite of the fact that the investigative techniques described by Popper was often ignored or unknown to leading scientific lights. Reject method as a sine qua non.
3. Actual history: significant conceptual and methodological discontinuities, sometimes of revolutionary proportions.

A Theory of the Structure of Scientific Revolution

1. Paradigm: beliefs about the nature of reality, the problems it poses and the proper ways to investigate those problems; master or exemplary theory.

2. Normal science: A paradigm restricts the attention of its enthusiasts to those facts that alone seem relevant to event of interests to the scientific community. Where attention is focused, normal science can flourish.
3. Anomalies: phenomena for which the master-theory affords no plausible explanations
4. Rival paradigm: signals the onset of a crisis and even a thoroughgoing revolution
5. Scientific revolution: a revolution succeeds when scientists' loyalties and allegiances are transferred from the old to the new paradigm. This victory inaugural a new era of normalcy.

6. Every scientific revolution succeeds by joining a little falsification of the old paradigm with a little verification of the new.

Kuhn’s Theory Left Few Perceived Views of Science Unscathed

1. The Copernican Revolution: geocentric paradigm vs. heliocentrism
2. Theory and observation

3. Incommensurability

4. Relativism and the role of reason in science

VI. Post-Kuhnian Philosophy of Science

Criticism: The distinction of normal science and scientific revolutions
1. A paradigm does not fall, all at once; it is more likely to erode over time.
2. Small-scale mini-revolutions occur frequently in the history of science

Are we back to where we started before the Kuhnian theory?   
 Three important contributions:

1. Kuhn's conception of scientific change-through-revolution -- science is a dynamic, discontinuous, and not wholly cumulative one.
2. The inseparability of history and philosophy of science
3. Kuhn's undermining of naive falsificationism (facts can falsify theories)
Reconstruction of a rationalist account:
Issue of Incommensurability

1. Theses of perfect (strict) incommensurability: No neutral observation-language. All meaningful observation-reports are theory-laden. The phenomena of scientific investigation count as relevant facts solely by virtue of their being statable in a theoretical language.
2. Theses of imperfect (partial) commensurability: scientific theories are, in a way roughly analogous to natural languages, mutually intertranslatable.
3. Kuhn accepts imperfect (partial) commensurability to make this thesis coherent. Empirical tests never suffice to refute a theory. Falsifiability cannot serve as the demarcation criterion for distinguishing science from non-science.

Issue of Falsificationism
1. Naive Falsificationism
· Facts can falsify theories. It assumes that facts and theories are wholly separable in all cases. 
· The truth-content of the latter can be ascertained simply by comparing it with the former. Falsifiability thus serves as the demarcation criterion.

Two mistaken assumptions:
(1) There is a clear-cut dividing line between observational and theoretical propositions.
Example: Galileo's supposed refutation of Aristotelian theory of flawless spheres. All observation involves interpretation. 

(2) If a proposition qualifies as a basic or observational one, then it is either incorrigibly true or incorrigibly false.

· Propositions can only be derived from (and be consistent or inconsistent with) other propositions -- no factual proposition can ever be proved or disapproved from an experiment.

· There is no sensations unimpregnated by expectations and therefore there is no natural demarcation between observational and theoretical propositions.

2. Methodological Falsificationism

The division between observational and theoretical propositions is not natural but conventional; that is, where to draw the line is a methodological decision.
· The sorts of basic observational proposition for testing theory T are propositions drawn from another touchstone theory.
· For purpose of testing, and falsifying, one theory, we use another. 

· Use our most successful theories as the extension of our senses.
· A proposition is theoretical in T may be accorded observation status in T'

· 3. Sophisticated Falsificationism

· A scientific theory T is falsified if and only if another theory T' has been proposed with the following characteristics:

· (1) T' has excess empirical content of T; T' predict novel facts, facts improbable in the light of T

· (2) T' explains the previous success of T. All the un-refuted content of T is contained in the content of T.

· (3) Some of the excess content of T' is corroborated.
· Scientists tend to be bold in the conjecture but cautious in their refutation; good theories being hard to come by, they hold fast to what they have already.
· No falsification before the emergence of a better theory
Issue of Scientific Progress
(1) Imre Lakatos’ Theory of Scientific Research Program

· A theory of scientific progress of an eminently critical and rational sort.
· Scientific progress can only be gauged by looking at the successes and failures, not of a single theory, but of successive series of theories, each sharing common core assumptions. Such a series Lakatos calls a scientific research program.
· Scientific research program: hard-core and protective belts
· Progressive problem-shift: the character of the adjustments made in its protective belt 

· A theoretically progressive series of theory is also empirically progressive
· Each new theory leads us to the actual discovery of new facts
· Theories are never falsified absolutely but only relatively; they are superseded by better theories.
· New Lessons: tenacity and tolerance
Issue of Relativism and Irrationalism
· Strong Program of Sociology of Science (David Bloor): Carrying the Kuhnian argument to its ultimate point.

1. True beliefs in science are just as caused by the interpretation of data via projected scientific metaphors as are false beliefs

2. The content of scientific beliefs is as socially determined as anything else.

3. Scientific knowledge is socially constructed rather than discovered.

· It invites subversive relativism. Knowledge for the sociologist is whatever men take to be knowledge. It consists of those beliefs which men confidently hold to and live by. All beliefs are related to features of their social context. 

· Methodolgoical Anarchism: Paul Feyerabend, “All methodology have their limitations and the only rule that survives is ‘anything goes’

· No methodological demarcation criterion, only a political one. A matter of taste and fashion therefore beyond rational criticism.
VII. New Philosophy of Science: Scientific Realism
Realist Claims
(1) Positivism had radically misunderstood the natural sciences
(2) The natural and social science may not, after all, be so radically different in their methods

Five Canons: Empiricism vs. Realist

· Atomist Ontology vs. Non-atomist Ontology
· Empiricist Epistemology vs. Non-Empircist Epistemology
· Nominal vs. Real Definition
· Induction vs. Retroduction
· Nomological Explanation vs. Structural Explanation

Realist Ontology: Non-atomistic

· To be is more than "to be perceived".  
· Realism takes seriously the existence of the things, structures and mechanisms revealed by the sciences at different levels of reality.
· The task of science is to explain "facts" in term of more fundamental structures, and in the process it may reveal some of these facts to be illusions.
Admit both external and internal relations, internally structured and differentiated objects having causal powers and liability. 


Empiricist Ontology: Atomism

· The world consists of discrete, distinct atomistic elements existing at discrete, distinct points in time and space. 
· Being atomistic these basic elements have no internal structure or differentiation and no causal powers. The various objects that we know are nothing but different combinations of these atoms.  All relations between objects are external or contingent, so that all sequences are accidental.

Empiricist Epistemology

· Observation as fragmented into simple, unproblematic, indivisible readings. 
· Retention of atomism makes it difficult to appreciate fully the sense in which observation is theory-laden. 
· If objects and events are atomistic rather than complexly differentiated and structured it is not clear why so much intellectual labor needs to be expended in developing concepts or schemata by means of which they can be observed.
Non- Empiricist Epistemology
1. Transitive objects of science created by human beings to represent the intransitive objects of science, the entities and structures of reality.
2. Science is the systematic attempt to express in thoughts the structures and ways of acting of things that exist and act independently of thought.
Three Ontological Claims

1. The distinction between transitive objects of science and the intransitive objects of science. Transitive objects of science, concepts, models, etc., created by human beings to represent the intransitive objects of science, the real entities and relations which make up the natural and social world.
Stratification of reality

(1) the real (made up of entities, mechanism, etc);
(2) the actual (made up of events);
(3) the empirical (made up of experiences);

2. The moves from one domain to another are contingent.  Events can occur with being experienced and, more importantly, causal mechanism can neutralize one another in such a way that no events takes place; there is no potentially observable change in reality. To start from the experience of constant conjunctions is to conflate three separate domains.

3. Conception of causality: as tendencies, grounded in the interaction of generative mechanisms.

· Causality is understood as the actualization of the properties of nature entities endowed with "causal powers".
· Empiricists adopt the covering-law explanation: defining causality in terms of constant conjunctions and temporal sequence.

Critique of Empiricism

1. Pathological fear of ontology and notions of natural necessity.
2. Reduce ontology to epistemology.
3. Realist: Analyze causality in terms of the natures of things and their interactions, their causal powers and causal liability.
4. The guiding metaphors are structures and mechanisms in reality, rather than phenomena and events.

Scientific Practice under Realism

I. Real Definition
Statements about the basic nature of some entity or structure.

Example: the real definition of water -- its molecules are composed of two atoms of hydrogen and one of oxygen.

II. Nominal vs. real definition: 
Real definition in science are fallible attempts to capture in words the real essences of things, i.e., their intrinsic structures, atomic constitutions and so on which constitute the real basis of the natural tendencies and causal powers.
The distinction between substantial relations of connection and interaction and formal relations of similarities or dissimilarities.
The distinction between external, or contingent relations and internal or necessary relations.
External: Either object can exist without the other. The nature of each object does not necessarily depend on its standing in such a relation.

III. Explanation: 

The postulation of explanatory mechanisms and the attempt to demonstrate their existence
Domain of Explanation:

Why something can happen: possibility
How did something actually happen: actualization
Explanation is logically different from prediction.  Science is concerned essentially with what kinds of things there are and with what they tend to do; it is only derivatively concerned with predicting what is actually going to happen.  

IV. Steps of Scientific Discovery
An effect is identified and described.
A hypothetical mechanism is postulated, which, if it exists, would explain the effect.
The attempt is made to demonstrate the existence and operation of the mechanism

1. positively, by experimental activity, designed to isolate and in some cases directly observe the mechanism.
2. negatively, by the elimination of alternative explanations.

Descriptions are always to a greater or lesser extent theoretically determined, which are not neutral reflections of a given world
