Week 9 Class Notes

Philosophy of Science

Part III:  Philosophical Issues in Science:  Explanation, laws and causality

Agenda

Welcome and Introduction

Readings:  Klemke III all (except 12 & 16); Guba (Ch 18-20); Mosedale Section 5

Packet:  Sheldrake, Polifroni& Packard 

We have thus far moved from the Nature of Knowledge and Science to Historical & sociocultural perspectives in philosophy and science.  That there are explanations of science.  This journey hoped to span the historical language of philosophy and science to the 20th century discourse on the philosophy of science that one important difference between the natural and social sciences has to do with the nature of explanation in the two contexts, and the influence of research traditions and worldviews.  

Klemke

A.  Hempel:  Logic of Explanation.  deductive/nomological model or  

“Covering law model”.  

1.  General laws & antecedents in physical sciences.  Antecedent conditions:  certain conditions that are realized prior to or at the same time as the phenomenon to be explained. The premise is a set of statements:

· The explandum is the sentence describing the phenomenon to be explained.

· The explanans is the class of those sentences which account for the phenomenon 

2. Logical adequacy:  conditions satisfied if a proposed explanation is to be sound [logical or empirical conditions] = 4 necessary conditions.

R1 explanans -> explandum = logical consequences

R2 explanans must have general laws

R3 explanans must have empirical content

R4 sentences in the explanans must be true

The four necessary steps also applies to prediction

3. Explanation in non-physical sciences.  Some feel that the causal explanation is inadequate in social sciences.

Argument: a.   individual events can be tested; b.  dependence on past history; c.  reference to motivation

Teleological explanation:  explanation of an action in terms of the agent’s motives; is an antecedent condition.  Hempel argues familiarity and understanding may prove a useful heuristic device to help with theoretical explanation.  

4. General Law

Ex. A law like sentence:  “ all copper conducts electricity”

a. has to be true; b.  is a law like sentence.  Law-like sentences are statements of universal form; c.  conditional; d.  universal scope.

(like criteria for evaluating theories)

a fundamental law:  satisfies a certain condition of nonlimitation of scope whereas a derivative law has a universal character and follows from some fundamental laws.  

Predicates:  terms for properties or relations which may occur in fundamental law-like sentences (violates non-limited scope).

B. (Skip) Lambert & Britton:  "Laws and Conditional Statements".  

Statements are law like if they satisfy all other criteria for laws, independent of whether or not they have a truth value.  

Laws are

1.statements that expr4ess regularities

2. properties of laws are properties of statements

3.universal and conditional form

Criterion of laws:

1.criteria of empirical content is to a) rule out nonsense b) analytic statements

2. laws be true

3.  generalizations are not laws:  lawlike statements support counterfactual conditionals.

4. are confirmed by their instances (connections between antecedent and consequent.

C. Cartwright:

Scientific theories tell us 

1.what is true in nature

2.how we are to  explain it

Covering law models:  Hempel's D-N, Patrick Suppes probabilistic model of causation; Salmon's statistical relevance model and Hanson's contextualistic model.  They cannot explain everything.  The world is not a tidy deterministic system.  Most scientific explanations use "ceteris parabus"(generalizations that hold only under special conditions, usually ideal conditions).  We have very little theory about what happens in the intersection of domains.  

D. Salmon:  The old scientific explanation was Hempel's DN account is mistaken.  He claimed that statistical relevance instead of high probability is the key concept in statistical explanation.  

[Series of overheads to make point]

He used the Hemple example of the why question:  

1a.. All Bunsen burners flames turn yellow when Na compounds are placed in them.

b.all rock salt consists of Na compound   (a&b are statements of natural law) 

c.a piece of rock salt was placed in this Bunsen burner flame at a particular time. [a b & c are the explanans] (statement of formulate of an initial condition)

_______________________________________________________

So, this Bunsen burner flame turned yellow at that time. (valid deductive argument with 3 premises).  

The single line indicates a relation of deduction

I-S (statistical laws) 

2a. almost all cases of strep infection clear up quickly after the admin of penicillin (a statisticial law)

b. Jones has a strep infection

c. Jones received treatment with penicillin (b&c state initial conditions)

=========================================[r]

So, Jones recovered quickly

The double line indicates  a relationship of inductive support [r] (exactly, vaguely or by phrases “very probably”)

 However there is some ambiguity in inductive explanation statements – 

2’a almost no cases of penicillin resistant strep clear up quickly after administering penicillin

b.  Jones had a penicillin-resistant strep infection

c. Jones received treatment with penicillin

=========================================[q]

Jones did not recover quickly

Conclusions in 2 and 2’ contradict one another although their premises are mutually compatible.  So Hemple calls this the Ambiguity rule imposing a rule of total evidence.  One should not rely on an inductive conclusion for prediction’s sake, unless the argument includes among its premises all available relevant evidence.  

RMS Requirement of maximal specificity.  Insuring that all relevant information of an appropriate sort is included in the I-S explanation.

Summary:  Aristotle, John Stuart Mill and Popper had previously expressed similar views about the nature of deductive explanation, Hempel-Oppenheim lend greater precision and clarity to scientific explanation.  H-O never resolve the problem of I-S  ambiguity.  

Salmon counters with:

5a most people who have a neurotic symptom of type N and who undergo psychotherapy experience a relief from that symptom

b Jones had a symptom of type N and underwent psychotherapy

============================================[r]

Jones experienced relief from this symptom.

Salmon argues that if the r represents a number greater than the spontaneous remission rate then this statement might have some explanatory power.

The ideal theory of explanation:

1. causes can explain effects but not the reverse

2.high probability is not necessary or sufficient for scientific explanation.

E. van Frassen:  The Pragmatics of Explanation

Answers to why questions.  Why-questions are posed in various contexts and they have pre-suppositions.  If the pre-suppositions are not fulfilled the questions does not arise and the question then should be rejected.

If the question does arise, then the context heavily determines what constitutes an appropriate answer.  

Why-question     Pk, X, R

Pk =  is the topic ( the flame of the Bunsen burner turned yellow)

X = the contrast class (a set of alternatives with respect to Pk)  (P1 = the flame turned orange; P2 green; Ps did not change…)

R is the relevance relation (putting the rock salt in the Bunsen burner)

So an answer A is relevant if A bears relation R to the topic Pk.  While this may not be explicitly enough, his guideline for determining what sort of explanatory information is appropriate given a specific context.

Mosedale

Hume:  what we see and hear vs what we intellectually supply as we perceive.  Assertions about correlation.  Our senses do not reveal causes or effects to us; our senses reveal events.  (Western way of thinking)

Hemple:  mechanistic view vs. neovitalistic : those who think biological principles can not be explained in terms of findings of chemistry and physics.  Reducing one sense to another.  Some sciences are all superfluous neither in competition nor aiding in one overall composite search for understanding.  All laws derive from physics.  

Martin:  2 models of explanation  D-N  gives guidelines to indicate logical and epistemological problems in explanations.  S-P probability -> inference by way of statistical laws and conditions (laws and law-like  statements).

Hospers:  explanations are not really familiar at all.  The event is familiar 9 law-like law of nature).  Statistical laws are OK but  must have general laws. There can be no teleological  explanations for human science.

Stebbing:  Eddington’s critique.  Problems with language real and really;  solid/ solidity.  Scientists’ responsibility to make language understood by all.

Louch:  ad hoc explanations;  Explaining human action – an appeal to regularities.  Human behavior is circumstance.  Behavioral science is general, and theoretical and free of the context of moral discussion.  Physical science should not model behavioral science.  

Nagel:  Methods in social science are same as in physical science, just not the same rigor with empathy you can get to questions – not to answers





Covering Law


Others


                                D-N

    S-P 




               Hempel

Martin


Cartwright


               Hume





Stebbing

               Martin





Louch

               Hospers

               Nagel

Where does Salmon fit??

Guba:  Knowledge Accumulation

Green:  Post positivists = social engineering role of science.  Constructivists (Interpretivism) are storytellers, or the understanding of meanings humans construct in a given context and how these meanings interrelate to form a whole.  Critical theorists are social activists.     This knowledge resembles more context-specific working hypotheses than generalizable propositions warranting certainty or even probability.  

LeCompte: thinks critical theory can be accumulated.

Goetz:  how serious do we take critical theory if we do not “relate”, are mostly men and not ethnically diverse; and absence of “school people”.   

