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There are several basic questions that will guide us through most of this course.  

First, how do we understand science in general, and how do we understand developments in science, and what are the tools that are needed to accomplish these tasks?

For example, what does it mean to call psychology a science, and is scientific change a steady incremental process with knowledge accruing incrementally from one generation of scientists to the next?  

Similarly, does the zeitgeist (spirit of the times) dictate events in science, leaving to chance only the question of who will first present new knowledge?  

Second, how did the science of psychology get to its modern form?  This question has two broad parts.  

The first of these parts is concerned with the intellectual history and scientific history that led up to the founding of the science of experimental psychology in Leipzig in 1879.  

The second part is concerned with how the science of psychology developed from its inception (1879) to the present?  The remaining topics on your syllabus address this history.  


Topics 1&2: Philosophy of Science, mind/body

We will start with the 20th century positivists, who called themselves logical positivists in order to distinguish their positions from their 19th century counterparts.  They later preferred to be called logical empiricists.  

Next we will look at the work of Thomas Kuhn, his revolutionary science vs. normal science and his paradigms, and what he added to the legacy of positivism.  

We will also briefly look at some other post positivists, at least I. Lakatos and L. Laudan.  Their notions of research programs and the roles of metaphysical commitments in science are more explicit than some earlier work and solve some of the problems raised by Kuhn's work.

Logical positivism was developed primarily in two places prior to WW2, Berlin under the leadership of Reichenbach and in Vienna (the Vienna Circle) under Schlick.  Many of the positivists came to the USA after the rise of Nazi terror, although some, such as Schlick, were murdered by the Nazis.  The positivists had tremendous influence on psychology in the USA.  


Topics 1&2: Philosophy of science, mind/body


Science According to the Logical Positivists



How does science begin?  By collecting facts.  These facts lead to generalizations.  The facts and generalizations are based on observations and are stated in observational  terms. This is called the language of observation (as opposed to the theoretical language). But science is aiming for theories.  Thus the aim is to tie theoretical  terms to observational terms, or the language of observation, by operational definitions.  

This is not important, but let’s note that for the positivists, the aim is to produce an axiomatic system of theoretical terms that are tied to observational terms by operational definitions. An axiomatic system is simply a theory that is stated in a particular way. 

But we need a long aside here to define some interrelated terms:  

What is a scientific theory according to the positivists?  

For the positivists a scientific theory is a logically interrelated set of scientific laws.  

The aim is to formalize  the system of scientific laws into what is called an axiomatic  system.  


Topics 1&2: Philosophy of science, mind/body

Consider, for example, the following two laws: 



(1) If you apply heat to molecules, then they are very active, or stated differently, if A then B.

(2) If molecules of liquid are very active, then they are released at a very rapid rate, changing from a liquid to a gas, or stated differently, if B then C.  

But you know from elementary logic that you can now put these two statements together and make a new prediction, namely if you know that if A then B and you know that if B then C it follows logically that if A then C.  

And this is the core meaning of formalization.  

So we now know that for the positivists a scientific theory is a logically interrelated set of scientific laws.  A scientific law is defined, by the positivists, as a universal statement of relationship between two or more independently defined concepts.  

Scientific laws take this form, for all x, if x is f then x is g.  or 

(x)(xf  xg)

Now we have said what a scientific law is, or at least we know what a scientific law looks like. 

An inductive generalization

A relationship: if, then

Independently defined concepts


Topics 1&2: Philosophy of science, mind/body

But what is a concept?  







The answer to this question, as you know, hinges on what Bridgman called operational definition.  Bridgman, for example, who introduced it said "a concept is what the scientist measures."  We want to reject this definition, because it seems to involve a solipsism.  That is, it essentially says there would be no concepts without someone to measure them.  

For the positivists operational definition hinges on what they call the empiricists meaning criterion.  This criterion says that any new concept introduced into the scientific language must be "in principle" observable.  


Topics 1&2: Philosophy of science, mind/body


Empiricists Meaning Criterion



The positivists, of course, recognized that the relation between language and the world would not be resolved for all time by them.  

First, they postulated two types of predicates:  

(1)  There are simple (or primitive) predicates, where simple means they are no further linguistically definable.  That is, you point to the referent.  

(2)  And there are defined predicates.  They have a linguistic chain as a definition.  A defined predicate has at least (but may have many more) two simple predicates, or a simple and a defined predicate, or two (or many more) defined predicates in its definitional chain.  

The idea is that any new term introduced into the scientific language should be observable.  And because any term can be defined strictly in terms of primitive predicates--although the definitional chain would probably be impractically long--presumably only observables things need apply.  


Topics 1&2: Philosophy of science, mind/body


Second, they postulated two kinds of meaning:     

Meaning 1 is logical or formal meaning.  It is definitional and meets the empiricists meaning criterion.  

I want to consider two examples of meaning 1.  

Learning is defined as "an increase in the probability of some response that occurs concomitant with reinforced practice."  

Notice that the word "learning" is nothing more than a single word that summarizes what is in the quotation marks.  Notice also that the definitional chain is in the observational language.  

I want to consider a second concept that could be introduced into the scientific language.  

Mermaid is defined as "a being that is composed of an upper half that is human female and a lower half that is fish."  

Notice that this new concept meets the empiricists meaning criterion. That is, it has logical or definitional meaning.  


Topics 1&2: Philosophy of science, mind/body


Types of Meaning 



Meaning 2 is scientific meaning.  This asks if the concept as introduced with meaning 1 enters into scientific laws and or a scientific theory.  Meaning 2 refers to whether the concept is part of a scientific explanatory system.  

Notice that the concept "learning" roughly as defined above has been shown to meet the criterion set out in Meaning 2, but "mermaid" has not.  

For completeness, however, it need to be pointed out, paradoxically, that just because there are no known instances of a concept does not necessarily mean it is not useful scientifically.  A body of matter that is free of all gravitational attraction does not, and could not, exist as far as we know.  But this concept proved quite useful in Newtonian physics.  

What is a fact in science?  According to the positivists a fact is defined as "a statement about reality to which a truth value may be assigned."  

A factual statement is either true or false.  

Objectivity?


Topics 1&2: Philosophy of science, mind/body


Consider two factual statements:  


(1)  The earth is the center of the universe and the sun revolves around the earth.  

(2)  The sun is the center of our solar system and the earth and other planets in our solar system revolve around the sun.  

Prior to late in the 17th century nearly everyone believed statement (1).  But since some time in the late 18th century nearly everyone who shared western European culture and education believed statement (2).  

Did the truth change?  No, what changed was our knowledge about the truth.  This frequently happens in science.  

Some consider this a problem, because science may not be able to offer us eternal dogmatic truths.  

Others consider this to be the real power of science.  That is, science is self correcting.  New scientific knowledge is constantly being discovered (or created) and the facts that one generation of scientists get wrong the next generation of scientists may get right.  


Topics 1&2: Philosophy of science, mind/body


But what is TRUTH anyhow?  


I want to give three definitions of the term truth.   

Correspondence theory of truth:  A statement is true if what it says is the case.  Most scientists, like the positivists, adopt the correspondence theory of truth.  

Coherence theory of truth:  A statement is true if it coheres with a set of assertions that constitute a general body of knowledge.  Some scientists adopt the coherence theory.  

Many scientists adopt a combination of the correspondence and coherence theories of truth.  

Why?

Pragmatic theory of truth:  A statement is true if believing it makes a difference in our lives, or brings about a particular result.  An example may be taken from extra-sensory perception.  Some of those who believe in extrasensory perception have argued that in order to experience the phenomenon you must believe in it. Some Marxists have argued that statements (or ideas) are true if believing them brings about a successful communist revolution. Few scientists adopt the pragmatic theory of truth.  


Topics 1&2: Philosophy of science, mind/body


Science According to the Positivists


Theoretical terms are tied to observational terms by operational definitions.  Learning is a theoretical term, while its definition is given in the language of observation, or observational terms.  

Process of Discovery--a creative process, a psychological process.  This is not of concern to the positivists, in that the processes that are included have, according to them, nothing to do with understanding science. The positivists only provide a tool box, which we have already discussed, that tells scientists how to do what is necessary to produce a theory.  

Process of Justification.  Involves, in addition to the tools spelled out earlier, (1)  Axiomatize the theory, (2) Derive predictions, (3) Test predictions as an attempt to verify the derived hypotheses.  (4) If the test of the theory fails you tinker with the axioms until you can make the correct prediction.  (


Topics 1&2: Philosophy of science, mind/body


Mind, or the Mind/Body problem



Experimental psychology started as the study of mind in the 19th century.  Wundt and James both.  

Mind is usually taken to be nonmaterial substance.

We will consider two solutions that the positivists liked in some detail:  Psychophysical parallelism and Epiphenomenalism.  But first...
Consider a Variable, a property or attribute that can take on more than one value.  

Process:  If you know the property values of the relevant variables and you know the laws of the system at any given time, and you can compute the property values at any other time, the system has process.  

Determinism:  The thesis that every property value of every existing variable is part of a system in which there is process.  

What if mind is an emergent property?  Then there was only a physical, observable world prior to the emergence of mind.  

What if nonmaterial mind, which is in principle unobservable, can cause physical events to change their course?  This is the problem of Interacting Minds.

What are interacting minds? 


Topics 1&2: Philosophy of science, mind/body


The problem of Interacting Minds

Consider (1) Scientists must observe events to discover scientific laws, (2) Mind is by definition unobservable, so (3) scientists cannot discover scientific laws. 

What is the solution?

We must find some way to link mental events--nonmaterial and unobservable events--to physical events, which are material and observable.  

Psychophysical parallelism:  This solution to the mind/body problem, which was first proposed by Leibniz (we’ll talk more about him later, for now just understand what it says about the relationship between mind and body) says that for every mental event there is a lawfully corresponding brain state.  

Notice that psychophysical parallelism says the physical world is causally closed.  

A second solution to the mind/body problem offered by the positivists is called Epiphenomenalism.  

Epiphenomenalism says there are minds and mental contents in the world, but they are not interacting minds.  That is, minds do not causally affect the physical world.  

The physical world is causally closed (be sure to not this and write it on the exam). 


Topics 1&2: Philosophy of science, mind/body

The Mind/Body problem

Remember none of the M states is ever observable.

Descartes:  Mind affects mind and body.  
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Mind may be a hidden link in a causal chain.  
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Psychophysical Parallelism of Leibnitz.  
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Epiphenomenalism: Body affects body and mind..  
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Topics 1&2: Philosophy of science, mind/body


The Postpositivists



Thomas Kuhn: The structure of scientific revolutions.

(1) Normal science, and (2) Revolutionary science.  In normal science fundamental beliefs are not questioned.  In revolutionary science fundamental beliefs are replaced. 

For Kuhn science develops through three stages:

(1) Pre-paradigmatic; (2) consensus on a paradigmatic; (3) New Paradigm.

Fundamental beliefs, along with theories, etc., are the constituents of a Paradigm.  The fundamental beliefs are metaphysical and immune from empirical test.  Paradigms determine how scientists make sense of the world, without a paradigm there is nothing about which to construct theories.  

(1) He sees metaphysics as playing a major role in science.

(2) He removed empirical evidence from the central role it played in earlier accounts. He says empirical evidence is all that counts during normal science, but empirical evidence plays no role in revolutionary science. 

(3) He denied it is possible to claim the objective superiority of any one paradigm over any other.  Paradigms are incommensurable.  

(4) He claimed that fundamental (revolutionary) scientific change is not rational.  


Topics 1&2: Philosophy of science, mind/body


I. Lakatos and L. Laudan (LL)


These two philosophers made conscious attempts to resolve the problems raised by Kuhn's work. There are some differences between them, but I will gloss over those differences (mention a couple of them later) since they have much in common.

Basic notion is Research Program or Research Tradition.  It involves a succession of related theories.  These are linked by (1) a hard core or shared theoretical commitments, and (2) a protective belt of dispensable hypotheses.  The latter shelter hard core from immediate empirical refutation.  The other important feature of a Research programs is (3) a heuristic which guides theory construction.  

The heuristic is metaphysical:  

Scientific progress was denied by Kuhn, but L and L disagree. 

New predictions yield theoretical progress.

Verified predictions yield empirical progress.

What Kuhn called "scientific revolution" is by the LL account "defeat" of one or more research program by a rival.  

Rational choice among research programs is possible because they can each be judged in terms of their long term progress. (metric)

The fact that there are critical experiments indicates that Kuhn was wrong about incommensurability.  


Topics 1&2: Philosophy of science, mind/body


Laudan's Additions to Lakatos' Earlier Account 

One important contribution that Laudan added to Lakatos' account is the notion of conceptual factors in theory appraisal.  

Another is that for Laudan both the hard core and the heuristic can change over the course of development of a research program.  

