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1. INTRODUCTION. PHYSICAL LANGUAGE

AND PROTOCOL LANGUAGE

IN WHAT FOLLOWS, we intend to explain and to establish the thesis that every sentence of psychology may be formulated in Physical language. To express this in the material mode of speech: all sen​tences of psychology describe physical occurrences,
namely, the physical behavior of humans and other animals. This is a sub-thesis of the general thesis of physicalism to the effect that physical lan​guage is a universal language, that is, a language into which every sentence may be translated. The general thesis has been discussed in an earlier article,1 whose position shall here serve as our point of departure. Let us first briefly review some of the conclusions of the earlier study.


In meta-linguistic discussion we distinguish the customary material mode of speech (e.g. “The sentences of this language speak of this and that object.”) from the more correct formal mode of speech (e.g. “The sentences of this language contain this and that word and are constructed in this and that manner.”) In using the material mode of speech we run the risk of introducing confusions and pseudo-problems. If because of its being more easily understood, we occa​sionally do use it in what follows, we do so only as a paraphrase of the formal mode of speech.



Of first importance for epistemological analyses are the protocol 

___________

This article was originally published in Volume III of Erkenntnis (1932/33). It is reproduced here with the kind permission of Professor Carnap.


1. Carnap, “Die Physikalische Sprache als Universalsprache der Wissenschaft,” Erkenntnis II, 1931, pp. 432-465. [The English translation of this article by Max Black was published as a monograph under the title “The Unity of Science” (London: Kegan Paul, 1934).]

language, in which the primitive protocol sentences (in the material mode of speech: the sentences about the immediately given) of a particular person are formulated, and the system language, in which the sentences of the system of science are formulated. A person S tests (verifies) a system-sentence by deducing from it sentences of his own protocol language, and comparing these sentences with those of his actual protocol. The possibility of such a deduction of protocol sentences constitutes the content of a sentence. If a sentence permits no such deductions, it has no content, and is meaningless. If the same sentences may be deduced from two sentences, the latter two sentences have the same content. They say the same thing, and may be translated into one another.


To every sentence of the system language there corresponds some sentence of the physical language such that the two sentences are inter-translatable. It is the purpose of this article to show that this is the case for the sentences of psychology. Moreover, every sentence of the protocol language of some specific person is inter-translatable with some sentence of physical language, namely, with a sentence about the physical state of the person in question. The various protocol languages thus become sub-languages
physical language. The physical language is universal and inter-subiective. This is the thesis of physicalism.


If the physical language, on the grounds of its universality, were adopted as the system language of science, all science would become physics. Metaphysics  would be discarded as meaningless. The vari​ous domains of science would become parts of unified science. In

the material mode of speech: there would, basically, be only one kind of object—physical occurrences, in whose realm law would be all-encompassing.


Physicalism ought not to be understood as requiring psychology to concern itself only with physically describable situations. The thesis, rather, is that psychology may deal with whatever it pleases, it may formulate its sentences as it pleases—these sentences will, in every case, be translatable into physical language.


We say of a sentence P that it is translatable (more precisely, that it is reciprocally translatable) into a sentence Q if there are rules, independent of space and time, in accordance with which Q may be deduced from P and P from Q; to use the material mode of speech, P and Q describe the same state of affairs; epistemologi​cally speaking, every protocol sentence which confirms P also con​firms Q and vice versa. The definition of an expression “a” by means of expressions “b,” “c” . . . , represents a translation-rule with

the help of which any sentence in which “a” occurs may be trans​lated into a sentence in which “a” does not occur, but “b,” “c,” . . . do, and vice versa. The translatability of all the sentences of language L1 into a (completely or partially) different language L2 is assured if, for every expression of L1, a definition is presented which directly or indirectly (i.e. with the help of other definitions) derives that expression from expressions of L2. Our thesis thus states at a definition may be constructed for every psychological concept (i.e. expression) which directly or indirectly derives that concept from physical concepts. We are not demanding that psychology formulate each of its sentences in physical terminology. For its own purposes psychology may, as heretofore, utilize its own terminology. All that we are demanding is the production of the definitions through which psychological language is linked with physical language. We main​tain that these definitions can be produced, since, implicitly, they already underlie psychological practice.


If our thesis is correct, the generalized sentences of psychology, the laws of psychology, are also translatable into physical language. They are thus physical laws. Whether or not these physical laws are deducible from those holding in inorganic physics, remains, however, an open question. This question of the deducibility of the laws is completely independent of the question of the definability of concepts. We have already considered this matter in our discussion of biology.2 As soon as one realizes that the sentences of psychology belong to the physical language, and also overcomes the emotional obstacles to the acceptance of this provable thesis, one will, indeed, incline to the conjecture, which cannot as yet be proved, that the laws of psychology are special cases of physical holding in inorganic physics as well. But we are not concerned with this conjecture here.


Let us permit ourselves a brief remark—apart from our principal point—concerning the emotional resistance to the thesis of physical​ism. Such resistance is always exerted against any thesis when an Idol is being dethroned by it, when we are asked to discard an idea with which dignity and grandeur are associated. As a result of Copernicus’ work, man lost the distinction of a central position in the universe; as a result of Darwin’s, he was deprived of the dignity of a special supra-animal existence; as a result of Marx’s, the factors by means of which history can be causally explained were degraded from the realm of ideas to that of material events; as a result of

______________


2. “Die Physikalische Sprache,” op. cit., p. 449 ff., (The Unity of Science, p. 68 ff.).

Nietzsche’s, the origins of morals were stripped of their halo; as a result of Freud’s, the factors by means of which the ideas and actions of men can be causally explained were located in the darkest depths, in man’s nether regions. The extent to which the sober, objective examination of these theories was obstructed by emotional opposi​tion is well known. Now it is proposed that psychology, which has hitherto been robed in majesty as the theory of spiritual events, be degraded to the status of a part of physics. Doubtless, many will consider this an offensive presumption. Perhaps we may therefore express the request that the reader make a special effort in this case to retain the objectivity and openness of mind always requisite to the testing of a scientific thesis.


2. THE FORMS OF PSYCHOLOGICAL SENTENCES


The distinction between singular and general sentences is as important in psychology as in other sciences. A singular psycho​logical sentence e.g. “Mr. A was angry at noon yesterday” (an analogue of the physical sentence, “Yesterday at noon the tempera​ture of the air in Vienna was 28 degrees centigrade”), is concerned with a particular person at a particular time. General psychological sentences have various forms, of which the following two are per​haps the most important. A sentence may describe a specific quality of a specific kind of event, e.g. “An experience of surprise always (or: always for Mr. A, or: always for people of such and such a society) has such and such a structure.” A physical analogy would be: “Chalk (or: chalk of such and such a sort) always is white.” The second important form is that of universal-conditional state​ments concerning sequences of events, that is, of causal laws. For instance, “When, under such and such circumstances, images of such and such a sort occur to a person (or: to Mr. A, or: to anyone of such and such a society), an emotion of such and such a sort always (or: frequently, or: sometimes) is aroused.” A physical analogy would be: “When a solid body is heated, it usually expands.”


Research is primarily directed to the discovery of general sen​tences. These cannot, however, be established except by means of the so-called method of induction from the available singular sen​tences, i.e. by means of the construction of hypotheses.


Phenomenology claims to be able to  establish universal syn​thetic sentences which have not been obtained through induction. These sentences about psychological qualities are, allegedly, known either a priori or on the basis of some single illustrative case. In our

view, knowledge cannot be gained by such means. We need not, however, enter upon a discussion of this issue here, since even on the view of phenomenology itself, these sentences do not belong to the domain of psychology.


In physics it sometimes seems to be the case that a general law is established on the basis of some single event. For instance, if a physicist can determine a certain physical constant, say, the heat​-conductivity of a sample of some pure metal, in a single experiment, he will be convinced that, on other occasions, not only the sample examined but any similar sample of the same substance will, very probably, be characterizable by the same constant. But here too in​duction is applied. As a result of many previous observations the physicist is in possession of a universal sentence of a higher order which enables him in this case to follow an abbreviated method. This higher-order sentence reads roughly: “All (or: the following) physical constants of metals vary only slightly in time and from sample to sample.”


The situation is analogous for certain conclusions drawn in psychology. If a psychologist has, as a result of some single experi​ment, determined that the simultaneous sounding of two specific notes is experienced as a dissonance by some specific person A, he infers (under favorable circumstances) the truth of the general sen​tence which states that the same experiment with A will, at other times, have the same result. Indeed, he will even venture—and rightly—to extend this result, with some probability, to pairs of tones with the same acoustic interval if the pitch is not too different from that of the first experiment. Here too the inference from a singular sentence to a general one is only apparent. Actually, a sen​tence inductively obtained from many observations is brought into service here, a sentence which, roughly, reads: “The reaction of any specific person as to the consonance or dissonance of a chord varies only very slightly with time, and only slightly on a not too large transposition of the chord.” It thus remains the case that every general sentence is inductively established on the basis of a number of singular ones. 


Finally, we must consider sentences about psycho-physical inter​relations, such as for instance, the connection between physical stimulus and perception. These are likewise arrived at through in​duction, in this case through induction in part from physical and in part from psychological singular sentences. The most important sen​tences of
gestalt psychology belong also to this kind.


General sentences have the character of hypotheses in relation

to concrete sentences, that is, the testing of a general sentence con​sists in testing the concrete sentences which are deducible from it. A general sentence has content insofar and only insofar as the concrete sentences deducible from it have content. Logical analysis must therefore primarily be directed towards the examination of the latter sort of sentences.


If A utters a singular psychological sentence such as “Yesterday morning B was happy,” the epistemological situation differs accord​ing as A and B are or are not the same person. Consequently, we distinguish between sentences about other minds and sentences about one’s own mind. As we shall presently see, this distinction cannot be made among the sentences of inter-subjective science. For the epistemological analysis of subjective, singular sentences it is, however, indispensable. 


3. SENTENCES ABOUT OTHER MINDS


The epistemological character of a singular sentence about other minds will now be clarified by means of an analogy with a sentence about a physical property, defined as a disposition to behave (or respond) in a specific manner under specific circumstances (or stimuli). To take an example: a substance is called “plastic” if, under the influence of deforming stresses of a specific sort and a specific magnitude, it undergoes a permanent change of shape, but remains intact.


We shall try to carry out this analogy by juxtaposing two ex​amples. We shall be concerned with the epistemological situation of the example taken from psychology; the parallel example about the physical property is intended only to facilitate our understanding of the psychological sentence, and not to serve as a specimen of an argument from analogy. (For the sake of convenience, where the text would have been the same in both columns, it is written only once.)

A Sentence about a property of a physical substance.

Example: I assert the sentence Pl: “This wooden support is very firm.”

A Sentence about a condition of some other mind.

Example: I assert the sentence Pl: “Mr. A is now excited.”


These are two different ways in which sentence Pl may be derived. We shall designate them as the “rational” and the “intuitive” meth​ods. The rational method consists of inferring Pl from some protocol

sentence p1 (or from several like it), more specifically, from a perception-sentence

about the shape and color of the wooden support.

about the behavior of A, e.g. about his facial expressions, his gestures, etc., or about physical effects of A’s behavior, e.g. about characteristics of his handwriting.

In order to justify the conclusion, a major premise O is still re​quired, namely the general sentence which asserts that

when I perceive a wooden support to be of this color and form, it (usually) turns out to be firm. (A sentence about the perceptual signs of firmness.)

when I perceive a person to have this facial expression and hand​writing he (usually) turns out to be excited. (A sentence about the expressional or graphological signs of excitement.)


The content of P1 does not coincide with that of p1, but goes beyond it. This is evident from the fact that to infer P1 from p1 O is required. The cited relationship between Pl and p1 may also be seen in the fact that under certain circumstances, the inference from pl to Pl may go astray. It may happen that, though pl occurs in a protocol, I am obliged, on the grounds of further protocols, to retract the established system sentence P1. I would then say some​thing like, “I made a mistake. The test has shown

that the support was not firm, even though it had such and such a form and color.”

that A was not excited, even though his face had such and such an ex​pression.”


In practical matters the intuitive method is applied more fre​quently than this rational one, which presupposes theoretical knowl​edge and requires reflection. In accordance with the intuitive method, P1 is obtained without the mediation of any other sentence from the identically sounding protocol sentence p2.

“The support is firm.”


“A is excited.”


Consequently, one speaks in this case of immediate perceptions
of properties of substances, e.g., of the firmness of supports.

of other minds, e.g., of the excite​ment of A.

But in this case too the protocol, sentence p2 and the sentence Pl have different contents. The difference is generally not noted because, on the ordinary formulation, both sentences sound alike.

Here too we can best clarify the difference by considering the pos​sibility of error. It may happen that, though p2 occurs in my protocol, I am obliged, on the basis of further protocols, to retract the established system sentence Pl. I would then say “I made a mistake. Fur​ther tests have shown

that the support was not firm, al​though I had the intuitive impres​sion that it was.”

that A was not excited, although I had the intuitive impression that he was.”

[The difference between p2 and Pl is the same as that between the identically sounding sentences p and P1: “A red marble is lying on this table,” of an earlier example.3 The argument of that article shows that the inference of Pl from p2, if it is to be rigorous, also requires a major premise of general form, and that it is not in the least simple. Insofar as ordinary usage, for convenience’s sake, assigns to both sentences the same sequence of words, the inference is, in practice, simplified to the point of triviality.]


Our problem now is: what does sentence P1, mean? Such a question can only be answered by the presentation of a sentence (or of several sentences) which has (or which conjointly have) the same content as P1. The viewpoint which will here be defended is that P1 has the same content as a sentence P2 which asserts the existence of a physical structure characterized by the disposition to react in a specific manner to specific physical stimuli. In our ex​ample, P2 asserts the existence of that physical structure (micro​structure )

of the wooden support that is char​acterized by the fact that, under a slight load, the support undergoes no noticeable distortion, and, un​der heavier loads, is bent in such and such a manner, but does not break.

of Mr. A’s body (especially of his central nervous system) that is characterized by a high pulse and rate of breathing, which, on the application of certain stimuli, may even be made higher, by vehement and factually unsatisfactory answers to questions, by the occurrence of agitated movements on the appli​cation of certain stimuli, etc.


On my view, there is here again a thoroughgoing analogy between the examples from physics and from psychology. If, however, we were to question the experts concerning the examples from their 

_____________


3. See Erkenntnis, Vol. 11, p. 460 (The Unity of Science, p. 92).

respective fields, the majority of them nowadays would give us thoroughly non-analogous answers. The identity of the content of P2

and of the content of the physical sentence P1 would be agreed to as a matter of course by all physicists.

and of the content of the psycho​logical sentence Pl would be denied by almost all psychologists (the exceptions being the radical be​haviorists).


The contrary view which is most frequently advocated by psychol​ogists is that, “A sentence of the form of Pl asserts the existence of a state of affairs not identical with the corresponding physical structure, but rather, only accompanied by it, or expressed by it. In our example:

Pl states that the support not only has the physical structure described by P2, but that, besides, there ex​ists in it a certain force, namely its firmness.

This firmness is not identical with the physical structure, but stands in some parallel relation to it in such a manner that the firmness exists when and only when a physi​cal structure of the characterized sort exists.

Because of this parallelism one may consider the described reaction to certain stimuli—which is causally dependent upon that structure—to be an expression of firmness. 

Firmness is thus an occult prop​erty, an obscure power which stands behind physical structure, appears in it, but itself remains unknow​able.”

Pl states that Mr. A not only has a body whose physical structure (at the time in question) is de​scribed by P2, but that—since he is a psychophysical being—he has, besides, a consciousness, a certain power or entity, in which that ex​citement is to be found.

This excitement cannot, conse​quently, be identical with the cited structure of the body, but stands in some parallel relation (or in some relation of interaction) to it in such a manner that the excite​ment exists when and only when (or at least, frequently when) a physical, bodily structure of the characterized sort exists.

Because of this parallelism one may consider the described reaction to certain stimuli to be an expression of excitement.

Excitement, or the consciousness of which it is an attribute, is thus an occult property, an obscure power which stands behind physi​cal structure, appears in it, but itself remains unknowable.”

This view falls into the error of a hypostatization as a result of

which a remarkable duplication occurs: besides or behind a state of affairs whose existence is empirically determinable, another, parallel entity is assumed, whose existence is not determinable. (Note that we are here concerned with a sentence about other minds.) But—one may now object—is there not really at least one possi​bility of testing this claim, namely, by means of the protocol sentence p2 about the intuitive impression of

the firmness of the support?


the excitement of A?

The objector will point out that this sentence, after all, occurs in the protocol along with the perception sentence p1. May not then a system sentence whose content goes beyond that of P2 be founded on p2? This may be answered as follows. A sentence says no more than what is testable about it. If, now, the testing of Pl consisted in the deduction of the protocol sentence p2, these two sentences would have the same content. But we have already seen that this is im​possible.


There is no other possibility of testing Pl except by means of protocol sentences like p1 of p2. If, now, the content of Pl goes beyond that of P2,
the component not shared by the two sen​tences is not testable, and is therefore meaningless. If one rejects the interpretation of Pl in terms of P2, Pl becomes a metaphysical pseudo-sentence.


The various sciences today have reached very different stages in the process of their decontamination from metaphysics. Chiefly be​cause of the efforts of Mach, Poincaré, and Einstein, physics is, by and large, practically free of metaphysics. In psychology, on the other hand, the work of arriving at a science which is to be free of metaphysics has hardly begun. The difference between the two sci​ences is most clearly seen in the different attitudes taken by experts in the two fields towards the position which we rejected as meta​physical and meaningless. In the case of the example from physics, most physicists would reject the position as anthropomorphic, or mythological, or metaphysical. They thereby reveal their anti-meta​physical orientation, which corresponds to our own. On the other hand, in the case of the example from psychology (though, perhaps, not when it is so crudely formulated), most psychologists would today consider the view we have been criticizing to be self-evident on intuitive grounds. In this one can see the metaphysical orientation of psychologists, to which ours is opposed.


4. REJOINDER TO FOUR TYPICAL CRITICISMS


Generalizing the conclusion of the argument which, with refer​ence to a special case, we have been pursuing above, we arrive at the thesis that a singular sentence about other minds always has the same content as some specific physical sentence. Phrasing the same thesis in the material mode of speech—a sentence about other minds states that the body of the person in question is in a physical state of a certain sort. Let us now discuss several objections against this thesis of physicalism.


A. Objection on the ground of the undeveloped state of physiol​ogy: “Our current knowledge of physiology—especially our knowl​edge of the physiology of the central nervous system—is not yet sufficiently advanced to enable us to know to what class of physical conditions something like excitement, corresponds. Consequently, when today we use the sentence ‘A is excited,’ we cannot mean by it the corresponding physical state of affairs.”


Rebuttal. Sentence Pl, “A is excited” cannot, indeed, today be translated into a physical sentence P3 of the form “such and such a physico-chemical process is now taking place in A’s body” (expressed by a specification of physical state-coordinates and by chemical formulae). Our current knowledge of physiology is not adequate for this purpose. Even today, however, P1 may be translated into another sentence about the physical condition of A’s body, namely into the sentence P2, to which we have already referred. This takes the form “A’s body is now in a state which is characterized by the fact that when I perceive A’s body the protocol sentence p1 (stating my perception of A’s behavior) and (or) the protocol sentence p2 (stating my intuitive impression of A’s excitement) or other, analo​gous, protocol sentences of such and such a sort are produced.” Just as, in our example from physics, sentence P1, “The wooden support is firm,” refers to the physical structure of the wooden support—and this even though the person using the sentence may sometimes not be capable of characterizing this physical structure by specifying the distribution of the values of the physical state-coordinates, so also does the psychological sentence P1, “A is excited,” refer to the physical structure of A’s body—though this structure can only be characterized by potential perceptions, impressions, dispositions to react in a specific manner, etc., and not by any specification of state​-coordinates. Our ignorance of physiology can therefore affect only the mode of our characterization of the physical state of affairs in

question. It in no way touches upon the principal point: that sen​tence P1 refers to a physical state of affairs.


B. Objection on the ground of analogy: “When I myself am angry, I not only act out the behavior-pattern of an angry man, I experience a special feeling of anger. If, consequently, I observe someone else acting out the same behavior-pattern I may, on grounds of analogy, conclude (if not with certainty, at least with probability) that he too, besides acting as he does, now has a feeling of anger (which is not meant as a physical state of affairs).”


Rebuttal. Though arguments from analogy are not certain, as probability arguments they are undoubtedly admissible. By way of an example let us consider an everyday argument from analogy. I see a box of a certain shape, size, and color. I discover that it con​tains matches. I find another box of a similar appearance, and now, by analogy, draw the probability inference that it too contains matches. Our critic believes that the argument from analogy he presents is of the same logical form as the argument just presented. If this were the case, his conclusion would certainly be sound. But this is not the case. In our critic’s argument, the conclusion is mean​ingless—a mere pseudo-sentence. For, being a sentence about other minds, not to be physically interpreted, it is in principle not testable. This was the result of our previous considerations; objection D will offer us an opportunity for discussing it again. In the non-testability of our critic’s conclusion rests also the difference between his argu​ments and the example just cited. That the second box also con​tains matches may in principle be tested and confirmed by observa​tion sentences of one’s protocol. The two analogous sentences, “The first box contains matches” and “The second box contains matches” are both logically and epistemologically of the same sort. This is why the analogy holds here. The case is different with “I am angry” and “That person is angry.” We consider the former of these two sen​tences to be meaningful and the latter (if its physical interpretation is rejected) to be meaningless. Our critic, who considers the latter as well as the former sentence to be meaningful, will believe that the person who asserts the sentence finds it testable, only in a manner altogether different from that in which the former is testable. Thus both of us agree that the latter sentence is epistemologically dif​ferent from the former. The use of the same grammatical structure in these two sentences is logically illegitimate: It misleads us into believing that the two sentences are of the same logical form, and that one may be used as an analogue of the other.


If the conclusion is acknowledged to be meaningless, it remains

to be explained how this pseudo-sentence was introduced into the argument. The logical analysis of concept formation and of sentences in science and (especially) in philosophy very frequently discloses pseudo-sentences. However, a pseudo-sentence rarely turns up as the conclusion of an argument from analogy with meaningful prem​ises. This may readily be accounted for. An argument from analogy has (in a simple case) the following form. Premises: If A has the property E, it always also has the property F; A′ resembles A in many respects; A′ has the property E. We conclude (with proba​bility) : A′ also has the property F. Now, according to semantics, if “A” and “B” are object-names, “E” and “F” property-names, and “E(A)” means that A has the property E, then a) if “E(A)” and “E(B)” are meaningful (i.e. either true or false), “A” and “B” belong to the same semantic type; b) if two names, “A” and “B,” belong to the same semantic type, and “F(A)” is meaningful, then “F (B)” is also meaningful. In the case under discussion here “E(A)” and "E(A′)” are meaningful, and consequently—in accordance with b)—“F(A′),” the conclusion of the argument from analogy, is also meaningful. Thus if the premises of an argument from analogy are meaningful and yet the conclusion is meaningless, the formulation of the premises must be in some way logically objectionable. And this is indeed the case with the argument from analogy presented by our critic. The predicative expression “I am angry” does not adequately represent the state of affairs which is meant. It asserts that a certain property belongs to a certain entity. All that exists, however, is an experienced feeling of anger. This should have been formulated as, roughly, “now anger.” On this correct formulation the possibility of an argument from analogy disappears. For now the premises read: when I (i.e. my body) display angry behavior, anger occurs; the body of another person resembles mine in many respects; the body of the other person is now displaying angry behavior. The original conclusion can now no longer be drawn, since the sentence “Anger occurs” contains no “I” which may be replaced by “the other person.” If one wanted to draw the appro​priate conclusion, in which no substitution is made but the form of the premises simply retained, one would arrive at the meaningful but plainly false conclusion, “Anger occurs” —which states what would be expressed in ordinary language by “I am now angry.”


C. Objection on the ground of mental telepathy. “The telepathic transmission of the contents of consciousness (ideas, emotions, thoughts) occurs without any determinable physical mediation. Here we have an instance of the knowledge of other minds which involves

no perception of other people’s bodies. Let us consider an example. I wake up suddenly one night, have a distinct sensation of fear, and know that my friend is now experiencing fear; later, I discover that at that very moment my friend was in danger of death. In this case, my knowledge of my friend’s fear cannot refer to any state of his body, for I know nothing of that; my knowledge concerns itself im​mediately with my friend’s sensation of fear.”


Rebuttal. Psychologists are not yet unanimously decided on the degree to which they ought properly to credit the occurrence of cases of telepathy. This is an empirical problem which it is not our business to solve here. Let us concede the point to our critic, and assume that the occurrence of cases of telepathic transmission has been confirmed. We shall show that, even so, our earlier contentions are not affected in the least. The question before us is: what does sentence P1, “My friend now experiences fear” mean, if I take P1 to be a statement of telepathically derived cognition? We maintain that the meaning of P1 is precisely the same as it would be if we used it on the grounds of some normally (rationally or intuitively) derived cognition. The occurrence of telepathy in no way alters the meaning of P1.


Let us consider a precisely analogous situation involving the cog​nition of some physical event. I suddenly have the impression that a picture has fallen from the wall at my house, and this when neither I nor anyone else can in any normal way perceive that this has happened. Later, I discover that the picture has, indeed, fallen from the wall. I now express this cognition which I have obtained by clairvoyance in sentence Q, “The picture has now fallen from the wall.” What is the meaning of this sentence? The meaning of Q here is clearly the same as it would be if I used it on the ground of some normally derived cognition, that is, on the ground of some cognition by direct perception of the event in question. For in both cases Q asserts that a physical event of a certain sort, a specific dis​placement of a specific body, has taken place.

The case is the same with telepathic cognition. We have already considered the case in which the state of some other mind is intui​tively grasped, though by means of a perception of the other person’s body. If a telepathic cognition of the state of some other mind occurs, it too is based on an intuitive impression, this time without a simultaneous perception. That which is cognized, however, is the same in both cases. Earlier, we remarked that P1, does not have the same content as the protocol sentence p2 about the (normally) intui​tive impression, and that p2 cannot support a sentence about some-

thing beside or behind the physical condition of the other person’s body. Our remarks hold equally for telepathically intuitive im​pressions.


D. Objection on the ground of statements by others. “We are, to begin with, agreed that A is in a certain physical state which is mani​fested by behavior of a certain sort and produces in me, apart from sense-perceptions, an intuitive impression of A’s anger. Beyond this, however, I can find out that A really does experience anger by questioning him. He himself will testify that he experienced anger. Knowing him to be a truthful person and a good observer, why should I not consider his statement to be true—or at least probably true?”


Rebuttal. Before I can decide whether I should accept A’s state​ment as true, or false, or probably true—before, indeed, I can con​sider this question at all—I must first of all understand the statement. It must have meaning for me. And this is the case only if I can test it, if, that is, sentences of my protocol are deducible from it. If the expression is interpreted physically it is testable by means of protocol sentences such as my p1 and p2, that is, by sentences about specific perceptions and intuitive expressions. Since, however, our critic rejects the physical interpretation of the expression, it is in principle impossible for me to test it. Thus it is meaningless for me, and the question whether I should consider it to be true, or false, or probable, cannot even be posed.


Should unusual, brilliant patterns suddenly appear in the sky​—even if they took the form of letters which seemed to compose a sentence—science could not comprehend them except by first con​ceiving them, describing them, and explaining them (i.e. subsuming them under general causal-sentences) as physical facts. The question whether such an arrangement of symbols constitutes a meaningful sentence must be decided without taking into consideration whether or not it appears in the sky. If this symbol-arrangement is not a meaningful sentence at other times, it cannot become one no matter how effulgent an appearance it makes in the sky. Whether a sen​tence is true or false is determined by empirical contingencies; but whether a sentence is or is not meaningful is determined solely by the syntax of language. 


It is no different in the case of those acoustic phenomena that issue from the mouths of certain vertebrates. They are first of all facts, physical occurrences, and specifically, sound waves of a cer​tain sort. We can, further, also interpret them as symbols. But whether or not such an arrangement of symbols is meaningful can-

not depend on its occurrence as an acoustic phenomenon. If the sentence “A was angry yesterday at noon” has no meaning for me—as would be the case if (insofar as our critic rejects its physical meaning) I could not test it—it will not be rendered meaningful by the fact that a sound having the structure of this sentence came from A’s own mouth.


But it will be asked—do we not need the statements of our fellow-men for the elaboration of inter-subjective science? Would not physics, geography, and history become very meager studies if I had to restrict myself in them to occurrences which I myself had directly observed? There is no denying that they would. But there is a basic difference between a statement by A about the geography of China or about some historical event in the past on the one hand, and, on the other, a statement by A about the anger he felt yesterday. I can, in principle, test the statements of the first sort by means of perception sentences of my own protocol, sentences about my own perceptions of China, or of some map, or of historical documents. It is, however, in principle impossible for me to test the statement about anger if our critic asks me to reject the physical meaning of the sentence. If I have often had occasion to note that the geographical or historical reports that A makes can be con​firmed by me, then, on the basis of an inductive probability inference, I consider myself justified in using his other statements—insofar as they are meaningful to me—in the elaboration of my scientific knowl​edge. It is in this way that inter-subjective science is developed. A sentence, however, which is not testable and hence not meaningful prior to its statement by A is not any the more meaningful after such a statement. If, in accordance with our position, I construe A’s state​ment about yesterday’s anger as a statement about the physical con​dition of A’s body yesterday, this statement may be used for the development of inter-subjective science. For we use A’s sentence as evidence (just to the extent to which we have found A to be trust​worthy) in support of the attribution of a corresponding physical structure to the corresponding spatio-temporal region of our physical world. Neither do the consequences which we draw from this attribu​tion generically differ from those that are obtained from any other physical statement. We build our expectations of future perceptions on it—in this case with respect to A’s behavior, as in other cases with respect to the behavior of other physical systems.


The assertions of our fellow men contribute a great deal to ex​tending the range of our knowledge. But they cannot bring us any​thing basically new, that is, anything which cannot also be learned

in some other way. For the assertions of our fellow men are, at bottom, no different from other physical events. Physical events are different from one another as regards the extent to which they may be used as signs of other physical events. Those physical events which we call “assertions of our fellow man” rank particularly high on this scale. It is for this reason that science, quite rightly, treats these events with special consideration. However, between the contribution of these assertions to our scientific knowledge and the contributions of a barometer there is, basically, at most a difference of degree. 


5. BEHAVIORISM AND “INTUITIVE” PSYCHOLOGY


The position we are advocating here coincides in its broad out​lines with the psychological movement known as “behaviorism” —​when, that is, its epistemological principles rather than its special methods are considered. We have not linked our exposition with a statement of behaviorism since our only concern is with epistemo​logical foundations while behaviorism is above all else interested in a specific method of research and in specific concept formations.


The advocates of behaviorism were led to their position through their concern with animal psychology. In this domain, when the material given to observation does not include statements but only inarticulate behavior, it is most easy to arrive at the correct method of approach. This approach leads one to the correct interpretation of the statements of human experimental subjects, for it suggests that these statements are to be conceived as acts of verbalizing be​havior, basically no different from other behavior.


Behaviorism is confronted with views, more influential in Ger​many than in the United States, which uphold the thesis that psy​chology’s concern is not with behavior in its physical aspect, but rather, with meaningful behavior. For the comprehension of mean​ingful behavior the special method known as “intuitive understand​ing” (“Verstehen”) is said to be required. Physics allegedly knows nothing of this method. Neither meaningful behavior considered collectively nor the individual instances of such behavior which psychology investigates can possibly—so it is maintained—be char​acterized in terms of physical concepts.


In intuitive psychology this view is generally linked with the view that beside physical behavior there is yet another, psychical event, which constitutes the true subject-matter of psychology, and to which intuitive understanding leads. We do not want to consider this idea any further here, since we have already thoroughly examined it.


But even after one puts this idea aside, intuitive psychology poses the following objection to physicalism.


Objection based on the occurrence of “meaningful behavior.” “When psychology considers the behavior of living creatures (we disregard here the question whether it deals only with such behavior), it is interested in it as meaningful behavior. This aspect of behavior cannot, however, be grasped in terms of physical concepts, but only by means of the method of intuitive understanding. And this is why psychological sentences cannot be translated into physical sentences.”


Rebuttal. Let us recall a previous example of the physicalization of an intuitive impression, i.e. of a qualitative designation in the protocol language.4 We there showed that it is possible by investi​gating optical state-coordinates, to determine the entirety of those physical conditions which correspond to “green of this specific sort” and to subsume them under laws. The same is the case here. It simply depends on the physical nature of an act—say, of an arm-movement—whether I can intuitively understand it—as, say, a beckoning motion—or not. Consequently, physicalization is possible here too. The class of arm-movements to which the protocol-designation “beck​oning motion” corresponds can be determined, and then described in terms of physical concepts. But perhaps doubts may be raised as to whether the classification of arm-movements as intelligible or unintelligible, and, further, the classification of intelligible arm-​movements as beckoning motions or others really depends, as our thesis claims, solely on the physical constitution of the arms, the rest of the body, and the environment. Such doubts are readily re​moved if, for instance, one thinks of films. We understand the mean​ing of the action on the movie screen. And our understanding would doubtless be the same if, instead of the film presented, another which resembled it in every physical particular were shown. Thus one can see that both our understanding of meaning and the par​ticular forms it takes are, in effect, completely determined by the physical processes impinging on our sense-organs (in the film ​example, those impinging on our optic and auditory sense-organs).


The problem of physicalization in this area, that is, the problem of the characterization of understandable behavior as such and of the various kinds of such behavior by means of concepts of sys​tematized physics, is not as yet solved. But does not then our basic thesis rest on air? It states that all psychological sentences can be translated into physical sentences. One may well ask to what extent 

_____________


4. Erkenninis, Vol. II, op. cit., pp. 444 ff. (The Unity of Science, p. 58 ff.).

such a translation is possible, given the present state of our knowl​edge. Even today every sentence of psychology can be translated into a sentence which refers to the physical behavior of living crea​tures. In such a physical characterization terms do indeed occur which have not yet been physicalized, i.e. reduced to the concepts of physical science: Nevertheless, the concepts used are physical con​cepts, though of a primitive sort—just as “warm” and “green” (applied to bodies) were physical concepts before one could express them in terms of physical state-coordinates (temperature and electro​magnetic field, respectively).


We should like, again, to make the matter clear by using a physical example. Let us suppose that we have found a substance whose electrical conductivity is noticeably raised when it is irradi​ated by various types of electro-magnetic radiation. We do not yet, however, know the internal structure of this substance and so can​not yet explain its behavior. We want to call such a substance a “detector” for radiation of the sort involved. Let us suppose, further, that we have not yet systematically determined to what sorts of radiation the detector reacts. We now discover that the sorts of radiation to which it responds share still another characteristic, say, that they accelerate specific chemical reactions. Now suppose that we are interested in the photo-chemical effects of various sorts of radiation, but that the determination of these effects, in the case of a specific sort of radiation, is difficult and time-consuming, while the determination of the detector’s reaction to it is easy and quickly accomplished; then we shall find it useful to adopt the detector as a test-instrument. With its aid we can determine for any particular sort of radiation whether or not it is likely to have the desired photo​-chemical effect. This practical application will not be impeded by our ignorance of the detector’s micro-structure and our inability to explain its reaction in physical terms. In spite of our ignorance, we can certainly say that the detector isolates a certain physically specified class of rays. The objection that this is not a physical class since we cannot characterize it by a specification of optical state​-coordinates but only by the behavior of the detector will not stand. For to begin with, we know that if we carried out a careful empirical investigation of the electro-magnetic spectrum, we could identify the class of rays to which the detector responds. On the basis of this identification we could then physicalize the characterization of the rays in terms of detector-reactions, by substituting for it a charac​terization in terms of systematic physical concepts. But even our present way of characterizing the radiation in terms of the detector-

test is a physical characterization, though an indirect one. It is dis​tinguished from the direct characterization which is our goal only through being more circumstantial. There is no difference of kind between the two characterizations, only one of degree, though the difference of degree is indeed sufficiently great to give us a motive for pursuing the empirical investigations which might bring the direct physical characterization within our grasp.


Whether the detector is organic or inorganic is irrelevant to the epistemological issue involved. The function of the detector is basi​cally the same whether we are dealing with a physical detector of specific sorts of radiation or with a tree-frog as a detector of certain meteorological states of affairs or (if one may believe the news​papers) with a sniffing dog as a detector of certain human diseases. People take a practical interest in meteorological forecasts. Where barometers are not available they may, consequently, use a tree​-frog for the same purpose. But let us be clear about the fact that this method does not determine the state of the tree-frog’s soul, but a physically specified weather condition, even if one cannot describe this condition in terms of the concepts of systematized physics. People, likewise, have a practical interest in medical diagnoses. When the directly determinable symptoms do not suffice, they may, consequently, enlist a dog’s delicate sense of smell for the purpose. It is clear to the doctor that, in doing so, he is not determining the state of the dog’s soul, but a physically specified condition of his patient’s body. The doctor may not be able, given the present state of physiological knowledge, to characterize the diseased condition in question in terms of the concepts of systematic physics. Nonethe​less, he knows that his diagnosis—whether it is based on the symp​toms he himself has directly observed or on the reactions of the diagnostic dog—determines nothing and can determine nothing but the physical condition of his patient. Even apart from this, the physiologist acknowledges the need for physicalization. This would here consist in describing the bodily condition in question, i.e. defin​ing the disease involved in purely physiological terms (thus elimi​nating any mention of the dog’s reaction). A further task would be to trace these back to chemical terms, and these, in turn, to physical ones.


The case with intuitive psychology is precisely analogous. The situation here happens to be complicated for epistemological analysis (though for psychological practice it is simplified) by the fact that in the examination of an experimental subject the intuitive psycholo​gist is both the observer and detector. The doctor here is his own

diagnostic dog; which, indeed, is also often the case in medical diagnoses—in their intuitive phases. The psychologist calls the be​havior of the experimental subject “understandable” or, in a special case, for instance, “a nod of affirmation,” when his detector re​sponds to it, or—in our special case—when it results in his proto​cols registering “A nods affirmatively.” Science is not a system of experiences, but of sentences; it does not include the psychologist’s experience of understanding, but rather, his protocol sentence. The utterance of the psychologist’s protocol sentence is a reaction whose epistemological function is analogous to the tree-frog’s climbing and to the barking of the diagnostic dog. To be sure, the psychologist far surpasses these animals in the variety of his reactions. As a result, he is certainly very valuable to the pursuit of science. But this constitutes only a difference of degree, not a difference of kind.


In the light of these considerations, two demands are to be made of the psychologist. First, we shall expect him (as we expect the doctor) to be clear about the fact that, in spite of his complicated diagnostic reaction, he establishes nothing but the existence of some specific physical condition of the experimental subject, though a condition which can be characterized only indirectly—by his own diagnostic reaction. Secondly, he must acknowledge (as the physiologist does) that it is a task of scientific research to find a way of physicalizing the indirect characterization. Psychology must determine what are the physical conditions to which people’s detector-reactions corre​spond. When this is carried out for every reaction of this sort, i.e. for every result of intuitive understanding, psychological concept for​mation can be physicalized. The indirect definitions based on detector​-reactions will be replaced by direct definitions in terms of the concepts of systematized physics. Psychology, like the other sciences, must and will reach the level of development at which it can replace the tree​-frog by the barometer. But even in the tree-frog stage psychology already uses physical language, though of a primitive sort.


6. PHYSICALIZATION IN GRAPHOLOGY


The purpose of this section is not to justify physicalism, but only to show how psychological concepts can in fact be physicalized. To this end we shall examine a branch of psychology in which physical​ization has already been undertaken with some success. In doing so we may perhaps also meet the criticism which is occasionally voiced, that the achievement of physicalization, assuming it were possible, would in any case be fruitless and uninteresting. It is held

that, given sufficient information concerning the social group and the circumstances of the people involved, one might perhaps be able to specify arm-movements which are interpreted as beckoning ​motions in such a way that they would be characterizable in terms of kinematic (i.e. spatio-temporal) concepts. But it is alleged that this procedure would not provide us with any further insight into any​thing of interest, least of all into the connections of these with other events.


Remarkably enough, physicalization can show significant success in a branch of psychology which until comparatively recent times was pursued in a purely intuitive (or at most a pseudo-rational) manner and with wholly inadequate empirical data, so that it then had no claim to scientific status. This is graphology. Theoretical graphology—we shall concern ourselves here with no other sort​—investigates the law-like relationships which hold between the formal properties of a person’s handwriting and those of his psychological properties that are commonly called his “character.”


We must first of all explain what is meant by character in physical psychology. Every psychological property is marked out as a dis​position to behave in a certain way. By “actual property” we shall understand a property which is defined by characteristics that can be directly observed: by “disposition” (or “dispositional concept”) we shall understand a property which is defined by means of an implica​tion (a conditional relationship, an if-then sentence). Examples of familiar dispositional concepts of physics may serve to illustrate this distinction, and will, at the same time, illustrate the distinction between occurrent and continuant properties, a distinction which is important in psychology. An example of a physical occurrent property is a specific degree of temperature. We define “Body K has temperature T” to mean “When a sufficiently small quantity of mercury is brought into contact with K, then . . . “ When defined in this way, the concept of temperature is a dispositional concept. Now that physics has disclosed the micro-structure of matter and determined the laws of molecular motion, a different definition of temperature is used: temperature is the mean kinetic energy of molecules. Here, then, temperature is no longer a dispositional concept, but an actual property. The occurrent properties of psychology are logically analo​gous to the familiar dispositional concepts of physics. Indeed, on our view, they are themselves nothing else than physical concepts. Example: “Person X is excited” means "If, now, stimuli of such and such a sort were applied, X would react in such and such a manner” (both stimuli and reactions being physical events). Here too the

aim of science is to change the form of the definition; more accurate insight into the micro-structure of the human body should enable us to replace dispositional concepts by actual properties. That this is not a utopian aim is shown by the fact that even at the present time, a more accurate knowledge of physiological macro-events has yielded us a set of actual characteristics of occurrent states (e.g. for feelings of various sorts: frequency and intensity of pulse and respiration, glandular secretion, innervation of visceral muscles, etc.). Such a change of definitions is markedly more difficult when the states which have to be delimited are not emotional, for it then presupposes a knowledge of the micro-structure of the central nervous system which far surpasses the knowledge currently available.


Physical constants, e.g. heat-conductivity, coefficient of refraction, etc. might be taken as examples of physical continuant properties. These too were originally defined as dispositional concepts, e.g. “A substance has a coefficient of refraction n” means “If a ray of light enters the substance, then . . . “ Here again the aim of transforming the definition has already been achieved for some concepts, and is being pursued in the case of the remainder. The reference to dispo​sitions gives way to an actual designation of the composition (in terms of atoms and electrons) of the substance in question. The psychological continuant properties or “character properties” (the word “character” is here being used in a broad, neutral sense—to mean more than volitional or attitudinal properties) can, at present, be defined only in the form of dispositional concepts. Example: “X is more impressionable than Y” means “If both X and Y have the same experience under the same circumstances, more intense feelings are experienced by X than by Y.” In these definitions, both in the characterization of the stimuli (the statement of the circum​stances) and in that of the reaction, there are names which still designate psychological occurrent properties, for which the problem of physicalization has not yet been solved. To physicalize the desig​nations of continuant properties will be possible only when the designations of occurrent properties have been dealt with. So long as these are not completely physicalized, the physicalization of con​tinuant properties and, as a result, that of characterology as a whole, must remain in a scientifically incomplete state, and this no matter how rich our stock of intuitive knowledge may be.


There is no sharp division between occurrent and continuant designations. Nonetheless, the difference of degree is large enough to justify their being differently labelled and differently treated, and, consequently, large enough to justify the separation of characterology

from psychology as a whole (considered as the theory of behavior). Graphology sets itself the task of finding in the features of a person’s handwriting indications of his character and, to some extent, of his occurrent properties. The practising graphologist does not intend the rational method to replace intuition, but only to support or to correct it. It has, however, become clear that the pursuit of the task of physicalization will serve even this purpose. Along these lines graphology has already, of late, made some significant discoveries.


Since the problem of graphology is to discover the correspond​ences holding between the properties of a person’s handwriting and those of his character, we may here divide the problem of physical​ization into three parts. The physicalization of the properties of handwriting constitutes the first part of the problem. A certain script gives me, for instance, an intuitive impression of something full and juicy. In saying so, I do not primarily refer to characteristics of the writer, but to characteristics of his script. The problem now is to replace intuitively identified script-properties of this sort by prop​erties of the script’s shape, i.e. by properties which may be defined with the aid of geometrical concepts. That this problem can be solved is clear. We need only thoroughly investigate the system of forms which letters, words, and lines of script might possibly take in order to determine which of these forms make the intuitive impression in question on us. So, for instance, we might find that a script appears full or two-dimensional (as opposed to thin or linear) if rounded connections are more frequent than angles, the loops broader than normal, the strokes thicker, etc. This task of the physicalization of the properties of handwriting has in many cases been accomplished to a large extent.5 We are not objecting to the retention of the intuitively derived descriptions (in terms, for in​stance, of “full,” “delicate,” “dynamic,” etc.). Our requirement will be adequately met as soon as a definition in exclusively geometric terms is provided for each such description. This problem is pre​cisely analogous to the problem, to which we have frequently re​ferred, of identifying in quantitative terms those physical conditions which correspond to a qualitative designation—such as “green of such and such a sort” —in the protocol language.


The second part of the problem consists of the physicalization of the character properties referred to in graphological analyses. The traditional concepts of characterology—whose meaning is as a
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5. Cf. Klages, L., Handschrift and Character, Leipzig, 1920. Several of our examples are taken from this book or suggested by it.

rule not clearly defined, but left to be expressed in our everyday vocabulary or by means of metaphorical language—have to be systematized and given physicalistic (behavioristic) definitions. We have already seen that such a definition refers to a disposition to behave in a certain way, and further, that the task of the construc​tion of such definitions is difficult and presupposes the physicalization of psychological occurrent properties.


We can see that in both parts of the problem the task is one of replacing primitive, intuitive concept formations by systematic ones, of replacing the observer with a tree-frog by the observer with a barometer (in graphology, as in intuitive medical diagnoses, the ob​server and the tree-frog coincide).


In addition to these questions there is a third aspect of the problem to be considered: the basic empirical task of graphology. This consists of the search for the correlations which hold between the properties of handwriting and those of character. Here too, a systematization, though of a different sort, takes place. The cor​respondence of a specific property of handwriting to a specific prop​erty of character may, at first, be recognized intuitively—for instance, as a result of an empathetic reflection on the arm-movements which produced the script in question. The problem of systematization here is to determine the degree of correlation of the two properties by a statistical investigation of many instances of script of the type in question and the characters of the corresponding writers.


Our position now is that the further development and clarifica​tion of the concepts of psychology as a whole must take the direction we have illustrated in our examination of graphology, the direction, that is, of physicalization. But, as we have already emphasized sev​eral times, psychology is a physical science even prior to such a clarification of its concepts—a physical science whose assignment it is to describe systematically the (physical) behavior of living crea​tures, especially that of human beings, and to develop laws under which this behavior may be subsumed. These laws are of quite di​verse sorts. A hand movement, for instance, may be examined from various aspects: first, semiotically, as a more or less conventional sign for some designated state of affairs; secondly, inimically, as an expression of the contemporaneous psychological state—the occur​rent properties of the person in question; thirdly, physiognomically, as an expression of the continuant properties—the character of the person in question. In order to investigate, say, the hand movements of people (of certain groups) in their inimical and physiognomic

aspects one might perhaps take motion pictures of them, and, from these, derive kinematic diagrams of the sort which engineers con​struct for machine parts. In this manner the shared kinematic (i.e., spatio-temporal) characteristics of the hand movements with whose perception certain intuitive protocol designations tend to be asso​ciated (e.g. “This hand movement looks rushed,” “. . . grandiose,” etc.) would have to be determined. It will now be clear why pre​cisely graphology—the characterological investigation of writing movements, a very special sort of hand movements, identifiable in terms of their specific purpose—should be the only study of this sort which can as yet show any results. The reason is that writing movements themselves produce something resembling kinematic diagrams, namely, the letters on the paper. To be sure, only the track of the movements is drawn. The passage of time is not recorded—the graphologist can subsequently only infer this, imperfectly, from indirect signs. More accurate results would be demonstrable if the complete three-dimensional spatio-temporal diagram, not only its projection on the writing plane, were available. But even the conclusions to which graphology currently subscribes allay what​ever misgivings there might have been that investigations directed at the physicalization of psychological concepts would prove to be uninteresting. It may not even be too rash a conjecture that inter​esting parallels may be found to hold between the conclusions of characterological investigations of both the involuntary and the voluntary motions of the various parts of the human body on the one hand, and on the other hand the conclusions of graphology which are already available to us. If specific properties of a person’s char​acter express themselves both in a specific form of handwriting and in a specific form of arm motion, a specific form of leg motion, specific facial features, etc., might not these various forms resemble one another? Perhaps, after having first given fruitful suggestions for the investigation of other sorts of bodily movements, graphology may, in turn, be stimulated by the results to examine script prop​erties it had previously overlooked. These, of course, are mere con​jectures; whether or not they are justifiable cannot affect the ten​ability of our thesis, which maintains the possibility of translating all psychological sentences into physical language. This translata​bility holds regardless of whether or not the concepts of psychology are physicalized. Physicalization is simply a higher-level, more rigor​ously systematized scientific form of concept formation. Its accom​plishment is a practical problem which concerns the psychologist rather than the epistemologist.


7. SENTENCES ABOUT ONE'S OWN MIND; 


“INTROSPECTIVE PSYCHOLOGY”


Our argument has shown that a sentence about other minds refers to physical processes in the body of the person in question. On any other interpretation the sentence becomes untestable in principle, and thus meaningless. The situation is the same with sen​tences about one’s own mind, though here the emotional obstacles to a physical interpretation are considerably greater. The relation​ship of a sentence about one’s own mind to one about someone else’s may most readily be seen with respect to a sentence about some past state of one’s own mind, e.g. P1: "”I was excited yester​day.” The testing of this sentence involves either a rational inference from protocol sentences of the form of p1—which refer to presently perceived script, photographs, films, etc. originating with me yester​day; or it involves an intuitive method, e.g. utilizing the protocol sentence p2, “I recall having been excited yesterday.” The content of P1 exceeds both that of the protocol sentence p1 and that of the protocol sentence p2, as is most clearly indicated by the possibility of error and disavowal where P1 is concerned. P1 can only be pro​gressively better confirmed by sets of protocol sentences of the form of p1 and p2. The very same protocol sentences, however, also con​firm the physical sentence P2: “My body was yesterday in that physical condition which one tends to call ‘excitement.’” P1 has, consequently, the same content as the physical sentence P2.


In the case of a sentence about the present state of one’s own mind, e.g. P1: “I now am excited” one must clearly distinguish between the system sentence P1 and the protocol sentence p2, which, likewise, may read “I now am excited.” The difference rests in the fact that the system sentence P1 may, under certain circumstances, be disavowed, whereas a protocol sentence, being an epistemological point of departure, cannot be rejected. The protocol sentences p1 which rationally support P1 have here some such form as “I feel my hands trembling,” “I see my hands trembling,” “I hear my voice quavering,” etc. Here too, the content of P1 exceeds that of both p1 and p2, in that it subsumes all the possible sentences of this sort. P1 has the same content as the physical sentence P2, “My body is now in that condition which, both under my own observa​tion and that of others, exhibits such and such characteristics of excitement,” the characteristics in question being those which are mentioned both in my own protocol sentences of the sort of p1
and p2 and in other people’s protocol sentences of corresponding sorts (discussed above in our example of sentences about other minds).


The table opposite shows the analogous application of the physicalist thesis to the three cases we have discussed by exhibiting the parallelism of sentences about other minds, sentences about some past condition of one’s own mind, and sentences about the present condition of one’s own mind, with the physical sentence, about the wooden support.


Objection from introspective psychology: “When the psycholo​gist is not investigating other experimental subjects, but pursues self-​observation, or “introspection,” instead, he grasps, in a direct man​ner, something non-physical—and this is the proper subject-matter of psychology.”


Rebuttal. We must distinguish between a question of the justifi​cation of the use of some prevalent practical method of inquiry and a question of the justification of some prevalent interpretation of the results of that method. Every method of inquiry is justified; dis​putes can arise only over the question of the purpose and fruitfulness of a given method, which is a question our problem does not in​volve. We may apply any method we choose; we cannot, however, interpret the obtained sentences as we choose. The meaning of a sentence, no matter how obtained, can unequivocally be deter​mined by a logical analysis of the way in which it is derived and tested. A psychologist who adopts the method of what is called “introspection” does not thereby expose himself to criticism. Such a psychologist admits sentences of the form “I have experienced such and such events of consciousness” into his experiment-protocol and then arrives at general conclusions of his own by means of inductive generalization, the construction of hypotheses, and, finally, a comparison of his hypotheses with the conclusions of other persons. But again we must conclude, both on logical and epistemological grounds, that the singular as well as the general sentences must be interpreted physically. Let us say that psychologist A writes sen​tence p2: “(I am) now excited” into his protocol. An earlier investi​gation6 has shown that the view which holds that protocol sentences cannot be physically interpreted, that, on the contrary, they refer to something non-physical (something “psychical,” some “experience​content,” some “datum of consciousness,” etc.) leads directly to the consequence that every protocol sentence is meaningful only to its author. If A’s protocol sentence p2 were not subject to a 

_____________


6. Erkenntnis, Vol. II, p. 454, (The Unity of Science, pp. 78-79).

THE PHYSICALISTIC INTERPRETATION OF PSYCHOLOGICAL SENTENCES

System sentence P1: 

a) rationally derived from protocol sentence pl:

or b) intuitively derived from protocol sentence p2:
P1 has the same content as the physical sentence P2:
l.

Sentence about the Wooden Support (As an Analogy)

“The support is firm” 

“The support has such and such a color and shape”

“The support looks firm”

“The support is physi​cally firm”
2.

Sentence about the State of Someone Else’s Mind

“A is excited” 

“A has such and such an expres​sion”

“A is excited (A looks excited)” 

“A’s body is phy​sically excited”

3.

Sentence about the State of One’s Own Mind at Some Time in the Past

“I was excited yester​day”

“These letters (written by me yesterday) have such and such a shape” 

“Now a recollection of excitement”

“My body was physi​cally excited yesterday.”

4.

Sentence about the Present State of one’s Own Mind

“I am now excited” 

“My hands are now trembling”

“Now excited”

“My body is now physi​cally excited”

The physical term: 
       “physically firm”


is hereby defined as a 







        “physically excited”

disposition to react 

under certain circum-

stances in a specified 

way:


       “Under such and such a 
“Under such and such circumstances, such and such gestures, ex​pressions, actions, 




       load, such and such a 



        and words occur.”




       distortion occurs; under 




       such and such a load, 




       breakage occurs”


**THIS TABLE HAS A SYMBOL THAT I COULDN’T PUT IN (ABOVE “physically excited”)**

physical interpretation, it could not be tested by B, and would, thus, be meaningless to B. On the previous occasion in question we showed, further, that the non-physical interpretation leads one into insoluble contradictions. Finally, we found that every protocol sen​tence has the same content as some physical sentence,7 and that this physical translation does not presuppose an accurate knowledge of the physiology of the central nervous system, but is feasible even at present. Sentences about one’s own mind—whether one takes these to be inter-subjective system sentences or so-called introspective protocol sentences—are thus in every case translatable into sen​tences of the physical language.


One may perhaps object that there is, after all, a difference be​tween an experience and an utterance about it, and that not every experience has to be expressed in a protocol sentence. The differ​ence referred to certainly exists, though we would formulate it differently. Sentences P1: “A now sees red” and P2: “A now says ‘I see red’” do not have exactly the same content. Nor does P1 justify the inference of P2; only the conditional sentence “If this and that occurs, then P2” may be inferred. For P1 ascribes a physical state to A of such a kind that, under certain circumstances, it leads to the event of speaking the sentence referred to in P2.

If we consider the method in accordance with which the con​clusions of so-called introspection are generally integrated with the body of scientific knowledge, we shall note that these conclusions are, indeed, physically evaluated. It so happens that the physicalism adopted in practice is generally not acknowledged in theory. Psychol​ogist A announces his experimental results; reader B reads in them, among others, the sentence “A was excited” (for the sake of clarity we write “A” instead of the word “I” which B in reading must replace by “A”). For B, this is a sentence about someone else’s mind; nothing of its claim can be verified except that A’s body was in such and such a physical condition at the time referred to. (We argued this point in our analysis of sentence P1 about someone else’s mind.) B himself could not, indeed, have observed this con​dition, but he can now indirectly infer its having existed. For, to begin with, he sees the sentence in question in a book on whose title-page A is identified as the author. Now, on the basis of a general sentence for which he has already obtained indirect evidence, B infers (with some degree of probability) that A wrote the sen​tences printed in this book; from this, in its turn, on the basis of 

_____________


7. Ibid., pp. 457 ff., (The Unity of Science, pp. 84 ff.).

a general sentence, with regard to A’s reliability, for which he again has good inductive evidence, B infers that, had he observed A’s body at the relevant time he would (probably) have been able to confirm the existence of the state of (physical) excitement. Since this confirmation can refer only to some physical state of A’s body, the sentence in question can have only a physical meaning for B.


Generally speaking, a psychologist’s spoken, written, or printed protocol sentences, when they are based on so-called introspection, are to be interpreted by the reader, and so figure in inter-subjective science, not chiefly as scientific sentences, but as scientific facts. The epistemological confusion of contemporary psychology stems, to a large extent, from this confusion of facts in the form of sentences with the sentences themselves considered as parts of science. (Our example of the patterns in the sky is relevant here.) The intro​spective statements of a psychologist are not, in principle, to be interpreted any differently from the statements of his experimental subjects, which he happens to be reporting. The only distinction the psychologist enjoys is that, when the circumstances justify it, one may accept his statements as those of an exceptionally reliable and well-trained experimental subject. Further, the statements of an experimental subject are not, in principle, to be interpreted differ​ently from his other voluntary or involuntary movements-though his speech movements may, under favorable circumstances, be re​garded as especially informative. Again, the movements of the speech organs and of the other parts of the body of an experimental subject are not, in principle, to be interpreted differently from the movements of any other animal—though the former may, under favorable circumstances, be more valuable in the construction of general sentences. The movements of an animal are not, again, in principle, to be interpreted any differently from those of a volt​meter—though under favorable circumstances, animal movements may serve scientific purposes in more ways than do the movements of a volt-meter. Finally, the movements of a volt-meter are not, in principle, to be interpreted differently from the movements of a raindrop—though the former offer more opportunities for draw​ing inferences to other occurrences than do the latter. In all these cases, the issue is basically the same: from a specific physical sen​tence, other sentences are inferred by a causal argument, i.e. with the help of general physical formulae—the so-called natural laws. The examples cited differ only in the degree of fruitfulness of their premises. Volt-meter readings will, perhaps, justify the inference of a greater number of scientifically important sentences than the

behavior of some specific raindrop will; speech movements will, in a certain respect, justify more such inferences than other human bodily movements will. Now, in the case with which we are con​cerned here, the inference from the sign to the state of affairs signi​fied has a quite remarkable form. In using someone’s introspective statement about the state of his own mind (e.g. A’s statement: “A is excited”), the statement, taken as an acoustic event, is the sign; under favorable conditions, which are frequently satisfied in scien​tific contexts, the state of affairs referred to is such that it can be described by a sentence (“A is excited”) of the very same form as the acoustic event which functions as a sign of it. [The requisite conditions are that the person in question be considered reliable and qualified to make psychological reports, and further that the lan​guage of these reports be the same as that of the scientific system.] This identity of the form of the acoustic fact and the scientific sen​tence which is to be inferred from it explains why the two are so easily and so obstinately confused. The disastrous muddle into which this confusion leads us is cleared up as soon as we realize that here, as in the other cases cited, it is only a question of drawing an in​ference from a sign to that which it indicates.


It becomes all the more clear that so-called introspective state​ments cannot be given a non-physical interpretation when we con​sider how their use is learned. A tired child says “Now I am happy to be in bed."” If we investigated how the child learned to talk about the states of his own mind we would discover that, under similar circumstances, his mother had said to him, “Now you are happy to be in bed.” Thus we see that A learns to use the protocol sentence p2 from B—who, however, interprets this series of words as constituting the system sentence P2, a sentence, for B, about someone else’s mind. Learning to talk consists of B’s inducing a certain habit in A, a habit of “verbalizing” (as the behaviorists put it) in a specific manner in specific circumstances. And, indeed one tends so to direct this habit that the series of words produced by the speech movements of the child A coincides with the sentence of the intersubjective physical language which not only describes the appropriate state of A, but—and this is the essential point—describes A’s state as B perceives it, that is, the physical state of A’s body. The example of the child shows this especially clearly. The sen​tence, “You are happy,” spoken by the mother, is a sentence about someone else’s mind, and thus, according to our earlier analysis, can designate nothing but some physical state of affairs. The child is thus induced to develop the habit of responding to specific cir-

cumstances by uttering a sentence which expresses a physical state observed by some other person (or inferred by some other person from observed signs). If the child utters the same sounds again on some other occasion, no more can be inferred than that the child’s body is again in that physical state.


8. SUMMARY


So-called psychological sentences—whether they are concrete sentences about other minds, or about some past condition of one’s own mind, or about the present condition of one’s own mind, or, finally, general sentences—are always translatable into physical language. Specifically, every psychological sentence refers to physical occurrences in the body of the person (or persons) in question. On these grounds, psychology is a part of the domain of unified science based on physics. By “physics” we wish to mean, not the system of currently known physical laws, but rather the science character​ized by a mode of concept formation which traces every concept back to state-coordinates, that is, to systematic assignments of num​bers to space-time points. Understanding “physics” in this way, we can rephrase our thesis—a particular thesis of physicalism—as fol​lows: psychology is a branch of physics.

REMARKS BY THE AUTHOR (1957 )


While I would still maintain the essential content of the main thesis of this article, I would today modify some special points. Perhaps the most important of them is the following. In the article I regarded a psychological term, say “excited,” as designating a state characterized by the disposition to react to certain stimuli with overt behavior of certain kinds. This may be admissible for the psychological concepts of everyday language. But at least for those of scientific psychology, as also of other fields of science, it seems to me more in line with the actual procedure of scientists, to introduce them not as disposition concepts, but rather as theoretical concepts (sometimes called “hypo​thetical constructs”). This means that they are introduced as primitives by the postulates of a theory, and are connected with the terms of the observation language, which designate observable properties, by so-​called rules of correspondence. This method is explained and discussed in detail in my article “The Methodological Character of Theoretical Concepts,” in H. Feigl and M. Scriven, (eds., Minnesota Studies in the Philosophy of Science, Vol. 1.


The main thesis of physicalism remains the same as before. It says that psychological statements, both those of everyday life and of scientific psychology, say something about the physical state of the person in question. It is different from the corresponding statements in terms of micro-physiology or micro-physics (which at the present stage of scientific development are not yet known, comp. § 4A above) by using the conceptual framework of psychology instead of those of the two other fields. To find the specific features of the correspondence will be an empirical task (comp. § 6, the third part of the procedure of physicalization). Once known, the correspondence can be expressed by empirical laws or, according to our present view, by theoretical pos​tulates. Our present conception of physicalism, the arguments for it, and the development which led to it, are represented in the following two articles by Herbert Feigl: (1) “Physicalism, Unity of Science and the Foundations of Psychology,” in: P. A. Schilpp, editor, The Philos​ophy of Rudolf Carnap (Library of Living Philosophers); see also my reply to Feigl in the same volume; (2) “The ‘Mental’ and the ‘Physical,’” in Vol. II of Minnesota Studies in Philosophy of Science.
