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ABSTRACT: This paper is a rejection of parsimonious behaviorism (PB). PB was 

proposed by Stemmer (2003) to avoid certain problems with radical behaviorism‘s (RB) 

appeal to covert behavior to account for mental phenomena. According to Stemmer, covert 

behavior was not clearly defined and its existence was not supported by empirical 

evidence. However, overt behavior is not as undefined, nor its existence as empirically 

unsupported as Stemmer claimed. Nor does PB avoid the problems, as it does not 

encourage us to seek a definition or empirical evidence that supports this existence. 

Moreover, Stemmer did not define the entities he accepted as existent (physiological 

traces), nor did he cite empirical evidence that supported their existence or his proposed 

interpretation of mental phenomena. Also, his claim that PB is more parsimonious than RB 

rests on a fallacious acceptance of the existence of physiological traces and a 

misinterpretation of the explanatory role of physiological events in RB. Finally, Quine‘s 

repudiation theory does not avoid the questions of the status, nature, and location of mental 

entities in identity theories. Such questions are not fundamentally different from those 

raised by material entities in general. The questions are thus faced by any materialist 

position, Quine‘s repudiation theory included. 

Key words: parsimonious behaviorism, radical behaviorism, covert behavior, overt operant 

behavior, existence, evidence, parsimony, physiological traces, mental entities, material 

entities, materialism, identity theories, Quine‘s repudiation theory 

A feature of radical behaviorism (RB) is how it accounts for so-called 

―mental‖ phenomena, such as introspection and thinking, in terms of covert 

behavior, conceived of as a class of inner events that have behavioral features. I 

need not rehearse this account here, for others have described it at length (e.g., 

Moore, 2001, 2009; Palmer, 2003, 2009; Skinner, 1945, 1953, 1974; Tourinho, 

2006). Besides, I disagree with its present form. This paper, however, is not about 
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The proponent of parsimonious behaviorism, Nathan Stemmer, died in April of 2007. To 

my regret, I never met him personally, but only communicated with him a few times 

through email. In September of 2006 I invited him to participate in this symposium, but he 

graciously declined, remarking that he too was writing something on private events. In my 

few email exchanges with him, I always found him to be a gentleman and a fine scholar. I 

very much would have liked him to reply to this paper. 
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my criticism of the account either, although I will mention something about it later 

on. 

The paper is a rejection of the brand of behaviorism that Stemmer (2003) 

proposed as an alternative to RB in his reply to Moore‘s (2001) depiction of RB‘s 

covert behavior account. Stemmer called his proposal ―parsimonious behaviorism‖ 

(PB), and its primary disagreements with RB concern covert behavior and the 

explanatory role of physiological events in behavior. In RB, covert behavior is 

regarded as central to a scientific account of mental phenomena, and physiological 

events are regarded as explanatorily irrelevant. PB, in contrast, rejects the 

existence of covert behavior and accounts for mental phenomena only in terms of 

physiological events. 

Stemmer described PB as having ―the following features.‖ First, PB ―only 

accepts the existence of entities (factors, events, states, etc.) if this existence is 

supported by empirical evidence‖ (2003, p. 165; page numbers without a year will 

refer to this paper). Second, PB ―is based on Quine‘s materialist repudiation theory 

which assigns no role at all to mental entities‖ (ibid.). Third, PB ―acknowledges 

the well documented fact that organisms can acquire new behavior not only by 

operant conditioning but also by being exposed to the pairing of two (salient) 

stimuli‖ (ibid.). Stemmer claimed that these features made PB a more 

parsimonious account of mental phenomena than RB (hence PB‘s ―P‖). 

I agree that RB‘s account of covert behavior (and RB in general) is 

problematic, but not for Stemmer‘s reasons. Such reasons, I will argue in the first 

two sections, are too weak to warrant a rejection of RB and adoption of PB. I will 

also reject Stemmer‘s parsimony claim and Quine‘s repudiation theory in the third 

and fourth sections, respectively. The paper concludes with a criticism of RB‘s 

exclusion of physiology in its explanations of behavioral phenomena. 

The Definitional Objection 

Stemmer‘s main reasons to have propounded PB appear to have been certain 

problems that he believed were insuperable for RB and avoided by PB: ―the 

behavior analytic treatment has itself some fundamental shortcomings. These 

problems are avoided if we adopt a behaviorist theory that has the following 

features‖ (p. 165). The features, precisely, are the three ones I quoted above. PB 

would thus be a strong candidate against RB if indeed Stemmer‘s objections were 

insurmountable for RB and avoided by PB. However, in this section and the next I 

will argue that neither one is the case, for both objections. PB will thus be left 

groundless, aimlessly wandering without much if any of its raison d’être and 

entirely open to its own objections to RB. 

Stemmer‘s general objection to RB was the ―introduction of covert-behavior 

events‖ or ―inner events that have behavioral features‖ (p. 165). He divided this 

objection into two more specific ones. One of them can be called ―definitional,‖ in 

that it is about the definition of covert behavior. He complained that this definition 

was unclear: ―covert-behavior events. . .have not been clearly defined‖ (p. 165, 

emphasis mine). The other objection can be called ―evidential,‖ in that it is about 
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the evidential support of the existence of covert behavior. The two objections are 

closely related, but it is convenient to begin by examining the definitional one 

separately, which I do in this section. I leave the evidential objection for the next 

section, where its relation to the definitional objection will become more apparent. 

Stemmer elaborated his definitional objection by claiming that radical 

behaviorists ―don‘t give us the necessary and sufficient conditions for calling an 

event ‗covert behavior‘‖ (p. 166). As far as I know, this claim is correct. No radical 

behaviorist thus far has explicitly said anything like ―the necessary and sufficient 

conditions for calling an event ‗covert behavior‘ are such and such.‖ However, the 

radical-behavioristic literature offers plenty of clues to a reasonably clear and 

precise characterization of at least some necessary conditions. They certainly are 

not perfectly clear, precise, and complete, as perhaps Stemmer expected, but what 

in natural science is? Besides, I take the definition of the concept of covert 

behavior to be in progress, so it seems reasonable to cut radical behaviorists some 

slack in this particular respect. 

Admittedly, to complain that there is not a perfectly clear, precise, and 

complete definition of covert behavior seems too silly, and thus unlikely to have 

been Stemmer‘s objection. Maybe he meant to say that there was not a minimally 

clear and precise definition of covert behavior, that covert behavior was too 

obscure. This complaint would be more reasonable. However, if covert behavior is 

too obscure, one could hardly claim much else about it, such as, for instance, that 

there is no ―clear empirical evidence‖ that supports its existence (see The 

Evidential Objection). I would expect that in order to make such a claim, covert 

behavior should be defined in a minimally clear way. 

Stemmer‘s definitional objection thus clashes with his evidential objection. 

On the one hand, he believed the concept of covert behavior to be too obscure 

(definitional objection). On the other hand, however, he believed it was clearly 

defined enough to conclude that there was no empirical evidence that supported its 

existence (evidential objection). But if it is clearly defined enough for this, then 

surely it must be clearly defined enough for other purposes. 

This clash aside, I shall argue in this section that the notion of covert behavior 

is not as obscure as Stemmer appears to have believed. Covert behavior, as the 

expression indicates, has two aspects, namely: behavioral and covert. Apparently, 

Stemmer‘s objection was only about the behavioral aspect: ―. . .covert-behavior 

. . .events are supposed to be inner events that have behavioral features. . .‖ (p. 

165). Radical behaviorists, he claimed, do not give us ―the tools for determining 

the physical dimension of the behavior,‖ and considered his ―demand for such 

tools‖ as ―legitimate, since the inner events are supposed to have behavioral 

features‖ (p. 166). 

Stemmer thus seems to have believed that the problem of not being ―clearly 

defined‖ was with the behavioral aspect of covert behavior. He expressed no 

concern whatsoever about the covert aspect not being ―clearly defined‖ (he could 

hardly have had a problem with it, since the sorts of entities that he accepted as 

existent, physiological traces, are supposed to be covert as well; see Physiological 

Traces). Quite the contrary, he apparently considered it to be clearly defined 
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enough to conclude that empirical tests of conjectures about covert behavior were 

conceptually impossible: ―as soon as the covert behavior has been observed, it has 

become accessible to third persons, and this prevents it from being covert‖ (p. 

166). To be sure, this is a problem (although it is not insurmountable, as I shall 

argue in The Covert Aspect), but it is not one of not being ―clearly defined.‖ 

Against what Stemmer claimed, however, the behavioral aspect of covert 

behavior is reasonably, I dare say very well characterized, far more so than the 

covert aspect (and, as I will argue later on, Stemmer‘s own proposed physiological 

traces). One only needs to take a cursory look at the literature on the experimental 

analysis of operant behavior. This literature provides a wealth of hints to what 

radical behaviorists mean by ―behavior‖ in ―covert behavior.‖ 

The Behavioral Aspect 

When radical behaviorists speak of ―behavior,‖ they mean first and foremost 

―operant behavior.‖ That is to say, they use ―behavior‖ as shorthand for ―operant 

behavior,‖ with no pretension to reduce ontologically other behavior (e.g., 

respondent) to operant (against what PB‘s third assumption might suggest). By 

―covert behavior,‖ then, they mean ―covert operant behavior.‖ Simply put, covert 

behavior is operant behavior that is covert (as far as I know, radical behaviorists 

have not denied the possibility of respondent covert behavior, a possibility that I 

will explore later on). There even is a term that has been coined to emphasize the 

operant character of covert operant behavior: ―coverant‖ (Homme, 1965). 

The restriction of the behavioral aspect of covert behavior to operant behavior 

allows for a reasonably clear, precise, and detailed characterization of this aspect. 

There is a massive database of experimental results that provide plenty of 

information about the behavioral features of operant behavior. According to the 

standard characterization, operant behavior is behavior that operates on its 

environment, produces consequences as a result of this operation, and its 

probability of future occurrence is modified by these consequences. More 

precisely, it is behavior that satisfies the Law of Effect, as studied experimentally 

through conditioning preparations that involve the Skinner box (typically, rats 

pressing levers for food pellets, pigeons pecking keys for grain). The use of these 

preparations has led to an abundance of ordered experimental results about how 

operant behavior is maintained under numerous different kinds of conditions that 

are typically characterized in terms of arrangements known as ―reinforcement 

schedules.‖ Many of these data even follow mathematical descriptions, such as the 

very influential and extensively studied Matching Law, proposed by Herrnstein 

(1970, 1974). 

If there is any validity to Stemmer‘s definitional objection, then, it is not due 

to the behavioral features of covert behavior. They are supposed to be 

approximately those of overt operant behavior as studied experimentally in 

operant-conditioning research. One could complain that this supposition lacks 

empirical support (as Stemmer did; but see The Evidential Objection), or is 
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incompatible with certain fundamental tenets of RB (see below), but not that it is 

obscure. 

The Covert Aspect 

As for the covert aspect, radical behaviorists typically characterize it in terms 

of two main features: covert behavior is publicly unobserved and inner; that is, it 

occurs ―within the skin‖ (Skinner, 1974, pp. 21-32). Admittedly, these features are 

less well characterized than the behavioral aspect, although Stemmer did not 

complain about this. In any case, there is experimental research that could be used 

to improve a characterization of such features. This research certainly remains 

incipient, and my use of it here raises important conceptual concerns. However, it 

seems like a promising starting point towards a clearer, more precise and detailed 

characterization of covert behavior. 

Stein, Xue, and Belluzzi (e.g., 1993, 1994) have spoken of ―cellular behavior‖ 

and ―cellular operant conditioning‖ in reference to the functioning of individual 

CA1 pyramidal neurons in the hippocampal-slice in vitro preparation. The authors 

consider such functioning as operant in that it approximates a general formulation 

of the Law of Effect as observed in whole living organisms: changes in the 

probability of future occurrences of a response unit (firing or action–potential 

bursts), as a function of the consequences (contingent dopamine) of past, initially 

improbable occurrences, in the same direction as that observed in whole living 

organisms. It remains to be seen whether this functioning has other, more specific 

behavioral features of operant behavior as studied in whole living organisms (e.g., 

following the Matching Law, becoming under discriminative control, being 

modifiable through conditioned reinforcement, etc.). 

On this basis, I propose to view cellular operant behavior as a case of covert 

behavior. Admittedly, this proposal, which I make only as a working hypothesis, 

raises important conceptual concerns. One is Stemmer‘s argument that the 

scientific study of covert behavior is conceptually impossible because such study 

requires public observation and covert behavior is publicly unobservable. This 

argument can be extended to my proposal as follows: publicly observed in vitro 

functioning is not covert (it is neither publicly unobserved, nor within the skin); 

hence, it cannot be a case of covert behavior. 

The argument is well taken, but not insurmountable. Obviously, I am not 

saying that publicly observed in vitro functioning itself is covert. Nor would I say 

that nonhuman behavior is human. However, nonhuman behavior supposedly is 

relevant to, insofar as it reflects aspects of, human behavior. That is to say, human 

behavior is supposed to be like nonhuman behavior in certain important respects 

(based on the evolutionary notion of a phylogenetic continuity between human and 

nonhuman species). In this sense, human behavior can be said to be indirectly 

studied through nonhuman behavior. Such a supposition underlies all studies of 

nonhuman behavior as a means to study human behavior. 

Likewise, publicly observed in vitro functioning is supposed to be relevant to, 

insofar as it presumably reflects aspects of, functioning that is publicly 
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unobserved, in situ (in its natural place within the organism) and in vivo (in the 

living organism)
2
. That is to say, publicly unobserved in situ and in vivo 

functioning is assumed to be like publicly observed in vitro functioning in certain 

important respects. This assumption is very common in neuroscience, physiology, 

and biology in general. In this sense, publicly unobserved in situ and in vivo 

functioning can be said to be indirectly studied through publicly observed in vitro 

functioning. The latter thus represents a means to study the former. 

Of course, nobody says that the two are strictly identical, just as nobody says 

that human behavior is strictly identical to nonhuman behavior. In situ and in vivo 

functioning depends on influences that are absent from in vitro functioning (and 

vice versa), just as human behavior depends on influences that are absent from 

nonhuman behavior (and nonhuman behavior in natural settings depends on 

influences that are absent from nonhuman behavior in the laboratory). The purpose 

of in vitro experimentation, just like the purpose of experimentation with 

nonhuman organisms, is to eliminate such influences, precisely for the sake of 

experimental control. 

However, nobody says that in vitro functioning (or nonhuman behavior) is 

fundamentally different from in vivo and in situ functioning (or human behavior) 

either (well, dualists and creationists view humans as fundamentally different from 

nonhumans). The full extent of their differences and similarities remains an 

empirical matter awaiting further experimentation. The experimental evidence thus 

far indicates that they are different in some respects and alike in others, although 

the differences seem to be more quantitative than qualitative. It thus seems 

pointless to make some respects more ―essential‖ or ―fundamental‖ than others. 

I thus avoid Stemmer‘s argument as follows. What I hypothesize to be a case 

of covert behavior is not cellular operant behavior as publicly observed in CA1 

neurons in vitro per se. Rather, what I hypothesize to be a case of covert behavior 

is that aspect of publicly unobserved functioning of CA1 neurons in vivo and in 

situ that is supposed to be reflected by publicly observed cellular operant behavior 

in CA1 neurons in vitro. The sort of inference at work here is an inductive 

generalization from in vitro to in vivo and in situ functioning. The same sort of 

inductive inference underlies generalizations from the behavior of organisms 

(human and nonhuman) publicly observed in laboratory experiments, to publicly 

unobserved behavior of organisms in natural settings. This sort of inference is 

widespread in natural science, and it is based on the assumption of sufficient 

similarity between what is observed and what is inferred. 

A more difficult concern that my proposal raises is that talk of cellular operant 

behavior seems incompatible with two deeply entrenched tenets of RB: the 

                                                 
2
 These three features may, but need not, go together. Something can be recorded and thus 

publicly observed in its natural place within the living organism, as is the case of 

preparations that are in situ and in vivo. Also, something can be outside a long-dead 

organism, as is the case of in vitro preparations, but not be publicly observed (much if not 

most of in vitro functioning passes unrecorded). Further, something can be studied in situ 

but not in vivo, and vice versa. 
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emphasis on the behavior of whole organisms, and the sharp division between the 

behavioral and the physiological. Admittedly, this concern is harder to address, but 

not impossible. Incompatibility with the first tenet arises from the radical 

behaviorists‘ within-the-skin criterion for the covert character of covert behavior. 

Strictly speaking, anything that occurs within an organism‘s skin can only be part 

of the organism. Therefore, it cannot qualify as the behavior of a whole organism, 

so covert behavior cannot be behavior. 

The concern is reminiscent of the mereological fallacy (the argument that 

what applies only to a whole also applies to its parts), made famous by Bennett and 

Hacker (2003). Although their analysis focused on the use of ordinary mental 

terms (e.g., ―think,‖ ―believe,‖ ―perceive,‖ etc.) in cognitive neuroscience to refer 

to brains and parts of brains, it can be extended to covert behavior, as follows. 

Radical behaviorists have placed a bound on the sense of the term ―behavior.‖ This 

bound restricts the use of the term to the functioning of the whole organism. 

However, they transgress their self-imposed bound when they use the term 

―behavior‖ to refer to ―the world within the skin,‖ insofar as such ―world‖ can 

consist only of parts of an organism. 

I see this as the primary conceptual issue with covert behavior. Radical 

behaviorists cannot have it both ways—conceive operant behavior as involving 

exclusively whole organisms, and covert behavior as behavior that occurs within 

the skin. Something‘s got to give if radical behaviorists want to avoid the form of 

the mereological fallacy I just described. I will propose shortly that it should be the 

assumption that operant behavior involves exclusively whole organisms. 

The matter is further complicated by the sharp division that radical 

behaviorists tend to make between behavior and physiology. In this division, 

behavioral events cannot have physiological features, or vice versa. Under this 

division, all cellular functioning is exclusively physiological in nature, and all 

covert behavior is exclusively behavioral in nature. Such a sharp division thus 

clashes with my proposal that cellular operant behavior is a case of covert 

behavior. 

To resolve these inconsistencies, I propose that both tenets are held less 

strictly, and here I depart from RB‘s covert behavior account. Although operant 

behavior has been typically studied in whole organisms, this neither entails nor 

presupposes that it essentially involves whole organisms. Some operant behavior 

could involve certain parts of (whether or not attached to) organisms. 

The distinction between behavioral and physiological features need not be 

made so sharply either. Operant behavior typically does not have physiological 

features, nor do physiological processes typically have operant–behavioral features 

(or so the evidence indicates). However, this does not entail that certain operant 

behavior cannot possibly have any physiological features, or that certain 

physiological events cannot possibly have any operant–behavioral features. Certain 

operant behavior could have certain physiological features, and certain 

physiological processes could have certain operant–behavioral features. Cellular 

operant behavior exemplifies both possibilities. 
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Covert behavior, then, is not as utterly mysterious and ineffable as Stemmer 

suggested (although, again, he found it to be clearly defined enough to conclude 

that there was no ―clear empirical evidence‖ that supported its existence, or that 

such evidence was conceptually impossible). There are plenty of clues to some of 

the necessary conditions for calling an event ―covert behavior,‖ especially about its 

behavioral aspect, and I have proposed a way to further clarify the covert aspect. 

Such conditions are not entirely unproblematic, as they raise important conceptual 

issues, although, as I have argued, they are not insuperable. Nor are the conditions 

perfectly clear, precise, and complete, but then again, this is the case with virtually 

everything else in natural science. 

Physiological Traces 

It is the case, for example, with physiological traces, although they may be 

even less clearly defined than covert behavior. Stemmer, for one, did not give any 

necessary or sufficient condition for calling an event ―physiological trace,‖ nor did 

Quine (1974). In fact, Quine used the term ―traces‖ very cautiously, to refer to a 

highly hypothetical and largely undefined notion: 

Episodes leave traces. . . .We of course cannot avoid positing various 

hypothetical mechanisms, partially specifying them by their required effects and 

leaving their physical model of operation undetermined. (p. 24)  

In particular, he left the physiological character of traces entirely unspecified: 

―Such traces, whatever their physiological nature. . .‖ (p. 25). Such vagueness is a 

far cry from the specification of the necessary and sufficient conditions that 

Stemmer expected for covert behavior. 

Perhaps Stemmer trusted that a clear definition could be found in the two 

neuroscientific papers that he cited (p. 166) as providing empirical evidence for the 

existence of physiological traces (Byrne, 1987; Hawkins & Kandel, 1984). Maybe 

what I did with covert behavior could also be done with physiological traces. There 

might be clues to what those authors mean by ―physiological trace.‖ 

However, the expression does not even appear in those papers. Only the term 

―trace‖ appears in Byrne‘s paper, but it refers to trace conditioning. The term does 

not appear at all in Hawkins and Kandel‘s paper. Hence, nothing in these papers is 

called ―physiological trace.‖ Therefore, the papers could hardly specify any 

necessary or sufficient condition for calling an event that. One thus cannot 

speculate anything sensible in this regard, because the authors do not even use the 

expression. At least radical behaviorists use the expression ―covert behavior,‖ and 

frequently so, which allows for some speculation about what they could possibly 

mean by it. But it seems unwise to wonder what those authors could mean by an 

expression they do not use. 

The absence of the expression could be idiosyncratic of those papers, and 

maybe it is widely used and clearly defined in the relevant literature. However, this 

is not the case either, at least in the physiology literature. Using the Google book 

search engine and the Amazon online reader, I searched for the expression in 
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limited digital previews of four recent physiology textbooks (Arnould-Taylor, 

1998; Borley & Achan, 2005; Bullock, Boyle, & Wang, 2001; Costanzo, 2007). I 

also looked at two books on mathematical physiology (Burton, 2000; Keener & 

Sneyd, 2009) and three 19
th
-century physiology books (Bostock, 1836; Dunglison, 

1856; Foster & Sherrington, 1897). I could not find a single occurrence of the 

expression in any of these books, let alone a clear definition of it. 

Perhaps the expression ―physiological trace‖ is widely used and clearly 

defined in specialized, peer-reviewed journals. I thus did an online full text search 

of the expression in all the volumes of The Journal of Physiology
3
 from March 

1878 to January 2009. This search retrieved zero articles. 

The expression could be restricted to a branch of physiology, the obvious 

choice being neurophysiology. I thus searched for ―physiological trace‖ in several 

textbooks on neurophysiology (Citow & Macdonald, 2001; Hammond, 2008; 

Purves et. al., 2004; Tranquillo, 2008) and neuroscience (Bear, Connors, & 

Paradiso, 2007; Dowling, 2002; Kandel, Schwartz, & Jessell, 2000; Purves et. al., 

2004; Scott, 2002), including Sherrington‘s (1906) classic. I found no occurrence 

of the expression in any of these books. 

Equally unsuccessful was my online search of all the volumes of Annual 

Review of Neuroscience (1930 to 2009
4
). I was slightly more successful with 

Journal of Neurophysiology (JNP, January 1938 to February 2009
5
), and Journal 

of Neuroscience (JNS, January 1981 to February 2009
6
). My search of these two 

journals retrieved only one 1999 article for JNP, where the expression 

―physiological trace‖ appeared only once, and one 2002 article from JNS, where 

the expression appeared twice in a figure caption. In both cases, however, the 

expression referred to real-time graphical recordings, where the term ―trace‖ was 

used in the sense of a ―line drawing,‖ not a neurophysiological process per se. 

Obviously, the terms ―physiological‖ and ―trace‖ are widely used separately. 

For instance, a full text online search of ―trace‖ in all the issues of JNS retrieved 

over 7,000 articles. Many uses referred to graphical recordings of several neural 

processes. Other frequent uses were ―trace conditioning,‖ ―memory trace,‖ ―-

trace,‖ (a protein), ―trace interval,‖ ―elegibility traces,‖ ―cellular traces,‖ and 

―anatomical traces.‖ However, such uses are too diverse to allow for an 

identification of a common denominator that could plausibly be called 

―physiological trace.‖ To be sure, most of these sorts of traces (except perhaps for 

trace conditioning) are in some sense physiological, but they are too diverse to 

allow for a minimally clear and precise identification of such a sense. The concept 

of physiological traces thus remains exceedingly obscure, far more so than the 

concept of covert behavior. 

Perhaps I am being too literal in searching only for the expression 

―physiological trace.‖ Perhaps Stemmer and Quine did not mean to say just 

                                                 
3
 http://jp.physoc.org/search.dtl 

4
 http://arjournals.annualreviews.org/search/advanced 

5
 http://jn.physiology.org/search.dtl 

6
 http://www.jneurosci.org/ search.dtl 
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―physiological‖ in general, but more specifically ―neurophysiological.‖ I thus 

searched for ―neurophysiological trace‖ in all the literature cited above, and only 

found one occurrence of it in one JNP article (Staras, Kemenes, & Benjamin, 

1998, p. 3038) and one occurrence in one JNS article (Staras, Kemenes, & 

Benjamin, 1999, p. 347). However, I could not discern from either occurrence any 

clue to what the authors could possibly mean by ―trace,‖ other than another way to 

refer to ―correlate‖ (e.g., Staras et al., 1998, pp. 3030, 3037, 3038; Staras et al., 

1999, pp. 347, 356). But if ―trace‖ is just another word for ―correlate,‖ Stemmer 

and Quine‘s claim that previous experience leaves physiological traces amounts to 

the claim that previous experience has physiological correlates (perhaps even 

effects). However, nobody has denied this claim, not even Descartes, and most 

certainly not radical behaviorists. 

The expression ―physiological trace,‖ then, is not precisely a stock one in 

(neuro)physiology or neuroscience. Consequently, I found no clues to what it 

could possibly mean. Of course, I have no problem with this. I am not criticizing 

Stemmer, Quine, or neurophysiologists for not giving us the necessary and 

sufficient conditions for calling an event ―physiological trace.‖ I am only 

criticizing Stemmer for having complained that radical behaviorists ―don‘t give us 

the necessary and sufficient conditions for calling an event ‗covert behavior‘‖ 

when he did not do the same for ―physiological traces.‖ I thus cannot but see a 

double standard lurking in Stemmer‘s definitional objection. 

Does PB Avoid the Definitional Objection? 

Concerns about definitions aside, I do not see how PB avoids Stemmer‘s 

definitional objection. If covert behavior has not been clearly defined, the obvious 

remedy is to attempt to define it more clearly (as I did with its covert aspect). 

Denying its existence, as PB recommends, does not help us do that in any way. If 

anything, it makes a definition unnecessary. Why define an entity that does not 

exist? Indeed, but then the absence of a clear definition of covert behavior would 

not be an objection to RB to be avoided by PB, as Stemmer suggested. Rather, it 

would be a consequence of denying the existence of covert behavior for other 

reasons (e.g., lack of empirical support; see next section). 

Hence, PB does not really avoid Stemmer‘s definitional objection, but only 

renders dispensable the requirement of a clear definition of covert behavior. The 

objection and PB thus promote a Catch-22 of sorts: RB is criticized for not 

defining covert behavior clearly, but under PB covert behavior cannot and should 

not be defined, because it does not exist anyway. Stemmer criticized radical 

behaviorists for not doing something that according to him could and should not be 

done anyway. PB thus erodes one of its motivations by rendering the definitional 

objection superfluous. 

In sum, Stemmer‘s definitional objection represents no threat to RB at all. 

There are plenty of clues to what radical behaviorists mean by ―covert behavior.‖ 

Such clues are far more numerous than those to what Stemmer, Quine, or 

neurophysiologists mean by ―physiological trace.‖ Neither Stemmer nor Quine 
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gave us any necessary or sufficient conditions for calling an event ―physiological 

trace,‖ and neurophysiologists do not even use the expression, which makes PB a 

double standard. Nor does PB avoid the objection. PB only makes the objection 

pointless, triggering a seemingly unbreakable vicious circle. 

The Evidential Objection 

Perhaps I have made much ado about nothing with Stemmer‘s definitional 

objection, as he considered it to be less important than his evidential objection: 

―Further, and this is even more important, behavior analysts have not cited clear 

empirical evidence that confirms the existence of covert-behavior events‖ (p. 166). 

If, by this, he meant that there was no empirical evidence whatsoever that 

supported the existence of covert behavior, I disagree, for reasons that I will 

explain shortly. 

For the moment, let us grant that indeed there is no empirical evidence 

whatsoever that supports the existence of covert behavior. Again, how does PB 

help us avoid this problem? In the (alleged) absence of empirical evidence that 

supports the existence of covert behavior, the obvious course of action would be to 

attempt to obtain evidence. Denying such existence, as PB recommends, will not 

help us do that in any way. Hence, PB does not avoid Stemmer‘s evidential 

objection either. 

I may have misunderstood Stemmer here and perhaps he meant to say that 

behavior analysts have tried repeatedly but failed to obtain evidence that supports 

the existence of covert behavior. In this sense, covert behavior could be like 

celestial orbs, phlogiston, or luminiferous ether, whose existence was ultimately 

rejected because of failed attempts to obtain empirical evidence that supported 

their existence. However, I am not aware of any attempt to obtain empirical 

evidence for or against the existence of covert behavior. 

Maybe Stemmer criticized behavior analysts, not for trying and failing, but 

just for not trying. If this was Stemmer‘s concern, he would have been right, but it 

leaves me wondering exactly how PB will encourage anyone to try to obtain 

empirical evidence that supports the existence of covert behavior. If anything, PB 

discourages us from trying, because it eliminates the need to seek evidence. This 

outcome obtains most clearly from PB‘s first feature: there is no empirical 

evidence that supports the existence of covert behavior; hence, covert behavior 

does not exist, so there is no reason to try to seek evidence that supports its 

existence. Why seek empirical evidence that supports the existence of an entity 

that does not exist? Indeed, but then the assumption makes the evidential objection 

a self-fulfilling prophecy and thus as pointless as the definitional objection. 

Besides, Stemmer‘s claim that there is no empirical evidence whatsoever that 

supports the existence of covert behavior is very debatable. At least three sorts of 

empirical evidence can be adduced to support the existence of covert behavior. I 

have already proposed one sort: experimental evidence from cellular operant 

conditioning. Again, this sort of evidence involves an inductive generalization 

from in vitro to in vivo and in situ CA1 cellular functioning. Another sort is 



BURGOS 

70 

experimental evidence from research on overt operant behavior. It is this sort that 

seems to underlie the radical behaviorists‘ account of covert behavior. This sort 

involves an inductive generalization from experimental evidence that supports the 

existence of overt operant behavior (as investigated in operant conditioning 

research) to the existence of covert behavior. 

I propose a third sort of empirical evidence: the very phenomena that radical 

behaviorists seek to explain in terms of covert behavior. This proposal is based on 

a familiar idea in the philosophy of science, according to which many explanations 

in science are ―self-evidencing.‖ This term was coined by Hempel (1965, p. 372-

374) to refer to explanations whose explained phenomena serve as empirical 

evidence that supports the explanations. That is to say, the explanations account for 

certain phenomena, and the phenomena provide key empirical evidence that 

supports the explanations
7
. 

Some philosophers of science (e.g., Lipton, 2004) have claimed that capturing 

this sort of explanation is indispensable for a plausible model of scientific 

explanation, and that this is achieved only by a model known as ―inference to the 

best explanation.‖ This model is often associated with the inference method that 

Peirce (e.g., 1878, 1903/1955) called ―abduction,‖ ―retroduction,‖ or ―hypothesis,‖ 

which he distinguished from induction and deduction, and whose logic he regarded 

as central to his ―pragmaticism.‖ He characterized it as the inference of the 

hypothesis that, if true, would best explain certain observed phenomena. 

Examples of self-evidencing explanations abound in science (and other 

activities, such as crime solving and medical diagnosing). Charles Darwin‘s theory 

of evolution by natural selection is a primary example. Cramer (1896) and Ghiselin 

(1969) have characterized Darwin‘s method as hypothetico-deductive. In this 

characterization, the hypothetical aspect refers to the occurrence of evolution and 

natural selection its mechanism. Darwin postulated this mechanism as an 

explanation of certain observed phenomena, which in turn served as key empirical 

evidence that supported the explanation. As is well known, the phenomena are the 

fossil (geological) record, homologies, geographic distribution of present species, 

patterns of variation in present domesticated and wild flora and fauna, and 

ontogenetic development (the so-called ―facts of embryology‖). 

Darwin collectively referred to them as ―the phenomena which I explain by its 

agency‖ (1859, p. 257), the agency being natural selection. Not only did they 

prompt him to seek the explanation that eventually led to his theory of evolution 

by natural selection, they also became key empirical evidence that supported the 

theory as he formulated it in Origin. The book contains numerous assertions where 

he referred to the phenomena as ―evidence.‖ Here are some examples: ―we have 

conclusive evidence that the breeds of the Pigeon are descended from a single wild 

                                                 
7
 Such explanations appear to be circular, but they are not. Hempel clarified it thus: ―The 

information that the explanandum event has occurred is not included in the explanans (so 

that the occurrence of the event is not ‗explained by itself‘); rather it serves, quite outside 

the explanatory context, as evidence supporting one of the explanans statements‖ (1965, p. 

372). 
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species‖ (p. 484); ―the balance of evidence clearly indicates that species under 

nature do not undergo great and abrupt changes‖ (p. 494); ―we have evidence that 

variability when it has once come into play, does not cease under domestication for 

a very long period‖ (p. 506); ―as I have recently remarked in regard to the 

members of each great kingdom. . .we have distinct evidence in their 

embryological, homologous, and rudimentary structures, that within each kingdom 

all the members are descended from a single progenitor‖ (p. 524). 

Other examples of self-evidencing explanations in science are Gregor 

Mendel‘s explanation of inheritance phenomena (as observed in artificial 

hybridization) in terms of his laws of combination and distribution of ―factors‖ 

(now called ―genes‖) and their forms (now called ―alleles‖), Urbain Le Verrier‘s 

explanation of the discrepancies between the observed and predicted orbits of 

Uranus in terms of the gravitational influence of an unseen planet (which was 

eventually seen and baptized as ―Neptune‖), Sir Charles Sherrington‘s explanation 

of spinal and visual phenomena in terms of neuronal conduction through synapses, 

and Sir John Joseph Thomson‘s explanation of cathode rays in terms of electrons. 

In all these cases, the phenomena that prompted the search for an explanation 

eventually served as initial empirical evidence that supported the explanations and, 

to this extent, the existence of the entities that the explanations invoked. 

All self-evidencing explanations, then, have some empirical evidence that 

supports them (and the existence of the entities they invoke) at the outset—namely, 

the phenomena that prompted the explanations in the first place. In these 

explanations, there is no such thing as the total absence of supporting empirical 

evidence. Of course, they often are underdetermined by the phenomena they seek 

to explain, in that the phenomena typically admit other explanations. The 

phenomena can be explained in different ways, and it often is difficult to decide 

which one is the best way, especially when the only available empirical evidence is 

the explained phenomena of interest. Of course, this is not the case of the above 

explanations. In those explanations, the to-be-explained phenomena were only the 

initial empirical evidence. Additional evidence has lent further support to the 

explanations, typically in the form of predictions that have been deduced from the 

explanations and corroborated by evidence. This additional evidence certainly is a 

key reason for scientists to prefer such explanations over others. 

I thus propose that the radical behaviorists‘ account of mental phenomena in 

terms of covert behavior is a self-evidencing explanation, where the phenomena 

that prompted the explanation provide empirical evidence that supports the 

explanation and, to this extent, the existence of covert behavior. It surely is not a 

lot of evidence, and it is far from decisive, as it underdetermines the explanation 

(the evidence is consistent with rival accounts, such as Stemmer‘s and the 

cognitive psychologists‘). However, it is some evidence, and this is enough to cast 

doubt on Stemmer‘s evidential objection. 

Further doubt is cast by the fact that Stemmer did not cite ―clear evidence‖ 

that supported his own interpretation of mental phenomena either. His proposed 

account of the hypothetical case of a person who answers ―Six hundred twenty 

four‖ after being asked ―How much is 24 times 26?‖ is revealing in this respect: 



BURGOS 

72 

PB first assumes that previous experience, such as memorizing the 

multiplication tables, have introduced specific changes in the person‘s 

physiological system—they left physiological traces. (For empirical evidence of 

such physiological effects, see e.g., Byrne, 1987; Hawkins & Kandel, 1984.) (p. 

166) 

However, the phenomena that are described in those papers are very different 

from the memorization of multiplication tables by humans. Rather, the phenomena 

are reflex habituation, sensitization, and conditioning in nonhuman organisms 

(mostly invertebrates). Such papers, then, do not provide direct empirical evidence 

that memorizing the multiplication tables leaves physiological traces. They only 

provide empirical evidence that, for instance, habituation in Aplysia involves 

prolonged inactivation of Ca
2+

 channels in the siphon sensory neuron. 

Stemmer may have been just interpreting certain complex phenomena (viz., 

thinking and introspection) in terms of simpler mechanisms that he, following 

Quine, called ―physiological traces,‖ just as radical behaviorists try to interpret the 

same phenomena in terms of covert behavior. That is to say, Stemmer‘s 

interpretation too could be seen as self-evidencing and, to this extent, empirically 

supported by those phenomena. I have no problem with this, of course. My 

problem is with Stemmer‘s suggestion that his interpretation is obviously better, 

more directly or clearly supported by the empirical evidence than the radical 

behaviorists‘, when in fact it is not. The empirical evidence that supports 

Stemmer‘s interpretation is not better, clearer, or more direct than that which 

supports the radical behaviorists‘. Both interpretations involve inductive 

generalizations and hypothetical explanations, and both are equally supported by 

the evidence. 

Moreover, contrary to what Stemmer claimed, it is not obvious how the 

evidence described in those papers supports the existence of physiological traces. 

The reason is that, as I argued in the previous section, the expression 

―physiological trace‖ is not even used in those papers or a representative segment 

of the relevant specialized literature. Hence, nothing in them is called 

―physiological trace.‖ One could thus hardly identify any necessary or sufficient 

conditions for calling and event ―physiological trace.‖ But if one cannot do this, 

how could one claim that such evidence supports the existence of physiological 

traces? One could assume that entities like prolonged inactivation of Ca
2+

 channels 

in the siphon sensory neuron are physiological traces. However, aside from being 

unclear why one should accept this assumption, it hardly qualifies as a 

specification of necessary or sufficient conditions for calling an event 

―physiological trace.‖ 

Again, I have no problem with viewing Stemmer‘s account as a self-

evidencing explanation that is empirically supported by the mental phenomena it 

seeks to explain. In this sense, they provide empirical evidence that supports the 

existence of physiological traces (again, whatever physiological traces are, which 

remains far less clear to me than what covert behavior is). Hence, I am not denying 

the existence of physiological traces per se. I am only denying Stemmer‘s 

suggestion that their existence is somehow better, more clearly or more directly 
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supported by empirical evidence, than the existence of covert behavior is. The 

same phenomena provide empirical evidence that also supports the existence of 

covert behavior. 

What about the phenomena that are described in the neuroscientific literature, 

such as the papers Stemmer cited (e.g., habituation, sensitization, and respondent 

conditioning of the gill-withdrawal response in Aplysia)? Do they provide 

additional evidence that further supports the existence of physiological traces (and 

hence his interpretation of the phenomena)? Yes they do, insofar as they too could 

be explained by hypothesizing the existence of physiological traces. However, 

such phenomena could also be explained by hypothesizing the existence of covert 

behavior, but broadly conceived, to include not only operant covert behavior, but 

also unconditioned and conditioned reflex behavior (again, nothing in the radical-

behavioristic literature indicates that radical behaviorists intend to ontologically 

reduce all behavior to operant behavior). 

For instance, one could hypothesize the occurrence in those phenomena of 

inner events that have features of reflex behavior, such as becoming less intense as 

they are repeatedly elicited at short intervals (habituation), or more intense after 

the elicitation of another reflex inner event, or elicited by an initially neutral 

stimulus after being paired with an unconditioned stimulus (respondent 

conditioning). One could even include an operant–behavior bit by assuming that, 

once acquired, conditioned responses are adventitiously followed and, to this 

extent, operantly reinforced, by unconditioned stimuli, and so on. Hence, the 

phenomena also provide additional empirical that further supports the existence of 

covert behavior (broadly conceived). Once again, the existence of physiological 

traces is not better, more directly or more clearly supported by those phenomena, 

than the existence of covert behavior. 

Stemmer‘s evidential objection, then, is as harmless to RB‘s account of covert 

behavior as his definitional objection is. Not only the evidential objection is not 

avoided by PB and promotes an apparently inescapable self-fulfilling prophecy. 

The objection is very debatable, as at least three sorts of empirical evidence can be 

adduced to support the existence of covert behavior (experimental evidence on 

cellular operant conditioning and overt operant behavior in whole organisms, the 

very phenomena that radical behaviorists seek to interpret in terms of covert 

behavior, and even some neuroscientific evidence, if covert behavior is broadly 

conceived). Equally debatable is Stemmer‘s suggestion that the existence of 

physiological traces is better, more clearly or directly supported by the 

neuroscientific empirical evidence, than the existence of covert behavior. 

All in all, both of Stemmer‘s objections are too weak to warrant the 

abandonment of RB and adoption of PB. The objections are neither 

insurmountable for RB, nor avoided by PB. Moreover, under PB, they become 

pointless self-fulfilling prophecies that erode PB‘s main raison d’être. PB is thus 

left adrift, with little reason to exist, if any, and entirely vulnerable to its own 

objections against RB. 
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The Parsimony Claim 

In this section I will reject what Stemmer claimed as PB‘s main virtue: a more 

parsimonious account of mental phenomena than RB. He formulated this claim 

thus: 

Behavior analysis attributes not only physiological but also behavioral features 

to the inner events, whereas PB makes a more modest claim. It only attributes 

physiological features to the events. PB‘s account is therefore more 

parsimonious than the one given by behavior analysis. It accounts for the same 

evidence, including the same behavioral evidence, while assuming the existence 

of fewer entities (On deciding ontological issues on the basis of parsimony 

considerations—in the present case, deciding that covert-behavior entities do not 

exist—see e.g., Smart, 1963, pp. 8-13; Stemmer, 2001, p. 199.) (2003, p. 167). 

I have two problems with this claim. One is that I do not understand how it 

relates to PB‘s features, if it does at all. Judging from the parenthetical 

commentary that ends the above quotation, the claim would seem to be 

independent of PB‘s features, particularly the first one, that PB ―only accepts the 

existence of entities. . .if this existence is supported by empirical evidence.‖ If 

ontological issues are decided ―on the basis of parsimony considerations,‖ whether 

the existence of entities is supported by empirical evidence is irrelevant. 

Even if the existence of covert behavior was well supported by empirical 

evidence, Stemmer would have deemed it as dispensable, as his words in this 

respect imply:  

. . .not only is there no empirical evidence that confirms the existence of [covert-

behavior] events, what is even more ironic is that there is actually no need at all 

for introducing such events. (p. 167) 

Ironic indeed, but equally ironic is that such an assertion makes the 

application of PB‘s first feature to covert behavior, as well as Stemmer‘s claim that 

the existence of covert behavior was not supported by empirical evidence, equally 

unnecessary for the purpose of rejecting covert behavior. That is, of course, unless 

Stemmer was going for overkill, to claim that even if covert behavior existed 

(which it does not, as this existence is not supported by empirical evidence), it 

would be explanatorily superfluous. 

In any case, Stemmer‘s parsimony claim does not only involve the rejection 

of the existence of covert behavior. The claim also involves the acceptance of the 

existence of physiological traces. The claim involves both existential propositions. 

However, on what basis did Stemmer accept the existence of physiological traces? 

Clearly, this existence cannot be decided purely on the basis of parsimony 

considerations. They play their primary role in the rejection of superfluous entities, 

not the acceptance of needed entities. 

So, how does the acceptance of the existence of physiological traces obtain 

from PB? Stemmer did not say, so I am forced to guess. One possibility is that 

such existence follows deductively from the application of PB‘s first feature to 
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physiological traces, in conjunction with the claim that this existence is supported 

by empirical evidence. The resulting argument is this: 

Premise 1: Physiological traces exist only if their existence is supported by 

empirical evidence. 

Premise 2: The existence of physiological traces is supported by empirical 

evidence. 

Conclusion 1: Hence, physiological traces exist. 

On this basis, PB only accepts the existence of physiological traces, and thus 

appeals only to them to explain certain phenomena. RB, in contrast, not only 

accepts the existence of inner events that have physiological features, but also the 

existence of covert–behavior events, and thus presumably explains the very same 

phenomena in terms of both sorts of events. Therefore, PB is more parsimonious 

than RB. 

In the previous section, I proposed that the evidential claim in the above 

argument (Premise 2) is not as indisputably true as Stemmer suggested, which 

casts doubt on the argument‘s soundness. This proposal implicitly presupposes that 

the argument is valid. However, a close examination reveals that it is not. The 

reason is Stemmer‘s use of the expression ―only. . .if. . .‖ in his formulation of 

PB‘s first feature (Premise 1 above differs slightly from Stemmer‘s wording, but I 

do not think my reading betrays his words too much). This expression is usually 

translated in propositional logic as ―if. . ., then. . .,‖ which is the common way to 

read the conditional relation, often symbolized as p  q, where p is the antecedent, 

is the conditional operator, and q is the consequent. For example, Quine (1982) 

expressed it as follows: 

For a further example of the reduction of manifold idioms of ordinary language 

to uniformity in logical notations, consider the idiomatic variants of ‗if-then‘: If 

p then q, p only if q, q if p, q provided that p, q in case p, The notation ‗p  q‘, 

insofar as it may be admitted as a version of ‗if p then q‘ at all, is a version at 

once of all those variant idioms. . . ‗‘ may be read ‗only if‘ (p. 54). 

The above argument is invalid because it concludes the antecedent of Premise 

1 (p) by affirming its consequent (q, Premise 2). To put it more formally, [(p  q) 

& q]  p, which symbolizes the argument, where & denotes ―and,‖ is not 

tautological (i.e., not true in all possible cases). The existence of physiological 

traces, then, does not follow deductively from Premises 1 and 2. Consequently, 

Stemmer‘s parsimony claim rests on a fallacious acceptance of the existence of 

physiological traces. 

The implication is that physiological traces may not exist even if their 

existence is supported by empirical evidence. The reason is that, contrary to what 

PB‘s first feature suggests, existence and evidence do not always go together. Not 

only may entities exist without us knowing about their existence, but empirical 

evidence can be erroneously interpreted as supporting the existence of entities. 

As an example of the latter, historians of science (e.g., Agassi, 2008; Gribbin, 

2002; Heilbron, 2003; McClellan & Dorn, 1999; Sedgwick & Tyler, 1939; Singer, 
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1941) chronicle that there were times when most scientists believed that the 

existence of celestial crystal orbs, phlogiston, and luminiferous ether was well 

supported by empirical evidence. And yet, despite all the supporting evidence, a 

little refuting evidence was enough for scientists to jettison such entities from their 

ontology. This historical fact suggests that when it comes to rejecting the existence 

of entities, scientists tend to be more guided by the presence of evidence that 

refutes, than the absence of evidence that supports this existence. 

It could be replied that maybe Stemmer did not intend his acceptance of the 

existence of physiological traces to follow deductively from PB‘s first feature and 

his claim that this existence was supported by empirical evidence. Perhaps, as I 

acknowledged in the previous section, he only intended physiological traces as a 

hypothetical explanation that is inferred abductively, for the purpose of 

interpreting certain phenomena. In this case, my point that Stemmer‘s parsimony 

claim rests on a fallacious acceptance of the existence of physiological traces 

would remain correct, but would not represent much of a criticism. 

The reason is that, as it turns out, abductive inferences are deductively invalid. 

As Peirce‘s term ―retroduction‖ indicates, such inferences proceed backwards, just 

like the above argument, from the consequent to the antecedent of a conditional. 

Hence, they are fallacious. However, it is ecologically valid in that scientists (and 

physicians, and detectives, and people in general) tend to do it, at least according 

to the model of inference to the best explanation. And if they do it, they must have 

a good reason for doing it. The main claim from this model in this respect is that 

such inferences are epistemically valuable, in that they promote further research by 

prompting further questions. 

My point here, then, is that the fallacious character of Stemmer‘s acceptance 

of the existence of physiological traces is problematic for PB just in case he meant 

such acceptance to follow deductively from Premises 1 and 2 above. If he did not, 

and meant it only as an abductively inferred explanatory hypothesis, then its 

fallacious character is not a problem. 

However, if he did (a big ―if‖), it remains far from obvious that physiological 

traces provide the best explanation of mental phenomena, as perhaps Stemmer 

believed. In the literature on inference to the best explanation, some (e.g., Lipton, 

2004) have characterized the best explanation as the ―likeliest‖ (―best supported by 

the evidence‖) and ―loveliest‖ (―the one that provides the deepest understanding‖). 

At this point in time, from what I have argued in the previous sections, I do not see 

how explanations based on physiological traces are any likelier and lovelier than 

explanations based on covert behavior. I am not saying that explanations based on 

covert behavior are the best ones either, of course (although I am sure they are to 

radical behaviorists). I am only saying that prima facie both seem to me to be more 

or less equally likely and lovely. 

More to the present discussion, PB would not necessarily become more 

parsimonious than RB, which brings me to my second problem with Stemmer‘s 

parsimony claim. Although he was right that radical behaviorists attribute 

physiological and behavioral features to inner events (and supposedly, to this 

extent, radical behaviorists accept the existence of inner events that have 
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physiological features, but not necessarily Stemmer‘s physiological traces), he was 

mistaken in assuming that RB explains mental phenomena in terms of both sorts of 

events. RB explains such phenomena only behaviorally, in terms of covert–

behavior events. Inner events that have physiological features play no explanatory 

role whatsoever in RB‘s explanations. 

A clarification is thus in order: one thing is to attribute physiological features 

to inner events, which radical behaviorists certainly do, as Stemmer correctly 

claims. Quite another, however, is to explain behavior in terms of such events, and 

radical behaviorists certainly do not do this. All their explanations are purely 

behavioral. The last part of Moore‘s text quoted by Stemmer (p. 167) is quite 

explicit in this respect: 

Neurophysiology participates in the private behavioral event, as it does in a 

public behavioral event, but an appeal to physiology does not explain how the 

private behavioral event develops or how it comes to exert discriminative 

control. (Moore, 2001, p. 174; emphasis mine) 

In this quotation, Moore appeals only to covert–behavior events as 

explanatory resources, even if he admits the existence of inner events that have 

physiological features. The two are entirely compatible. He speaks of physiological 

entities as ―participating‖ in private behavioral events, but supposedly participation 

is not the same as explanation, although I am unsure what the difference is (see 

Concluding Remarks). Whatever the difference, RB explains behavior 

behaviorally, not physiologically, even if it admits the existence of private events 

that have physiological features (and countless others). RB‘s explanations thus 

appeal to just one sort of entity—behavioral entities. PB‘s explanations also appeal 

to one sort of entity, but the entities are physiological. Therefore, PB and RB are 

equally parsimonious. 

Stemmer appears to have believed that admitting the existence of an entity 

necessarily makes it explanatory. However, existence and explanation, like 

existence and evidence, do not always go together. I am sure that radical 

behaviorists admit the existence of entities like planets and stars, but this does not 

mean that they play an explanatory role in RB. Stemmer surely accepted the 

existence of planets and stars too, but they play no explanatory role in PB either. 

Similarly, radical behaviorists accept the existence of inner events that have 

physiological features, but this does not mean that they play an explanatory role in 

RB. What counts for or against parsimony, in the standard sense of the term, is the 

explanatory role of the supposedly existent entities. Inner events that have 

physiological features (just like stars and planets) play no explanatory role in RB 

(or PB), so they do not count against RB‘s parsimony, even if radical behaviorists 

admit them as existent. 

In sum, Stemmer‘s parsimony claim is as problematic as his objections to RB. 

The claim rests on a fallacious acceptance of the existence of physiological traces, 

which is a problem if Stemmer intended this existence to follow deductively from 

PB‘s first feature and his claim that such existence was supported by empirical 

evidence. If he did not, and intended such existence to be an abductive inference, it 
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remains unclear that they explain mental phenomena better than covert behavior. 

In any case, Stemmer‘s parsimony claim is also based on a misinterpretation of the 

explanatory role of inner events that have physiological properties in RB. The 

claim thus seems more a defect than a virtue of PB. 

Quine’s Repudiation Theory 

Finally, there is PB‘s reliance on Quine‘s repudiation theory. It is unclear to 

me exactly how RB violates this theory. My understanding is that what Stemmer 

argued about the mind–brain identity theory also holds for RB. Here is what he 

argued about the identity theory (see also Stemmer, 2001, p. 188; Stemmer, 

2007a): 

The. . .identity theory. . .identifies mental entities with physiological ones. But 

since the identity theory admits mental entities, questions can be raised about the 

status of these entities, about the nature of their relation with behavioral 

phenomena, with physiological phenomena, about the location of these entities, 

etc. By basing PB on Quine‘s repudiation theory, all these problems are avoided. 

(2003, p. 165) 

The same point could be made about RB, and this is how I suppose Stemmer 

believed that RB violated Quine‘s repudiation theory. RB too admits mental 

entities, but they are identified with behavioral (overt and covert) instead of 

physiological entities (a reason for which RB could be regarded as a mind–

behavior identity theory). This admission, the rationale goes, also raises questions 

about the status, nature, and location of mental entities, and their relation with 

behavioral and physiological entities. Such questions, the rationale concludes, 

needlessly complicate our accounts of behavior, and this can be avoided by 

adopting Quine‘s repudiation theory. 

A major motivation for Quine‘s repudiation theory thus seems to have been 

the avoidance of those questions as too vexing to be worth it. My problem with 

this motivation is that such questions do not seem to me to be especially vexing in 

identity theories, at least not as much as they are in non-identity theories like 

dualism. In the two dominant identity theories (mind–brain and mind–behavior), 

the questions have amply accepted answers. The question of the status or nature of 

mental entities has ready general and specific answers in both theories. The general 

answer is that mental entities are material or physical. The specific answers, where 

the theories part ways, are that mental entities are physiological (mind–brain 

identity) or behavioral (mind–behavior identity) in nature. 

The question of the location of mental entities finds an equally ready answer 

in both theories: mental entities are located wherever certain physiological or 

behavioral entities are located (precisely those that qualify as mental; see below for 

further commentary on this). To use a stock example, in the mind–brain identity 

theory, pain is wherever C-fiber firing is, in C-fibers. In the mind–behavior 

identity theory, pain is wherever pain behavior (wincing, complaining, weeping, 
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etc.) is, wherever and whenever the behaving organism is. Location here, of 

course, is spatio-temporal, not just spatial, but it remains purely physical.  

I do not mean to say that such answers are unproblematic, or that identity 

theories are free of difficulties. All I am saying is that, contrary to what Stemmer 

and Quine seem to have believed, the questions they intend to answer do not raise 

especially vexing difficulties, above and beyond those raised by materialism itself. 

The questions certainly are important and difficult, but not exclusive of identity 

theories. They are inherent to materialism, and thus an integral part of what 

materialists must address in their formulation and defense of materialism. That is 

to say, the questions are not fundamentally different from those that material 

entities raise. Quine‘s repudiation theory supposedly is materialist, so it faces 

largely the same questions. The repudiation theory may have other advantages 

(e.g., parsimony), but avoiding the questions is not one of them. 

In the identity theories, then, the questions of the nature, status, and location 

of mental entities are not fundamentally different from those of the nature, status, 

and location of physiological entities (mind–brain identity) or certain behavioral 

entities (mind–behavior identity). Stemmer and Quine presumably admitted the 

existence of physiological and (presumably) overt–behavioral entities, so the 

repudiation theory faces largely the same questions. 

Unfortunately, the questions are not answered by repudiating mental entities, 

as Quine‘s repudiation theory recommends. The only eliminativist strategy that 

would answer the questions would be the repudiation of material entities. If 

Stemmer and Quine believed that the problems were too vexing to be worth it, then 

they should have repudiated material entities as well. This repudiation would result 

in an even more parsimonious ontology: a veritable ―desert landscape,‖ to use 

Quine‘s (1948, p. 23) metaphor, where nothing, not even sand grains exist (perhaps 

―void‖ would be a more apt metaphor). 

Parsimony thus becomes poverty and misery. Such is the path of parsimony. 

If the matter comes down largely to an ―aesthetic sense of. . .a taste‖ (ibid.) for 

certain ontological ―landscapes,‖ and an aversion to raising bizarre unanswerable 

questions, I find a luscious jungle or ―overpopulated universe,‖ with all its dangers 

and proliferation of questions, far lovelier, far more excitingly diverse and 

challenging. 

The only question that Quine‘s repudiation theory does not face, but identity 

theories do, is the distinction between mental and non-mental entities. According 

to these theories, all mental entities are material, but not vice versa. Some 

physiological or behavioral entities are mental, but others are not. Supposedly, pain 

is mental, but sneezing is not. How is this distinction to be made? This surely is an 

important and difficult question, but then again it does not seem to me to be 

particularly vexing either, at least not enough to repudiate mental entities, at least 

not just yet. 

Admittedly, it remains unclear what makes some material entities mental. 

Thus far, the distinction has been made intuitively, mainly by example, on the 

basis of ordinary uses of ordinary mental or psychological terms (e.g., ―pain,‖ 

―thinking,‖ ―believing,‖ etc.). Such extensional specification certainly is far from 
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being perfectly clear, precise, and complete. In particular, it does not tell us ―the 

necessary and sufficient conditions‖ for calling a physiological or behavioral entity 

―mental.‖ But then again, this shortcoming does not seem to me to be particularly 

insuperable. 

Besides, not everything about this way to make the distinction between 

mental and non-mental entities seems so bad for minimalists like Quine and 

Stemmer. On the one hand, the distinction is made within the material, so it does 

not involve any additional fundamental entities. Hence, it does not threaten 

parsimony too much. On the other hand, the extensional way in which it usually is 

made seems to me to be entirely compatible with the extensionalist stance that 

Stemmer (2007b) and Quine (e.g., 1990) promoted, where objectively existing 

abstract entities (universals) are repudiated and only concrete entities (particulars) 

are admitted. I am unsure exactly how Stemmer would have fitted his request for 

―necessary and sufficient conditions‖ (which is a standard technical way to refer to 

essences in philosophy) within his extensionalism. 

In any case, like everything else in science and philosophy at some point or 

another, these are complex matters in progress, whose resolution requires time and 

thus will not benefit from trying to rush them. They surely are prone to raise the 

occasional bizarre, unanswerable question, and this is bad, but they also raise some 

interesting and answerable questions, and this is good. I do not see why we should 

give more importance to the bad than the good, as Stemmer and Quine‘s 

minimalist attitude recommends. Such attitude strikes me as being too negative. 

Mental entities may indeed turn out to be like crystal spheres, to use 

Stemmer‘s (2007a, p. 316) analogy. However, he could afford to say that ―studies 

about how crystal spheres can move planets‖ were ―worthless‖ and thus ―nobody 

would read‖ them because he had the benefit of hindsight
8
. From antiquity to the 

                                                 
8
 I disagree that such studies are ―worthless‖ and ―nobody would read‖ them, since they 

comprise a very famous case study in the history of science. Thus I am sure that many 

historians of science have read them, and with much interest. Even Stemmer presumably 

had to read about them in order to claim that the existence of crystal spheres was rejected 

―mainly on considerations of simplicity.‖ Actually, my reading about them allows me to 

reply to this claim. In three books dedicated to the history of astronomy (Heidarzadeh, 

2008, pp. 41-45; Jervis, 1985, pp. 123-125; Mosley, 2007, pp. 70-79), I read about Tycho 

Brahe‘s rejection of the existence of crystal spheres based on the implication from his 

observations of the comet of 1577 that it had to pass through the spheres of Mercury and 

Venus in its transit. This implication, however, was incoherent with the spheres‘ supposed 

solidity. Brahe made such a rejection quite independently of heliocentrism. In fact, he 

rejected heliocentrism in favor of geocentrism. Considerations of coherence based on 

empirical evidence thus seem to have played a major role in the rejection of the existence 

of crystal spheres, far more so than the parsimony of heliocentrism. I also read that even 

the Copernican–Keplerian heliocentric system admits spheres (remember that Copernicus‘ 

magnum opus is called De revolutionibus orbium coelestium, or On the revolutions of the 

celestial spheres), but they are conceived of as non-solid, precisely on considerations of 

coherence. In fact, Galileo and Newton admitted solid spheres in their early celestial 

mechanics, at a time when they presumably accepted heliocentrism. The replacement of 

geocentrism by heliocentrism, then, is logically independent of the rejection of the 
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renaissance, there was no way to say that for sure. Similarly, there is no way to 

predict for sure that mental entities will turn out to be ―worthless‖ as they raise far 

more complex issues than planetary movements. I would thus expect that the path 

towards resolving such issues will be much longer and thornier. 

Concluding Remarks 

In conclusion, Stemmer‘s objections to RB‘s account of mental phenomena in 

terms of covert behavior leave it unscathed. Both objections (definitional and 

evidential) are far from insurmountable, and are not even avoided by PB. Under 

PB, the objections only become pointless self-fulfilling prophecies. The objections 

are thus too weak to warrant the rejection of RB and acceptance of PB. 

Furthermore, the parsimonious character of PB, presumably its main virtue, rests 

on a fallacious acceptance of physiological traces, and a mistaken attribution of an 

explanatory role to physiological events in RB. 

I could thus find nothing good in PB other than the claim that RB‘s covert 

behavior account was problematic. I agree with this claim, but not for Stemmer‘s 

reasons (at least, his definitional and evidential objections to RB). As I have 

proposed, my reasons are the assumptions that behavior involves only whole 

organisms and has only behavioral features. These assumptions, I believe, are 

major obstacles in the way towards a better characterization of covert behavior. 

The total exclusion of an explanatory role for physiological entities in 

behavior, in particular, is very problematic. RB‘s account of covert behavior 

largely is an interpretation of the nature and role of inner events. There is a wealth 

of experimental evidence from neuroscience that would seem to be directly 

relevant to such nature and role. Yet, RB lightly shrugs at the potential explanatory 

role of that evidence. 

My problem with RB‘s covert behavior account, then, is not that it postulates 

the existence of inner events that have behavioral features. My problem is that RB 

arbitrarily turns away from the evidence from neuroscience in their explanations of 

behavior, covert as well as overt, human as well as nonhuman. Such an attitude 

gets dangerously close to a doctrine of disembodied behavior very much akin to 

cognitive psychology, where the physiological plays no explanatory role either. 

My problem, then, is the opposite of Stemmer‘s. It is not that radical 

behaviorists postulate one explanatory entity too many (which, as I have argued, 

they do not). Rather, they postulate one explanatory entity too few—physiological 

entities. They postulate as explanatory resources only inner events that have 

behavioral features, and they exclude inner events that have physiological features. 

Such exclusion strikes me as whimsical and motivated by a disciplinary turf war 

with neuroscience, as much as anything else (notwithstanding Skinner‘s belief that 

psychology was a branch of biology). The potential explanatory role of 

                                                                                                                            
existence of crystal spheres. To be sure, considerations of simplicity played a key role in 

such replacement, but the rejection of the existence of crystal spheres per se seems to have 

been guided more by considerations of coherence. 
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physiological events is swept under the rug by saying that they ―participate‖ in 

behavior, with no clarification of how participation differs from explanation. 

Additionally, by restricting their explanations of human behavior to operant 

conditioning, radical behaviorists severely limit the scope of a science of behavior. 

Not that they reject respondent conditioning as part of behavior science, of course 

(although they likely reject the way it has been experimentally studied in 

associationistic-driven psychology of learning, for its hypothetico-deductive 

character and emphasis on group designs and inferential statistics). Rather, they 

exclude respondent conditioning from their explanations of mental phenomena, 

and this makes the explanations too narrow. 

In this regard, I can hardly disagree with PB‘s third feature, that operant 

conditioning is not the only means to acquire new behavior, although much hinges 

on exactly what ―new behavior‖ means—a conceptual issue that remains largely 

unresolved. Operant conditioning is undoubtedly an important part of the story of 

human behavior. However, respondent conditioning, which has been shown to be 

far richer than radical behaviorists have traditionally assumed (see Rescorla, 1988), 

may well be an equally important part. Including physiological events into our 

explanations of behavior could contribute to a deeper understanding of how 

different conditioning phenomena relate. 

Finally, my qualified and tentative acceptance of the existence of covert 

behavior as a hypothetical explanatory device is not a defense of RB as a 

philosophy of psychology qua science of behavior anymore than is my acceptance 

of the existence of overt operant behavior. My point in this paper has only been 

that PB is too weak a case against RB‘s covert behavior account, not that RB is the 

best philosophy of psychology. I deeply disagree with most of RB‘s tenets (e.g., 

psychologism, pragmatism about truth, the rejection of the hypothetico-deductive 

method, the view of causation as descriptive functional relation, the view of 

theories as formal representations of data, the observable–unobservable distinction, 

and the rejection of the physiological as explanatory of the behavioral). Of course, 

this does not mean that I adopt other philosophies of psychology, like cognitivism. 

I find cognitivism to be equally defective, and for related reasons. However, this 

topic is better left for another occasion. 
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