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ABSTRACT: Like most other sciences, behavior analysis adopts an assumption of 

uniformity, namely that principles discovered under controlled conditions apply outside the 

laboratory as well. Since the boundary between public and private depends on the vantage 

point of the observer, observability is not an inherent property of behavior. From this 

perspective, private events are assumed to enter into the same orderly relations as public 

behavior, and the distinction between public and private events is merely a practical one. 

Private events play no role in the experimental analysis of behavior, but they permit us to 

make sense of many commonplace phenomena where controlled observation is impossible 

but unsystematic data are available. Such interpretive exercises serve both to guide 

research and to displace occult explanations. 
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The term ―private events‖ was used by Skinner to refer to behavioral 

phenomena that are observable, if at all, only to the behaving organism, events 

such as subvocal speech, joint pain, muscle fatigue, mnemonic behavior, and 

visualization. Because interobserver agreement for such events is impossible by 

definition, they pose a challenge for an experimental science, but they are 

nevertheless of interest. Not only are they are commonly salient to the behaving 

organism, they appear to contribute to the proximal control of other behavioral 

events, and for this reason a consideration of their status is more than an idle parlor 

game. Private events are part of the subject matter of a behavioral science, and its 

conceptual scheme must find a place for them. It is the purpose of this paper to 

offer a concise statement of this scheme. Despite Skinner’s extensive discussions 

of the topic (e.g., Skinner 1945/1999, 1953, 1963, 1974), behavior analysts 

disagree about both the status of private events and the value of considering them 

(Palmer et. al., 2004). A restatement is in order. 

The behavioral approach to complex human behavior is a kind of atomic 

theory. Phenomena commonly called ―cognitive,‖ such as recall, problem solving, 

                     

AUTHOR’S NOTE: This article is a modified version of a paper published in K. A. Lattal 

& P. N. Chase (Eds.), Behavior theory and philosophy (pp. 167-185). New York: Kluwer 

Academic Press and is reprinted by permission of the publisher. Please address 

correspondence to the author at: dcpalmer@smith.edu. 



PALMER 

 

  

4 

composition, planning, and imagining, are typically not functional units 

themselves but compounds of elementary or atomic operants. For example, we 

solve a long division problem by a series of one-digit multiplication and 

subtraction calculations along with various ordering operations. The compound 

usually serves some adaptive purpose, and over repeated instances can itself 

emerge as a kind of behavioral molecule—we can dash off the solution to a 

problem we have seen before—but more commonly such compounds are unique; 

we seldom repeat ourselves exactly when we solve problems, recall an episode, or 

plan our day. In any case, it is the first instance of a phenomenon that poses a 

special challenge to science. From a behavioral perspective, such phenomena are 

best analyzed at the level of the elementary operant, appealing only to principles of 

behavior that have emerged from experimental science. Our task is to show how 

such behavioral atoms can combine to produce complex human behavior. 

Although some examples, such as solving long division problems, may be 

formulaic, others, such as recalling what you ate for dinner Sunday night, are not. 

The challenge is formidable. The experimental analysis of even a single operant 

requires considerable effort, and the study of the relations between two competing 

operants has kept researchers busy for decades. If most human behavior is indeed 

an interacting mixture of many elementary responses, an experimental analysis 

will be a formidable challenge indeed. 

Nevertheless, the topic is of central importance to an understanding of human 

behavior, and however incomplete our account, behavior analysis must advance its 

case, for alternative approaches are influential. I begin by identifying an 

assumption that distinguishes the behavioral approach from competing paradigms. 

I then submit several examples of human behavior that seem to call for special 

treatment: at the level of our observations, behavior does not seem to be related in 

an orderly way to environmental antecedents or consequences but seems to emerge 

from within the individual. I suggest that this lack of order inevitably arises when 

there are gaps in our data, and that for cognitive behavior such gaps are common. I 

then present an example of a behavioral interpretation in which order is restored to 

the data by referring to plausible unobserved variables (i.e., private events) that fill 

the gaps. Next I discuss the role of such tentative interpretations in science and 

claim that they are not peripheral but central to our understanding of nature. I 

conclude by characterizing a behavioral program for analyzing cognitive 

phenomena and argue that, in contrast to the fruits of other paradigms, the results 

of such a program offer a genuine explanation for such phenomena. 

The Assumption of Uniformity  

Because of the complexity of human behavior and the difficulty of collecting 

reliable data, any account of cognition must be tentative and cautious, a 

circumstance that has encouraged a profusion of competing models and theories. 

To regard them as equally plausible would lead to paralysis or aimlessness. When I 

was a boy, I sometimes wondered if there were a black void behind my back. I 

would try to test this proposal by turning around suddenly, but I was never fast 
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enough; the world would be set perfectly in place just as if it had always been 

there, while behind my head the former scene had been replaced instantly by the 

black void. I was never able to refute this curious hypothesis, but its shortcomings 

soon became obvious. Not only did it require considerable machinery for which I 

had no evidence, I realized that there were innumerable alternative hypotheses of 

equal merit, and no evidence could ever weigh in favor of one over another, for the 

domain was, by definition, unobservable: Perhaps the world behind me was 

populated by unicorns, griffins, and other fabulous creatures, or by a phalanx of 

angry elementary school teachers. The conventional assumption that the world 

behind my back was of the same stuff as the world in front of my eyes was simple, 

adequate, and required no imaginary stage managers. 

The behavioral approach to cognition assumes an analogous kind of 

uniformity: Behavioral phenomena do not obey one set of principles when we 

observe them and a second set when we do not. The topic of cognition embraces 

phenomena that are challenging to study because some of them cannot ordinarily 

be directly measured or even observed, and it is tempting to populate this hidden 

domain with conceptual unicorns and griffins that have no counterpart among 

observable phenomena. However, the behaviorist doggedly assumes that this 

landscape is composed merely of behavioral phenomena governed by the same 

principles that govern observable behavior. Thus cognitive phenomena are 

interpreted as complexes of elementary discriminated operants, some of which 

may be covert. This assumption of uniformity sets the behavioral approach apart 

from all other paradigms in the domain of cognition. Like every assumption in 

science, it might be wrong, in which case all that follows from it will be of 

uncertain value. However, the assumption is both parsimonious and practical: Until 

it is shown to be inadequate, it forestalls the need to entertain countless alternative 

mechanisms that one might invent.  

A glance at the history of science suggests that the assumption has been 

invariably adopted. Our understanding of all nature, from the interactions of 

subatomic particles to the origin of the universe, rests upon the assumption that the 

principles that emerge in the laboratory can be extended to domains where 

experimental control is impossible. Geologists, following Hutton and Lyell, 

enshrined the assumption in a technical term, uniformitarianism, since our 

interpretation of most geological phenomena requires it. Our understanding of 

evolutionary biology and cosmology would be negligible without it. Inspired by 

such distinguished examples, we may ask where the assumption leads us in the 

domain of cognitive phenomena. 

The Problem  

When, in the presence of certain stimuli, a particular behavior is commonly 

followed by a reinforcer, we speak of a three-term contingency. Investigation of 

the relationships among the terms has revealed general principles that form the 

nucleus of operant theory. An analysis of such contingencies facilitates a plausible 

and straightforward interpretation of much human behavior. When a child 
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responds ―144‖ to the question, ―What is 12 times 12?‖ we naturally infer that the 

question has been encountered in school and that the appropriate response has been 

reinforced. There are two reasons why we are unlikely to cavil with this 

assumption. First, the inferred history is plausible; a parent or teacher may even be 

able to point to a relevant flashcard or worksheet. Second, the performance is 

analogous to paradigmatic discrimination experiments, such as one in which a 

pigeon pecks a key under differential control of a green light. A great range of 

other adaptive human behavior yields to comparable interpretations. Naming 

objects, identifying faces, navigating through familiar terrain, following a recipe, 

operating machinery, reciting poetry, swatting pesky insects, and countless other 

commonplace behaviors can be assumed to have arisen over the course of an 

appropriate history of exposure to three-term contingencies. Furthermore, one can 

plausibly assume that programs of gradually changing contingencies have shaped 

the highly differentiated behavior of the skilled athlete, artist, craftsman, and 

technician. The three-term contingency is a powerful interpretive tool because such 

contingencies have been thoroughly analyzed experimentally, they are ubiquitous, 

and their scope of application is apparently limitless. Moreover, the three-term 

contingency is a fundamental unit of analysis: Order emerges, even over lapses of 

space and time, without our invoking mediating events such as physiological 

processes and anatomical structures.  

But not all human behavior is interpreted so simply. Consider the following 

cases:  

 

1) Appropriate behavior sometimes occurs on occasions in which critical 

features or relationships have never been encountered. For example, it is 

unlikely that an educated adult has encountered the particular question, 

―What is 542 plus 20?‖ yet few would fail to reply ―562.‖ Although such a 

performance is commonplace, we cannot explain it by simply pointing to 

the reinforcement of that response to the question on an earlier occasion. 

An act of ―mental arithmetic‖ seems to be required.  

2) Sometimes only one response is reinforced in a particular setting, but when 

that setting recurs, an entirely different response is emitted. Suppose, for 

example, we ask a friend on two consecutive days, ―What is today’s date?‖ 

Even if we were to lavishly reinforce the first response, ―June 30
th
,‖ and 

took care to hold constant every detail of the immediate setting, along with 

all relevant motivational variables, we would be surprised if our friend did 

not emit a different response, ―July 1
st
,‖ on the second day. Must we not 

appeal to a ―mental calendar,‖ rather than a history of reinforcement?  

3) Some behavior seems to be under control of future events or hypothetical 

events that are not represented in the current setting. For example, we 

might pass up a rich dessert, citing its expected effect on our waistline, or 

do calisthenics, pointing to its expected effect on our blood pressure. All 

examples of self-control illustrate the apparent control of behavior by 

future events. More generally, we resolve all ethical dilemmas apparently 

by comparing the projected outcomes of our various alternatives. How can 
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the future affect present behavior, unless we invoke expectations, 

predictions, plans, or intentions?  

4) Some behavior seems to occur in a stream, often hidden from view and 

seemingly independent of context, a stream that cannot be easily broken 

into discrete three-term units. We dip into that stream when we ask, ―What 

are you thinking about?‖ We usually accept the answer to such a question, 

although we may sometimes suspect the respondent of lying. In neither 

case, however, do we doubt that there really is such a stream of hidden 

behavior that is the proper subject of our question.  

5) Some behavior seems to be controlled, not by antecedent events, but by 

stored ―memories.‖ When we ask, ―What color is Steve’s new van?‖ the 

answer appears to be a response to a retrieved image, or perhaps has been 

directly retrieved from some storage vault where information about objects 

in our experience is kept.  

6) Verbal behavior is richly structured, but the variables controlling this 

structure are obscure. We ask, ―Where are you going?‖ but seldom ―Where 

you are going?‖ One can characterize this structure with grammatical rules 

that do not apply to nonverbal behavior, and it is tempting to suppose that 

humans are equipped with a special ―faculty‖ that organizes our verbal 

behavior according to these rules.  

 

These examples are commonplace, and they share the feature that appropriate 

behavior seems to come out of nowhere. At least when presented as anecdotes, 

there is no order or predictability at the level of observable behavior. A common 

recourse is to assume that order arises from within the individual and will appear at 

another level of analysis, the physiological level, or perhaps a hypothetical 

cognitive level. Cognitive maps, schemas, lexicons, encoding and retrieval 

mechanisms, intentional fields, storage registers, and other hypothetical constructs 

are invoked to impose order on the data. Unfortunately each such concept 

introduces a qualitatively new element that itself requires explanation or 

justification. That is, each new term must ultimately be paid for in the coin of 

physical, biological, or behavioral events. Like the improvident debtor who pays 

off one credit card by drawing down the balance of a second, such devices provide 

only temporary satisfaction, for the overall explanatory burden has been increased, 

not reduced.  

In contrast, the behaviorist insists that each of the above examples is actually 

a web of orderly behavioral phenomena; the lack of order is an illusion arising 

from our observing only a portion of the performance. As an analogy, suppose we 

were to edit a videotape of a ping-pong match by excising or painting out the ball. 

The remaining performance—two people waving paddles in the air, apparently 

without effect—would be baffling to the naive observer, not to say ridiculous. We 

are in much the same position when trying to interpret complex behavior when 

some of it is hidden from view, that is, when it is private or covert. We see 

fragments of behavior that occur seemingly independent of controlling variables. 

The behaviorist asserts that if all behavioral and contextual variables could be 
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evaluated, this illusion would disappear. However, this claim naturally raises a 

troublesome question: If relevant variables controlling human behavior are 

commonly unobserved, is not science helpless? Is there no alternative to invoking 

hypothetical constructs? To answer this question, we need to digress and address 

what it is that we can ask of science.  

The Two Purposes of Science  

Science serves two purposes. First, it underlies our mastery of nature: The 

experimental analysis of nature leads to the discovery of principles that can be 

exploited by technology; thus science can take credit for most of our medical, 

material, and technical progress, and it promises much more to come. Second, 

science helps us make sense of the world: It often provides elegant and satisfying 

explanations for the order we observe in natural phenomena. Why are there two 

tides a day, and not one? Why do all the planets orbit in a common plane? How 

does a monarch butterfly, with its insignificant brain, navigate from its birthplace 

in Canada to a tiny wintering colony in Mexico? We may have no interest in 

controlling tides, planets, or butterflies, but we are fascinated by such puzzles and 

the answers that science provides. We would hate to be without the tangible 

benefits of science—our antibiotics, computers, and synthetic polymers—but we 

would hate even more to be plunged into the intellectual midnight of the distant 

past when nature was seen as the slave of goblins and spirits.  

The two functions of science require different levels of control. As an 

analogy, consider a card trick requiring sleight of hand. To perform the trick may 

require extraordinary finesse and precision, but to understand how it is done 

requires none. Likewise, the mastery of nature requires precise control of every 

relevant variable. If we are cloning a sheep, a few misplaced DNA bases or a few 

extra hydrogen ions in the soup can spell ruin; if we are manufacturing a 

microchip, slack of a few microns in our apparatus can make all the difference 

between success and failure. But to resolve a puzzle about a natural phenomenon 

requires neither control nor precision; we only need to discover one path that 

nature might have taken to produce the phenomenon at hand, and if this account 

invokes only familiar scientific principles and plausible events, we will be 

satisfied. Hurricanes, volcanoes, tides, mountain formation, and the genesis of 

planets do not lend themselves to experimental control, but most of us feel satisfied 

by current scientific interpretations of these things, however tentative and 

incomplete they might be.  

Evolutionary biology supplies many such examples. Natural selection 

explains an extraordinary range of cunning biological adaptations, and the 

evolutionary account is so elegant and so general that we find it deeply satisfying. 

But our interpretation of any particular adaptation is usually based on scanty 

evidence. We explain the bombardier beetle’s noxious emissions by appealing to 

millennia of differential predation in which the most unpleasant beetles were 

avoided in favor of easier prey. We explain the extraordinary camouflage of the 

walking stick in a similar way; those individuals most difficult to detect were more 
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likely to pass on their traits than other members of the group. Such accounts are 

commonly speculative. For supporting evidence, we seldom have more than 

scattered fossil remains, some field observations, a few suggestive anatomical 

details, perhaps some genetic data, in addition to only very general information 

about changes in prevailing contingencies of survival over evolutionary time. In 

some cases we can offer no more than a plausible scenario, with no direct evidence 

at all. Nevertheless, evolutionary explanations are satisfying, because they show us 

one path that nature might have taken to produce the remarkable interrelationship 

between an organism and its environment, and the explanations appeal only to 

easily demonstrated contingencies such as variability among offspring and 

differential reproduction iterated over generations. No terms are introduced that 

cannot be validated under ideal conditions in a laboratory. 

It is important to note that any particular evolutionary account might be 

utterly wrong; most such accounts are fleshed out with plausible inferences, not 

empirical observations. For the purpose of resolving a puzzle about nature, it 

doesn’t matter, for what is at stake is not the accuracy of our account but the 

adequacy of our analytical tools. As long as the tools can be shown to be adequate, 

we can resist the temptation to invoke imaginary or occult influences. Perhaps 

there are three different ways in which a magician might pull a rabbit out of a hat. 

We only need to know of one way to be satisfied that the performance is not 

outside the compass of our understanding of how the world works. Similarly, 

evolutionary interpretations, however tentative, serve to displace appeals to 

unknown or mysterious forces. 

Scientific interpretations from the fields of geology, cosmology, evolutionary 

biology, and meteorology all share the virtue of displacing occult theories by 

showing that established scientific principles are sufficient to account for puzzling 

phenomena. In the face of incomplete data, such accounts are tentative, but the 

greater part of what passes for scientific understanding of the world is of this 

tentative sort. Only a handful of natural phenomena has been submitted, or is ever 

likely to be submitted, to controlled experimentation. Experimental analysis has an 

exalted status among scientists, and deservedly so, for it underlies our mastery of 

nature; but perhaps its most important service is that it provides the necessary tools 

for effective scientific interpretation. It not our laboratory demonstrations but our 

interpretations of nature that are all encompassing, or nearly so, and it is they that 

stir the blood. 

We distinguish, then, between the experimental analysis of nature and the 

interpretation of nature. Experimental analysis underlies our mastery of nature and 

requires the observation, measurement, and control of all relevant variables. Our 

discovery and understanding of general principles of nature arise entirely from 

experimental analyses. Interpretation is the extension of these principles to 

domains where observation and experimental control of all important variables is 

impossible or impractical but where incomplete data are available.  

Our understanding of complex human behavior is of this tentative sort. No 

one, neither behaviorist, cognitive scientist, nor neuroscientist, is in a position to 

offer a definitive account, except in very restricted domains, for such phenomena 
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typically exemplify the interaction of many variables, some are unobserved, 

outcomes may depend upon unknown histories, and attempts to measure relevant 

variables are likely to distort the behavior under study. Perhaps the best we can do 

is to lift the shroud of mystery from such phenomena. Our purpose, then, is to offer 

plausible interpretations of such complex behavior, interpretations that rest only 

upon principles that have been established independently of the phenomena to be 

explained. It is important to acknowledge the tentative nature of this enterprise, lest 

we underestimate our successes. 

An Example  

Let us consider an example, chosen because everyone is likely to agree on 

how appropriate behavior actually emerges; it is only superficially puzzling (for 

other examples of the present approach, in several cognitive domains, see Donahoe 

& Palmer, 1994; Palmer, 1991; 1998). Suppose we ask someone, ―If each letter is 

assigned a number equal to its ordinal place in the alphabet, so that A=1, B=2, 

C=3, and so on, what is the sum of D plus J?‖ Most adults answer this question 

correctly, after a considerable pause, but it is fair to assume that the question is 

novel. If we restrict our consideration to just those responses that can be observed, 

the behavior of announcing the answer is puzzling. The response is adaptive, in the 

sense that it is scheduled for reinforcement, but it appears to be evoked by 

variables (the context, the question) that have not been encountered before. We 

cannot simply point to a history of reinforcement for correct responding to the 

question, as we can with ―What is 12 × 12?‖ We explain this apparent anomaly by 

arguing that the subject has engaged covertly in precurrent behavior, that is, some 

sort of related behavior that potentiates the target response. Specifically, we note 

that the question is similar enough in both intonation and wording to other 

questions that our subject has encountered that the mere posing of the question 

signals a negative reinforcement contingency in which an aversive condition can 

be escaped only by emitting a particular target response. Unfortunately, the target 

response, ―14,‖ is not the prepotent response under prevailing conditions. We must 

appeal to a history in which our subject has learned to respond to questions for 

which no immediate response is strong by emitting collateral behavior that 

produces supplementary stimuli that, together with contextual variables, are 

sufficient to occasion the target response. Our subject has undoubtedly learned to 

identify the ordinal position of an item in an array by arranging the items in order 

and counting off items until the item is reached. In the present case, we suspect 

that the subject has, among other behavior, emitted an intraverbal chain (reciting 

the alphabet) while engaging in collateral tallying behavior. The emission of two 

target numbers in the context of ―addition‖ evokes a final intraverbal response, 

which is then emitted as the answer. This precurrent behavior might be 

conspicuous, but more commonly it is below the threshold of observability to an 

onlooker (indeed, before announcing the answer, most subjects twitch their fingers, 

apparently pacing a covert recital of the alphabet). The response ―14‖ must be 

assumed to be a low-probability response to the question, ―What is the sum of D 
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plus J?‖ but it is a high-probability response to the intraverbal chain, ―4 and 10.‖ 

Thus the response is surprising in relation to observable variables but is quite 

unremarkable if we consider plausible mediating behavior. Readers who have 

troubled to answer the question have undoubtedly found themselves doing 

something of this sort, or something equivalent.  

Our account is an example of an interpretation, analogous, for example, to 

evolutionary accounts of bipedal locomotion in primates. It controls no variables 

and cites no experimental data. But, it shows how a superficially puzzling example 

of behavior can be understood as the product of a plausible history and familiar 

principles, such as generalization, reinforcement, and chaining. However, the 

plausibility of the account rests on an appeal to covert mediating behavior and their 

stimulus properties. Can we justify resorting to variables that we cannot observe or 

measure? Is this not cousin to the discredited but popular habit of inventing 

hypothetical mechanisms to explain behavior? We must make a distinction here 

between private behavioral events and the internal representations and other 

machinery commonly invoked to explain complex behavior.  

The Threshold of Observability  

In the laboratory, we define behavior as any activity of the organism that can 

be shown to vary in orderly ways with the manipulation of antecedent and 

consequent events. The orderliness of these relationships serves as a criterion for 

determining our analytical units in the science of behavior (Skinner, 1935, 1938). 

More generally, then, behavior must be any activity of the organism that does 

change in an orderly way with such variables, whether we are in a position to 

demonstrate that order or not. The status of behavior is independent of the 

observer: Some behavior is out of reach of our manipulations, but it must be 

assumed that the principles governing the behavior do not change, simply because 

it is out of reach.  

Whether a particular response can be observed is not a property of the 

response itself; rather, it depends upon the vantage point, the faculties, and the 

tools of the observer. A perfunctory ―Hello‖ might be perfectly clear in a quiet 

room, indistinct in a noisy one, and wholly inaudible across a quadrangle. For the 

hard of hearing, amplification might be required even under the most favorable 

conditions. For the stone deaf, the response could be detected only by transducing 

it instrumentally into another modality such as a flickering light or a speech 

spectrogram.  

The same considerations, suitably modified, apply to the bellowing of a drill 

sergeant, the whispering of a school child, and the indistinct muttering of a 

disgruntled employee. Each response will be observable under some conditions 

and unobservable under others. Some behavior, such as covert speech, is 

observable only to the subject himself, while other behavior, such as minute 

muscle twitches and vascular contractions, may be observable, even to the subject 

himself, only with instrumental transduction. Perhaps some behavior is beyond 

detection with our current tools but will yield to future technology.  
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Indeed, the boundary between public and private is continually shifting. 

Recently researchers have shown that the activity of collections of cells, or even 

single cells, in the motor cortex of humans and monkeys can be recruited by 

contingencies of reinforcement (e.g., Hochberg, Serruya, Friehs, Saleh, Caplan, 

Branner, Chen, Penn, & Donoghue, 2006; Lebedev, Carmena, O’Doherty, 

Zacksenhouse, Henriquez, Principe, & Nicolelis, 2005; Moritz, Perlmutter, & Fetz, 

2008). By our definition, such neural events can be considered behavioral events as 

well; their status is not defined by their dimensions but by their relationship to 

behavioral processes.  

We can define the threshold of observability as that set of conditions under 

which the response is just detectable. Which side of that boundary the response lies 

on a particular occasion will determine whether or not we call it observable. It is 

simply a fact that, for a given observer at a given time, some portion of the 

behavior of a subject lies below this threshold of observability.  

We can consider observability to be a continuum, and since the boundary 

between the overt and covert is an arbitrary and variable point along that 

continuum, we can assume that the laws of observed behavior hold for the 

unobserved. That is not to deny that different response systems may be subject to 

different constraints; rather, my claim is that observability itself does not usefully 

define two different categories of behavior, because it is determined by the vantage 

point of the observer and is not a property of the behavior itself. It is possible of 

course that some classes of covert behavior do have special properties—there 

might indeed be a black void behind my back—but such a claim cannot be put to 

experimental test, and it has no more status than any other untestable speculation.  

Since experimental analysis requires the manipulation of observable variables, 

speculations about covert behavior play no role in the experimental analysis of 

behavior. Rather, they serve science’s second function: They help us understand 

the world. Complex human behavior, particularly phenomena commonly called 

cognitive—language, memory, planning, problem solving—is one of the most 

challenging frontiers of science, and our ability to interpret it runs far ahead of our 

ability to experimentally analyze and control it. Our account of the subject 

counting letters of the alphabet is just a plausible possibility that is consistent with 

our own experience, but of course this does not meet the standards of a controlled 

experiment. However, we have shown how adaptive behavior might have arisen by 

exploiting only terms of a behavioral analysis. No new terms have been invented. 

To the extent that we can point out ways that the known principles of behavior 

might account for all cognitive phenomena, behavior analysis can offer a 

parsimonious, consistent, and intellectually satisfying account of human 

experience.  

The Illusory Power of More Permissive Paradigms 

To recapitulate, behavior analysis interprets cognition as behavior, as the 

confluence of observed and unobserved events interacting according to established 

behavioral principles. This might seem self-evident except that it stands in contrast 
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to a more permissive paradigm. Normative cognitive science also endorses 

experimental analysis and acknowledges that the principles of behavior play some 

role in human behavior; however, it appeals as well to other things:  

 

1) Hypothetical constructs such as intentions, expectations, beliefs, images, 

and representations. 

2) Structures such as memory stores and the lexicon.  

3) Control processes such as encoding, storage, retrieval and elaboration.  

 

That is to say, it is not constrained by the assumption of uniformity. One 

might argue that since cognitive science embraces principles of behavior and much 

else besides, it is a superset of behavior analysis and is necessarily the more 

powerful paradigm. The force of this conclusion depends entirely on the merits of 

the additional terms permitted under the cognitive paradigm. Give a man a ⅝-inch 

socket wrench and ask him to remove the spark plug from your lawnmower. Make 

the same request of a second man, but give him the key to a warehouse full of 

tools. Which man will fetch the plug first? Extra tools are a liability if they are not 

to the purpose. In practice, cognitive scientists have devoted nearly all of their 

effort to exploiting the additional terms. In all the prodigious literature of cognitive 

science, the basic principles of behavior are scarcely mentioned at all.  

One might argue that an appeal to covert mediating behavior is nothing short 

of an endorsement, half a century late, of the practices of mainstream cognitive 

science, that a supposed covert recitation of the alphabet is no more scientifically 

respectable than an appeal to representations, encoding, storage, retrieval, schemas, 

intentions, and so on; all are hypothetical intervening variables. To argue so is to 

miss an important distinction: Covert responses are not representations. The 

interpretive tools of the behaviorist are constrained by an independent 

experimental analysis; no explanatory concept can be invoked that has not been 

analyzed in the laboratory under experimental control, and the terms must interact 

according to empirical principles. Consequently, such terms are not free to carry 

whatever burden the example requires. A covert response, for example, must 

change in strength in orderly ways, it must be plausible with respect to the 

prevailing contingencies, and there must be a plausible history that would predict 

such a response. As a unit of behavior, it must have the dimensions of behavior 

and cannot have special ad hoc properties. Mediating behavior that is not 

constrained in these ways can carry no explanatory burden at all. It is true that 

most cognitive metaphors can be interpreted as having some behavioral 

dimensions; a partial translation is usually possible. But it is a hallmark of the 

cognitive science paradigm that it regards itself as liberated from the 

methodological and conceptual constraints of behaviorism. From the present 

perspective, that is an odd quality to celebrate.  
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The Limitations of Interpretation 

I have argued that the distinction between experimental analysis and 

interpretation clarifies what science can offer in the domain of cognition. 

Furthermore, I have claimed that interpretation is not merely a poor cousin to 

experimental analysis; rather each enterprise contributes crucially to one of two 

purposes of science, and with respect to our understanding of cognitive 

phenomena, interpretation plays a dominant role. But if it is to carry a burden this 

heavy, we must be clear about what we mean by interpretation. Under what 

conditions should we engage in interpretation rather than experimental analysis, 

and what are the risks of doing so? 

Skinner defined interpretation as 

. . .the use of scientific terms and principles in talking about facts about which 

too little is known to make prediction and control possible. . . .Plate tectonics is 

an example. It is not philosophy but an interpretation of the state of the crust of 

the earth, using physical principles governing the behavior of material under 

high temperatures and pressures established under the conditions of the 

laboratory, where prediction and control are possible. (Skinner, 1988, 207-208) 

As Skinner’s example makes clear, an interpretation can be considered a kind 

of hypothesis, in the sense of a provisional explanation of a phenomenon in the 

light of a scientific theory, but the term hypothesis is more commonly applied in 

science to a tentative prediction about the effect of some variable than to a 

plausible explanation of facts at hand. However, scientific interpretations share an 

important property with hypotheses: They help guide and organize research. As I 

will argue later, experimental analysis and interpretation are mutually supporting 

enterprises, particularly in domains such as complex human behavior where 

establishing good experimental control is difficult. 

An interpretation is only one possible scenario that might account for a state 

of affairs, not a necessary one. A particular evolutionary account of a biological 

adaptation may be just one of several equally plausible alternatives. We may have 

no reason to prefer one interpretation to another, but they all serve the purpose of 

showing that a phenomenon can be attributed to natural causes.  

Interpretation differs from mere speculation in that the latter is unconstrained 

by experimental analysis. Speculation may play a helpful role, so long as it is 

clearly identified as such. It may be a useful exercise to suggest, for example, that 

children learn language so reliably because they are endowed with a language 

acquisition device. Discussion of such a proposal can help clarify what is known 

and what remains to be shown. However, to the extent that such speculations 

appeal to principles or phenomena that do not have empirical foundations, they do 

not solve the puzzles in question.  

Although scientific interpretation has been exalted in this essay, we must 

acknowledge its limitations. Interpretations do not tell us how nature works, but 

how it might work; they are just plausible scenarios, not facts about the world. 

Interpretations are only the extension of established principles to domains outside 
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the laboratory and cannot discover anything new. Consequently they should not be 

advanced when empirical study is possible. Interpretation should be reserved for 

only those phenomena of which experimental control is impractical, unethical, or 

impossible. Since interpretation can be done from one’s armchair, and 

experimentation is hard work, the appeal of interpretation may seduce potential 

researchers and actually interfere with the progress of science. There is an 

additional and perhaps more serious danger: A plausible interpretation of a 

puzzling phenomenon tends to satisfy our scientific curiosity even when it is 

wrong. In such a case, it dulls our tendency to investigate the matter further. 

Unfortunately, the plausibility of an interpretation can only be evaluated by an 

expert in the basic science: Does it in fact follow from empirical principles, and is 

it consistent with available facts? Natural phenomena that resist experimental 

control can invite many competing accounts. Because few are in a position to 

evaluate them, a superficial account may be widely acclaimed and retard the 

acceptance of a more cogent interpretation. Such risks cannot be avoided, and the 

influence of a scientific interpretation will depend in part on the vigor of the 

paradigm in which the interpretation is embedded. 

A Strategy for Understanding Cognition  

An appropriate strategy for understanding cognitive phenomena includes two 

parallel endeavors. First is the unabashed behavioral interpretation of the entire 

landscape of human behavior, showing how every aspect of it might be accounted 

for by basic processes, thus laying claim to the domain; second is experimental 

analysis guided by those interpretations. The two endeavors can be thought of as 

analogous to an immense paint-by-numbers picture. In this case, the picture 

includes the entire panorama of cognitive phenomena. Interpretation provides the 

numbers; that is, it provides only an outline of what a complete account might look 

like. Experimental analysis fills in the colors, a pixel here, a pixel there, wherever 

controlled observation is possible. However, each blotch of color added by 

experimental analysis is recognizable only in the context of the interpretive 

latticework.  

As suggested by this analogy, the experimental analysis of cognition would be 

guided and inspired by the interpretive framework. In the absence of the 

framework, the empirical work—a bit of color here and there—would seem 

pointless and random. For example, several studies have confirmed the functional 

independence of verbal operants, such as tacts, mands, and intraverbals (Lamarre 

& Holland, 1985; Lee, 1981; Sundberg, Endicott, & Eigenheer, 2000). This 

empirical work is significant in the context of Skinner’s interpretation of verbal 

behavior, which predicted such effects (Skinner, 1957). Outside of that context, the 

studies would seem isolated and unrelated to other verbal phenomena. Thus, even 

though a complete experimental analysis of cognition may be out of reach, 

experimental details will accumulate over time that, together with the interpretive 

framework, will provide a mosaic of gradually increasing clarity.  
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One need not feel dispirited by the modesty of this goal. The role of natural 

selection in the origin of adaptive complexity in nature was once appreciated by 

only a relative handful of ardent partisans, but it continued to gather support 

incrementally as the principle was shown to be able to integrate nearly every new 

experimental observation and field datum that emerged over the next century. 

Now, of course, the importance of natural selection is not seriously questioned in 

scientific circles, even though its role has been demonstrated in only a small 

proportion of biological adaptations. To the extent that complex human behavior 

really is the product of selection contingencies, behavioral interpretations will 

accumulate support in an analogous way.  

We might evaluate this optimism by considering what has already been 

accomplished, and to what effect. Skinner devoted much of the latter half of his 

career to a comprehensive interpretation of complex behavior, much of which 

would be embraced by the term cognition, and there are few topics that he has not 

addressed, at least in passing. Of course Skinner has not been alone in offering 

interpretations of complexity; there is a substantial and growing literature of 

similar work. However, it is fair to say that the compass of Skinner’s work is 

unusually wide, and that he remains the most influential single behaviorist. 

Therefore he serves as a useful test case: Has all this interpretation been fruitful? 

Has it led to a growing appreciation of the power and parsimony of the 

behaviorist’s position analogous to the increasing influence of evolutionary 

biology?  

A cursory glance at the field of cognition would suggest a resounding ―No.‖ 

In the hundreds of empirical studies and conceptual analyses on cognitive 

phenomena published every year in mainstream journals of psychology and 

philosophy, Skinner and behavior analysis are usually represented, if at all, only in 

caricature. The patent failure of Skinner’s approach is often cited, usually to help 

justify an alternative approach. Even authors who find themselves drawn to quite 

compatible positions take pains to argue that there are fundamental differences 

(e.g., McClelland & Rumelhart, 1986; Snow, 1996), apparently lest the reader 

dismiss their claims out of hand. Of course much of this animus can be dismissed 

as merely recycled dogma: There is seldom evidence that the dismissal of 

Skinner’s work is based on familiarity with it. A few prominent critics (e.g., 

Chomsky, 1959, 1971; Dennett, 1978) tend to be cited as authoritative to the 

neglect of primary sources. Nevertheless, this state of affairs must count as 

evidence against my suggestion of the potential influence of behavioral 

interpretations.  

If science proceeded by acclamation, the popularity of competing paradigms 

would be discouraging indeed, but the circumstances that make a position popular 

need not ensure its survival; the earth was once overrun with trilobites, but today 

they are just fossil curiosities. A more cogent criterion is whether Skinner’s 

interpretive exercises have contributed to a self-perpetuating and growing field of 

inquiry that is to some extent nourished by such interpretations, and here the 

evidence is unambiguously affirmative. For several decades, Skinner’s 

interpretations of cognitive phenomena were admired by a handful of people but 
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ignored by everyone else. However, they gradually began to guide experimental 

work and to inspire refined interpretations, much of which would be difficult to 

evaluate if not for the framework that Skinner provided. Although this publication 

steam is small relative to that of mainstream psychology, in relation to its origins it 

is enormous.  

The behavioral approach to cognition is progressing steadily. At present it is 

by no means as influential as traditional approaches, but in the evolution of science 

it has two important advantages: It is parsimonious, and it stands on a foundation 

of independent empirical principles. It offers a genuine explanation of complex 

behavior.  

What Does It Mean to Explain Something?  

In this essay I have attempted to describe and justify the behavioral approach 

to understanding phenomena that include private events. I have argued that in the 

face of such gaps in the data, all paradigms must resort to interpretation, and that 

interpretation plays a central role in science. Behavior analysis is distinctive in that 

its interpretations invoke only established principles that have arisen from an 

experimental science, and it is therefore especially well placed to offer cogent 

interpretations. Moreover, by restricting its interpretive terms in this way, behavior 

analysis offers actual explanations for cognitive phenomena. When we have 

interpreted a puzzling phenomenon in terms of principles that have an independent 

justification, we have resolved the mystery shrouding that phenomenon and can 

reasonably claim to have explained it. In contrast, the seductive metaphors of 

cognitive science raise as many questions as they answer. As Machado, Lourenco, 

and Silva (2000) have asked of one such metaphor:  

If we say that a rat navigates a maze efficiently because it scans with the mind’s 

eye a stored representation of the maze, a cognitive map, and then admit that 

there is literally no mind’s eye, literally no internal action of scanning, literally 

no map, at least in the sense that we usually conceive of eyes, scanning actions, 

and maps, then how does our account explain the rat’s behavior? (p. 30)  

Not only should we like our explanations to rest on independent principles, 

we should like them to be smoothly integrated with the rest of biology. In 

particular, we should like them to be compatible with what is known about 

physiology and evolutionary biology, for otherwise, an account carries the extra 

burden of accommodating any discrepancies. Here too a behavioral account 

satisfies, for plausible neural mechanisms of behavioral processes have been 

identified, and the adaptive significance of such processes is conspicuous 

(Donahoe & Palmer, 1994). In contrast, metaphors do not have physical 

foundations or evolutionary origins. Only when they have been translated into 

biological or behavioral terms will it be possible to evaluate them by these criteria.  

I have argued that the work commonly assigned to hypothetical cognitive 

constructs—mental arithmetic, problem solving, recall, planning ahead, and so 

on—can be accomplished by mosaics of elementary operants, some of which are 
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commonly below the threshold of observability. This claim cannot be proven, of 

course, but it follows from our assumption of uniformity, that what lies beyond our 

field of view obeys the same principles as what lies within it. Since experimental 

analysis requires the observation, measurement, and control of relevant variables, 

the plausibility of the claim rests rather on our ability to offer cogent 

interpretations of cognitive phenomena. Interpretations are not without risks, but 

they can provide a hazy picture of the domain of interest and integrate fragmentary 

empirical work. Although such accounts are necessarily tentative, they can serve 

one of the main purposes of science—to offer plausible explanations of complex 

phenomena in terms that are rooted in experimental analysis and integrated with 

other biological sciences. 
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