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To the extent that behavior is governed by reinforcement contingencies, we 

may agree with B.F. Skinner that operant behavior is essentially the field of 

purpose. I should like to take another step and suggest that behavior under stimulus 

control is essentially the field of cognition. Terms like purpose or goal refer to the 

control of behavior by its consequences, by subsequent events; it is sometimes said 

that we do things in order to achieve certain effects. Terms like cognition or 

knowledge refer to the control of behavior by its environmental context, by events 

which, unlike consequences, precede or accompany the behavior; here, it is 

sometimes said that our behavior expresses meaning or comprehension.  

Our understanding of the reinforcement contingency, however, is considerably 

more advanced than our understanding of stimulus control. That is to say, the 

operant account of purpose is more incisive than the operant account of cognition. 

I believe that serious gaps in our formulations of stimulus control are at least partly 

responsible for the existence and persistence of cognitive theory. Although I am 

satisfied that Skinner‟s reasons for not being a cognitive psychologist are valid 

both for him and for the rest of us, this is only to say that I do not find cognitive 

theory‟s solutions to the problems of stimulus control satisfactory either.  

One set of problems arises from the very definitions of the terms stimulus and 

response. Although these definitions were once matters of great concern to 

behaviorists, „the concern seems to have dissipated through the years. 

Experimentation was for a long time probably too easy; one could make important 

discoveries without worrying about the definition of terms. But experimentation 

has become difficult, complex, and expensive, and decisions about which 

experiment to do next require considerably more deliberation than they used to. 

Responsible investigators are being forced to reexamine the assumptions and the 

logic upon which their procedures, findings and interpretations are based.  

My own work on stimulus control has led me to a point where the 

independent definition of stimulus and response has become impossible. For a long 

time I had no such problem. When Skinner defined the operant class, his definition 

assumed an unchanging environment, and responses were defined by their effect 

upon that environment, for example, by the closure of a switch behind the response 
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key. Since there were no consistent relations between a response and any other 

environmental events, it was not necessary to relate the response to any stimuli 

except its consequences. Thus, we had a definition of response that was quite 

independent of stimulus control. Given this independent definition of response, it 

then became possible to define a stimulus by reference to a response; an event was 

a stimulus only when it was correlated with changes in the subject‟s responses.  

These definitions of stimulus and response pose no problem in Skinner‟s 

prototype discrimination-learning situation. When the pigeon pecks a single lighted 

key, the experimenter delivers food; if the pigeon pecks the key when it is dark, 

there is no food. The pigeon comes to peck only the lighted key, and stops pecking 

when the light is absent. As soon as we observe that the response, pecking, is 

correlated with the presence and absence of the light, we can say that the light is a 

stimulus for the pigeon.  

Let us now complicate the situation slightly by adding a second key. One of 

the two keys is always bright and the other is always dark, but which is bright or 

dark varies unpredictably. We present food only when the pigeon pecks whichever 

key happens to be lighted. 

Suppose we still define the response as “the peck” — more precisely, as the 

closure of a switch behind either of the two keys — just as we did when only one 

key was available. If we were to maintain this definition, how would we 

differentiate between reinforced and unreinforced responses? Food delivery is not 

contingent on indiscriminate pecking, and if we are not to lose important 

information, we need to know which key is being pecked. The usual solution to 

this problem is to assume implicitly that we actually have two response classes, 

pecks on a bright key (reinforced) and pecks on a dark key (not reinforced).  

But what have we done? We have now included a stimulus in our 

specification of the response: “Peck on a lighted key” or “peck on a dark key.” We 

started by defining the stimulus in terms of correlated changes in a response; we 

end by defining the response in terms of correlated changes in the stimulus. No 

longer, therefore, do we have a satisfactory independent definition of either.  

The addition of a second key to the prototype stimulus-control paradigm, and 

the procedural change from successive to simultaneous discrimination, bring about 

a profound revision in the way we must specify our fundamental unit of behavior. 

If neither stimulus nor response can be defined except circularly, each by reference 

to the other, then neither of them alone can constitute our fundamental unit. The 

unit must include both. Behavior is thus not to be equated only with responses, but 

must include the relation of responses to controlling stimuli. If, as I indicated 

earlier, relations between responses and controlling stimuli define knowledge, then 

we can perhaps appreciate cognitive psychologists‟ dissatisfaction with definitions 

of behavior that fail to accord first priority to those relations.  

This particular ambiguity in the definition of our fundamental unit of analysis 

is only the first of many questions about stimulus control whose solution may help 

us to understand what knowing means. Although I began by defining knowledge as 

relations between responses and controlling stimuli, this definition is undoubtedly 
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too restrictive. A second problem, which also concerns our basic units of analysis, 

is perhaps best introduced by adding one more step to our experimental procedure. 

Let us make the light-dark discrimination conditional upon the presence or absence 

of a new environmental event, a tone. When the tone is on, we will present food if 

the pigeon pecks whichever one of the two keys is lighted; when the tone is off, we 

will still present food, but only if the bird pecks whichever of the two keys is dark. 

This is a classic conditional discrimination. Food sometimes comes when the 

subject pecks a lighted key and at other times when it pecks a dark key. Which of 

the two controlling relations is prepotent depends upon the presence or absence of 

the tone.  

Differential responses may or may not be correlated with the presence and 

absence of the tone, but certainly such responses are not being measured, nor do 

they enter into our specification of the reinforcement contingency. Furthermore, 

the identification of such responses would not help us define the function of the 

tone, for the important relation here is not between a response and the tone but 

between the key light — a discriminative stimulus, and the tone — a conditional 

stimulus. The light is sometimes positive and sometimes negative with respect to 

reinforcement, a relation that is determined by the presence or absence of the tone. 

We are dealing here not just with relations between responses and controlling 

stimuli, but with relations between stimuli.  

Stimulus-stimulus relations, of which the simple conditional discrimination I 

have just described is an elementary example, are close to the heart of cognitive 

theory‟s subject matter. Knowing is not just a matter of hooking responses to 

stimuli, but more, of understanding relations among stimuli. Yet even cognitive 

theorists have found it difficult to talk about stimulus-stimulus relations, because 

such relations do not exist independently of the organism; certainly, we cannot 

observe them except by noting their eventual effects upon responses and upon 

stimulus-response relations. The descriptive unit which is appropriate to this kind 

of knowing has so far escaped cognitive theory. Thus we find terms like cognitive 

maps, images, the organization or structure of memory, etc. — constructs whose 

utility the most sophisticated cognitive theorists consider heuristic at best. But if 

the solution has escaped cognitive theory, behaviorists have rarely even recognized 

the problem. Although many operant behaviorists have become enamored of 

stimulus-reinforcer relations, they have not yet generalized this conception to other 

kinds of stimulus-stimulus relations.  

In this brief discussion, I have touched upon a problem whose continued 

failure of solution has helped to keep behaviorists and cognitive psychologists 

apart. This is the problem of how to specify the basic units of description in such a 

way as to include those complex phenomena which define knowledge. Are these 

units stimuli, responses, stimulus-response relations, stimulus-stimulus relations, 

or something else? Note that I have left response-response relations out of the 

picture, even though many workers in the field of cognition regard such relations 

as their real subject matter. Perhaps this can be a matter for later discussion. I have 

also left for a later time, perhaps soon, the problems caused by our inability 

actually to observe an individual instance of stimulus control/cognition. This 
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inability has caused some of the deepest divisions between behaviorists and 

cognitive psychologists,  and will repay a closer look.  


