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I am always somewhat disconcerted when colleagues, telling me about their 

research, describe the experimental design before acquainting me with the problem 

the experiment is addressing. They seem not to recognize that an experimental 

design is empty until it is applied to a problem. Introductions to recent research 

reports, particularly in applied behavior analysis, seem also to emphasize 

experimental design at the expense of the study’s substantive aims. It is sometimes 

difficult to brush away the uncomfortable impression that design is becoming an 

end in itself, that instead of fitting designs to problems, investigators are devising 

problems to fit the designs. Therefore, before resuming the thread of my earlier 

Remarks columns on “stimulus control and cognition,” I should like to air a 

methodological problem to which some of my recent research has sensitized me. 

The problem, actually an old one, is particularly interesting because the adequacy 

of its solution cannot be evaluated until after the experiment has been done.  

In the general research area called “transfer of training,” the basic questions 

deal with the influence one kind of learning experience may exert upon some other 

performance: Will learning to write with the right hand transfer to the left hand? Or, 

if a pigeon has learned to peck a key that is illuminated by red light, will it also 

peck when the key is yellow? Or, in the example to be pursued here, will a subject 

who has learned a conditional discrimination be capable also of the symmetric 

counterpart of that discrimination? Answers to such questions will depend 

critically upon conditions under which the transfer tests take place.  

Let us suppose our subject in the conditional-discrimination experiment is 

faced on various occasions, or “trials,” with three stimuli, arranged in a horizontal 

row. In the center is a line, vertical on some occasions and horizontal on others. 

The two outer stimuli are hues, one red and one green, their left or right positions 

varying randomly from trial to trial. By providing reinforcement appropriately, we 

teach the subject two discriminations, one with green positive and red negative, the 

other with red positive and green negative. These discriminations are conditional 

upon the line: The subject learns to touch the green stimulus if the center line is 

vertical, and to touch red if the line is horizontal. Thus, we build the arbitrary 

conditional relations, “if vertical, then green; if horizontal, then red.”  

                                                           
AUTHOR’S NOTE: This article was originally published in Behaviorism, 9 (1981),  

pp. 127-129. 
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Now, we want to know whether the conditional relations have the property of 

symmetry. Having learned, “if vertical, then green; if horizontal, then red,” will the 

subject, without further training, be capable also of the conditional discriminations, 

“if green, then vertical; if red, then horizontal?” To find out, we change the center 

stimuli from lines to hues, green on some occasions and red on others, and we 

replace the two outer hues with the lines, one vertical and one horizontal. Will the 

subject now touch vertical when the center hue is green, and horizontal when the 

hue is red? In the laboratory, five- to six-year-old children who had been taught 

explicitly to select hues conditionally upon lines were immediately capable of 

selecting the lines conditionally upon the hues. Pigeons, monkeys, and baboons, 

however, have so far shown no transfer to the symmetric versions of the 

conditional discriminations they had explicitly been taught. Teaching these 

subjects to select green conditionally upon vertical, and red conditionally upon 

horizontal, has not sufficed to enable them to select vertical conditionally upon 

green, and horizontal conditionally upon red.  

Since this experiment requires a relatively large number of test trials before 

we can be sure whether or not the subject’s original training has transferred to the 

symmetric conditional discriminations, we have to specify the reinforcement 

contingencies that will prevail when we test. This is the methodological problem 

— to reinforce or not to reinforce during symmetry test trials. Even if transfer has 

not occurred, the subject’s behavior will often seem to be consistent with transfer. 

By “chance,” on 50 percent of the trials the subjects will select vertical when the 

center hue is green, and horizontal when the center hue is red. We have the option 

of reinforcing or not reinforcing on such trials. The nature of the problem is 

highlighted by the discrepant experimental findings. If we reinforce, seemingly 

successful transfer might be attributable to reinforcement during the test rather 

than to the subject’s training history. If we do not reinforce, a seeming failure of 

transfer might be attributable to extinction during the test rather than to an 

inadequate training history.  

It is not possible, therefore, to choose the reinforcement contingency to be 

applied during the symmetry test on the basis of any rules of experimental design. 

We can only make a best guess, and hope that the experimental results confirm the 

wisdom of our choice. If we test in extinction, and the subjects do, like the children, 

show transfer, then we shall have made, a fortunate choice; when subjects’ 

previous training transfers to a new performance, even during extinction, the 

absence of reinforcement cannot be held responsible for the new behavior. If, 

however, we test with reinforcement on correct trials, the subjects must, like the 

monkeys, fail to show transfer if our judgment is to be supported; when subjects’ 

previous training fails to transfer to a new performance, even with reinforcement, 

the reinforcement for the new behavior cannot be held responsible for its absence.  

A four-celled matrix can therefore summarize all combinations of test 

conditions and results; each of the alternative test conditions, reinforcement or 

extinction, might or might not yield evidence of transfer. Two of the combinations 

will be definitive. Evidence of transfer even during extinction, or the failure of 
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transfer even with reinforcement will provide unequivocal positive or negative 

answers, respectively, to the original experimental question. The other two 

combinations will, at the least, require additional clarification. A failure of transfer 

during extinction, or evidence of transfer during the reinforcement condition will 

raise questions about the relative influence of the subjects’ training history and the 

test conditions themselves in producing the experimental results. 

Many of us, experimenters and philosophers both, would like to believe that a 

set of rules for the conduct of experiments exists independently of any particular 

experiment, that there is a “higher law,” so to speak, on the basis of which one can 

know beforehand whether a particular experimental procedure is capable of 

yielding valid conclusions. The example cited above, however, demonstrates that 

the validity of an experimental procedure sometimes depends on the data the 

procedure yields. An experimenter does not just scan a list of “sound” 

methodologies and select a procedure that will guarantee unequivocal data. A 

logician of science cannot hope to provide such a list on the basis solely of logical 

criteria. Although rules can, of course, be formulated, any logic of experimentation 

will always be confounded by instances in which procedural decisions must take 

into account the substantive content of particular experimental questions. In 

reporting experiments, therefore, one will enhance readers’ or listeners’ 

appreciation of the methodology by clarifying the experimental problem before 

introducing the procedures. 


