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REPLY TO MULHOLLAND1
DIANE M. RILEY AND JOHN J. FUREDY

We appreciate Mulholland’s review of our work, and certainly agree with him that our chapter is “difficult” (p. 131), designed as it was to raise some complex issues to experts in the field, and addressed primarily to “the specialized group of contributors” (p. 75) to this volume. We do find it necessary to note, however, that a number of Mulholland’s criti​cisms are, in our opinion, unjustified. A careful perusal of our paper would indicate a number of misreadings and misconceptions by Mulholland, some of which we would, for purposes of clarification, like to point out.
Concerning the concepts of feedback, in​formation, and reinforcer, Mulholland at​tributes to us the views that “feedback is in​formation but a reinforcer is not” (p. 132). This is obviously a rather implausible view, but, as perhaps is indicated by Mulholland’s failure to reference it, it is nowhere asserted by us. In fact, we explicitly write of the rein-forcer as information (e.g., p. 82), which is contrary to the notion of a “spurious dichot​omy” (p. 132) attributed to us by Mulhol​land.
Another “spurious dichotomy” that Mul​holland attributes to us is in his claim (p. 133) that on page 84 of our chapter we wrote of a process being either operant condition​ing or biofeedback. This appears to be a mis​reading, since the cited claim does not appear
1Contrary to the format of the rest of this book, the re​sponse to our discussant’s comments is presented as a sepa​rate reply lather than a revision--the comments were not received in time for the latter

at any point in the chapter. We would, in​deed, oppose the claim because operant con​ditioning can be regarded as a form of bio​feedback and vice versa, although this is not to say that the two are simply equitable. There may be important differences between the two, and as we argue in the chapter, assum​ing that biofeedback is always an instance of operant conditioning is to gloss over the cen​tral concern—that of whether the effects pro​duced are really the result of contingent rein​forcement (i.e., operant conditioning) or some other process (which is not operant con​ditioning).
To turn from misreadings to what seems to us to be misconceptions, we think that most will agree that the issues in the area of bio​feedback are very complex. It is therefore of particular importance for the experts to agree on definitions of terms (or at least to agree upon where they disagree). It is only in this way that discussions between researchers can be meaningful collaborative interchanges leading to an increase in scientific under​standing. Accordingly, we regret that our terms appear to Mulholland to be “idiosyn​cratic,” and we would like to take this oppor​tunity to clarify some of the most important ones. This sort of clarification may be useful for the more general reader, since the chapter itself was originally intended for a highly specialized audience. It is also the case, how​ever, that communicating in the area of bio​feedback is difficult even among the special​ists. Biofeedback is very much an interdisci​plinary area in which experts have come from
tery diverse backgrounds. Moreover, the field itself has borrowed many terms from other areas and, unfortunately, has not always kept to a clear and consistent usage of these terms. Some clarification of our terminology is con​sequently in order.
Our use of the term’ “cognitive” to denote only propositional processes may appear idio​syncratic, but it is, in fact, in line with tradi​tional epistemological usage, according to which only propositions can be known or cog​nized (e.g.. Armstrong, 1973; Lacey, 1976). We arc aware that, especially with the so-called paradigm shift to “cognitive” psy​chology (sec, e.g., Segal & Lachman, 1972), the term “cognitive” has come to be so broad​ly used as to encompass all psychological ac​tivity. However, we think that such a broad use of the term “cognitive” will only cast readers adrift upon the ocean of issues (to use Mulholland’s expression). By restricting the use of this term to a clearly specified case, we are able to call attention to an aspect of psy​chological functioning that would not other​wise achieve prominence and that, we assert, operates by radically different principles from those typically considered “cognitive.”
Clarity is similarly critical when defining the term “biofeedback,” which is a central concept in our chapter. Because of this, we de​vote pan of one section (pp. 82-83) to this “terminological” issue. In this connection, Mulholland has expressed some difficulty in understanding our use of the expression “in​crease of control.” We do not deal with the term “control” in any great detail, simply because our use of that word is in no way un​usual. We use the term in the standard sense of regulation, or the ability to demonstrate regulation of the target response. Thus, if the target response is heart-race deceleration (HRD), then it is quite easy to produce a “standard, quantitative definition of ‘control’” (p. 132) by specifying the HRD in beats per minute. As indicated below, the issue of the sources of control is sometimes a difficult one, but the degree of control itself

can be easily specified in a straightforward and quantitative manner.
On the other hand, the way in which Mul​holland employs the term “feedback” is confusing to us because it is exceedingly broad, contrary to the kind of narrow defini​tion offered in our chapter. Further, Mulhol​land’s usage is not in keeping with tradition​al systems theory usage (e.g.. Anliker, 1977; Tursky, Chapter 5); since feedback control systems as used in biofeedback are based upon the systems methodology, it would ap​pear prudent to retain this original sense. Thus, to infer, as does Mulholland, that “If control increases, error-correcting feedback is used by the system” (p. 132-133) when speak​ing of biofeedback is to overgeneralize. Ac​cording to the narrow sense of the term “biofeedback,” as specified in our chapter, any in​crease in control must be shown to be the result of the response-contingent signal (“feedback”) provided by the experimenter. It is not enough merely to show an increase in control, for some idea as to the mechanism of that increase is also needed. In other words, to assert validly that feedback is the mech​anism of control, it must be shown that feed​back is necessary for that increase in control. As pointed out by ourselves and by many others in this volume, however, it has not been unequivocally demonstrated that this response-contingent signal is, in fact, a re​quirement for the regulation of the target re​sponse. In the absence of such a demonstra​tion, it cannot be concluded that “error-cor​recting feedback” is being used by all of the systems that demonstrate increased control during biofeedback training.
The issue of the necessity of feedback is a critical one, and Mulholland’s apparent con​fusion regarding it is also evidenced by his criticism that we unjustifiably “malign” biofeedback because of its expense (p. 133). Our point, however, is that any expense is undesirable to the extent that the expense is unnecessary for producing the target behav​ior. Let us take Mulholland’s example—the
production of sweet trumpet-like sounds. We would most certainly not criticize the use of trumpets because some players produced sour sounds, but we would criticize the use of trumpets if it were the case that trum​pets were not really necessary for the pro​duction of sweet trumpet-like sounds. Of course, trumpets are necessary for this, so the question does not normally arise. To contin​ue with Mulholland’s example, just as skills vary between trumpet players, so the efficacy of biofeedback may differ between subjects. Before considering individual differences in performance, however, it should be remem​bered that there is a preliminary question that, while answered for trumpets, has not been answered for biofeedback. That is. is the thing in question necessary for producing the target behavior at all? Unless it is shown that feedback is necessary, then any biofeed​back equipment, no matter how inexpensive, is at best a waste of money, and may even be deleterious in its effects. Before leaping onto the technological bandwagon, it is perhaps wise to ensure that one will be riding on firm scientific ground.
In conclusion, we make no apology for the fact that our chapter demands careful read​ing. However, by considering the potential sources for misunderstanding raised by Mulholland, we hope to prevent needless confu​sion on the pan of our readers. Communica-

tion in this field is often difficult, and even among experts criticism is often on an im​pressionistic-emotional level (e.g., “I like your data”; “Your tone is polemical”) rather than on a rational-analytic one. Ac-accordingly, our main purpose in this reply has been to promote the latter sort of communi​cation by attempting to clarify some of the is​sues raised by Mulholland’s comments. The difficulty of rational communication in the area of biofeedback makes it all the more im​portant, in our view, to be prepared to define and redefine the key terms and to grapple with complex conceptual issues, rather than to adopt an easily readable but facile ap​proach to the problems.
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