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The general theme to be put forward in this chapter is that although orienting response (OR) theory (Sokolov, 1960, 1963) has clearly been fruitful as a source of hypotheses for the last two decades (as evidenced by the many experimental papers that have reported confirmations of hypotheses deduced from the theory), it has become apparent that we have not been treating the theory as critically as we could or indeed should. This statement is meant neither as a denial of the general value of Sokolovian theory nor as a rejection of the data generated by it. However, it is our contention that the theory must be evaluated with a concern for the “facts of the matter” and not treated as a model or analogy. In other words, the “instrumentalist” (Nagel, 1960) interpretation of the role of theory is not acceptable to us. We subscribe, rather, to a realist position (Popper, 1959) that emphasizes the importance of examining theories critically—that is, in light of the evidence. This is not to deny the relevance of subjective factors in scientific research with regard to the generation of hypotheses or theories. However, with regard to the testing or evaluation of such theories, we must reject the Protagorean homo mensura doctrine that the criterion of evaluation for a theory is its influence on people (Kuhn, 1970). As stated in the foregoing, this particular philosophical position emphasizes the importance of examining theories as objectively as possible; this is not, however, to exclude all subjective factors. One subjective factor which, in our opinion, has a detrimental effect on science and should be reduced is a sensitivity for detecting only evidence favorable to a given scientist’s working hypothesis. We suggest that the scientific community has the responsibility to minimize this factor by continuously and critically examining all theories. The second subjective factor, the perspective of the
scientist, is not necessarily harmful. Moreover, this subjective factor has important and generally beneficial effects on scientific endeavors. The particular research perspective presented in this chapter with regard to OR theory is that of a Pavlovian and a psychophysiologist; hence the selection of the four claims that shall be put forth in this paper to the exclusion of other possible theses.
Given this philosophical perspective, the theme to be developed is that although OR theory has been fruitful as a source of hypotheses, the range of psychophysiological phenomena to which the theory applies is in fact quite narrow. This theme is illustrated by Table 19.1, a version of which was first presented a decade ago (Furedy, 1968) to summarize the results of an early and rather simplistic test of some of the more obvious deductions that can be drawn from OR theory. The facts turn out to be even more complex than the pattern of outcomes represented in Table 19.1, but for illustrative purposes the complex​ities revealed by the table are sufficient. Two important components (electro-dermal and vasomotor) of the OR were examined to see how they would behave as a function of two operations (repetition and change) about which OR theory made clear predictions. Those two operations were performed on two patterns of stimulation (single and alternating) that the hypothetical “neuronal model” of OR theory should have registered. As Table 19.1 shows, the outcomes were startlingly uncorrelated or disorderly, which led to the suggestion that until the behavior of these two vital components of the OR are better understood, “It is premature to subsume too wide a class of autonomic phenomena under the rubric of the orienting reflex” (Furedy, 1968, p. 78). Indeed, as our fourth claim in particular will indicate, even the untidy picture of Table 19.1 is an oversimplifi​cation of the actual empirical state of affairs.

	TABLE 19.1

	OR component and stimulus


	Independent variable manipulation

	pattern for neuronal model

	Repetition
	Change

	Electrodermal

Single pattern

Alternating pattern
Vasomotor

Single pattern

Alternating pattern
	Decrease a Decrease a
No effect

No effect
	Increase

No effect
Increase

No effect


Note. Qualitative cell entries describe dependent-variable effects. 

a No difference in rate of decrease between pattern types.
The two claims to be put forward in this section stem from what is the most salient feature of OR theory for those who consider themselves to be Pavlovian or classical conditioners of autonomic (psychophysiological) responses such as the electrodermal (GSR) response or the peripheral constructive vasomotor response (VMR). That feature of OR theory is the suggestion (e.g., Badia & Defran, 1970) that responses purported to be conditional responses (CRs) are really orienting reactions (ORs). It should be noted that this suggestion has a relatively innocuous interpretation, according to which all that is being asserted by OR theory is that CRs are ORs, or that an important correlative determinant of CR development is orienting activity. It is not that sort of suggestion we are concerned with. The interpretation of the OR suggestion that concerns classical autonomic conditioners might be phrased as follows: When you pair a pain-inducing stimulus like shock with a neutral tone and that pairing produces an increase of GSR, you may think that the GSR reflects conditioned fear, but all it really reflects is increased attention. Or, in the original Pavlovian terms, the change in behavior that is being so carefully measured is not salivation at all but the pricking up of the ears as a result of the introduction of a novel stimulus.
It will readily be recognized that the reason why this OR suggestion causes special problems for the would-be autonomic conditioner is that his target CR, unlike that of Pavlov, is not capable of qualitatively reflecting differences between conditioning and orienting processes. Appetitive CRs in dogs are manifested by salivation, whereas ORs to novel stimuli are indexed by such qualitatively different responses as prickings of the ear. On the other hand, in the shock experiment you cannot tell from looking at a GSR (which is always a phasic decrease in skin resistance) whether it reflects conditioned fear or merely attentional processes. The OR suggestion, then, raises a logically difficult problem for would-be autonomic conditioners. However, if the two claims that follow stand up to scrutiny, we shall be able to conclude that the “facts of the matter” are that the problem has little if any empirical substance to it.
Claim 1: Short-Interval Conditioning and the “Reinstated.” OR
In those Pavlovian paradigms in which the latency of the autonomic CR exceeds the CS-US interval and thus necessitates the use of interpolated CS-alone test trials for the assessment of conditioning, there is a procedural change (CS-alone trials) from repetition (CS-US trials) that as regards OR theory should produce an increase in responding because of the relatively novel change (CS-alone trials). This OR-theory-derived expected effect is most precisely, but also
cumbrously, called a “stimulus-sequence-change-elicited” OR (Furedy & Poulos, 1977). Less precise is the term OR reinstatement (ORR) (e.g., Badia & Defran, 1970); nevertheless this latter usage shall be employed in this chapter. Claim 1 is that: The ORR effect is not only insufficient to explain away short-interval Pavlovian autonomic conditioning, but the effect is actually so weak under the conditions that come closest to simulating those of the conditioning paradigm that the effect is not merely hypothetical but mythical.
Before outlining the arguments and evidence that support this claim, let us briefly note that the notion attacked by the claim is no “straw man” in any sense. First, although there is an innocuous interpretation of the concept that an OR is a CR, as expressed in such phrases as “conditional orienting reactions” (Gale & Stern, 1970),1 there is also the more substantive interpretation of the OR (and ORR) notion(s) according to which to say a CR is merely an ORR is to deny associative status for that particular autonomic response. In the cognitive terminology that is fashionable today we might say that on CS-alone test trials the subject, according to the CR interpretation, thinks,  “Here comes that unpleasant shock again,” whereas according to ORR interpretation he thinks, “Ah, this time he’s left out that unpleasant shock.” It is clear that at least with respect to the valence of the two emotions involved, the two processes are substantially different. Moreover—and this is the second point against any idea that the ORR argument is trivial—the sort of process distinction outlined in the foregoing cannot readily be discriminated by such autonomic indices as the GSR provided one is concerned with short-interval paradigms, in which US pairing (i.e., CR) and US omission (i.e., ORR) cannot be differentiated according to response latency. In other words, what gives power to the ORR notion is that the empirical operations (independent variable manipulations and dependent variable measurements) associated with conditioning are so close to those associated with orienting that the two processes become very difficult to untangle and may even look to be “inextricably confounded” (Badia & Defran, 1970).
The arguments and evidence against the ORR “dilemma” (Badia & Defran, 1970) as it applies to short-interval conditioning are quite complex. They have been detailed in a recent paper (Furedy & Ginsberg, 1977). Accordingly, we shall just sketch in the main features of the argument presented in that paper and
1Or by more fully expressed positions such as that put forward by Ohman (1971), in which a contingency learning account of SCR short-interval conditioning was advanced and it was argued that for a stimulus change (due to CS-alone test trials) to be detected the organism had to have detected the CS-US contingency. This sort of contingency account, which suggests that GSR conditioning is no more than simply CS-US contingency learning, is not one to which we would subscribe (e.g., Furedy, 1973), but in the present context it is true that the account is “innocuous” for the CR status of GSRs elicited by CS-alone test trials, because the contingency or cognitive account does not deny associative status to these GSRs.
shall conclude with a more general commentary on the logical structure of this type of scientific dispute.
Perhaps the most important aspect to recognize is that the ORR notion is put forward by its proponents in two distinct senses and that much of the power of the notion against short-interval conditioning originates from the interchangeable use of these two formulations. These two formulations have been labeled by Furedy and Ginsberg (1977) as the “reductionist thesis” (RT) and “method​ological confound” (MC) positions; they have suggested that this sort of RT-MC distinction may well apply to all situations in which “the argument against the phenomenon of interest (X) is initiated by a reducibility thesis of the form ‘All X are really Y’ “ (Furedy & Ginsberg, 1977, p. 217), where X and Y in our particular case are short-interval autonomic conditioning and the ORR effect, respectively. The fundamental distinction between the RT and MC formulations is that whereas the former’s logical form is that of a universal proposition, the latter is in the form of a “warning” that Y may be involved in (or confounded with) X. This distinction in turn has a number of differential consequences according to whether one is examining the RT or MC version of the position.
Thus in the case of the RT version of the ORR position, it is possible to evaluate the position in a deductive manner. From the general proposition that all short-interval autonomic conditioning phenomena are reducible to ORR phenom​ena it follows that all empirical generalizations known to hold for the former phenomena should also hold for the latter. The empirical generalization that “forward” (i.e., CS —US) paradigms are superior to “backward” (i.e., US—CS) paradigms for short-interval autonomic conditioning phenomena was found not to hold for the ORR by Furedy and Ginsberg (1975), who therefore concluded that the RT version of the ORR position was false. It bears emphasis that to say that the conclusion follows deductively from the premises (i.e., the RT version of the ORR position together with the assumption that the experimental results of the test of that position were valid) is not to say that the conclusion itself has been established with certainty. It is possible to save the RT version of the ORR position either by arguing that Furedy and Ginsberg’s (1975) experimental design did not constitute an appropriate test of the position (because, for example, these investigators used no strong USs; but see Furedy & Ginsberg, 1975, p. 214, footnote) or that their results were either intrinsically unsound or outweighed by the contrary results of other experiments. In this sense, however, it will be noted that any universal proposition or hypothesis can be saved from deductive falsification, and it is the case that no such arguments have been offered in the published literature against the RT version of the ORR position. But what is more important is that even if such arguments were offered, the dispute could proceed along deductive lines, in contrast to the evaluation of the MC version of the ORR position.
The evaluation of that “warning” version has to be “estimative” rather than deductive, because it is impossible to deduce testable propositional consequences from statements of the form “X may be confounded with Y.” In this more convoluted type of evaluation it is necessary to estimate the degree to which confounding from Y may actually play a role in the X phenomenon. The logical importance of the Y confound is generally clear, if only because it is possible to generate an infinite number of logically possible confounds. What is at issue in evaluating methodological warnings is the empirical importance of the confound in question, and it is clear that this type of evaluation will be far more convoluted and uncertain than evaluation based on the hypothetico-deductive method of deriving and testing consequences from a reductionist-thesis formulation. On the other hand logic is by no means absent from the more convoluted evaluation of the MC formulation of the ORR position. Specifically, it needs to be recalled that the ORR effect whose empirical importance is being estimated is not the general class of effects exhibited by change following repetition but only that far more restricted class of effects that occur under conditions that are strictly analogous to those under which the X phenomenon is observed. The X phenomenon in this case is that of short-interval autonomic conditioning, and the argument put forward is that no ORR effect has been demonstrated under conditions that really parallel those of short-interval conditioning studies (Furedy & Ginsberg, 1977). Accordingly, as stated in Claim 1 of this paper, the relevant (to short-interval conditioning paradigms) ORR effect of which we are warned is “not merely hypothetical but mythical.”
What then has given power to the myth? Accounting for myths, in contrast to identifying them, is a very risky and speculative business. Our first speculation is that such myths gain power to the extent that their proponents can successfully oscillate between the RT and MC versions of their position. Such oscillation is directly related to whether or not the position is being used to persuade people who already half-believe it (when the more vulnerable but also far clearer RT form is used); it helps if the paper putting forward the myth contains both forms without drawing a distinction between them, and this, as we have argued elsewhere (Furedy & Ginsberg, 1977), is the case in Badia and Defran’s (1970) statement of the ORR “dilemma.”
Our second speculation is that the data used to support such myths do not have to be logically relevant or even replicable as long as they look striking to the uncritical viewer. We have suggested previously (Furedy & Ginsberg, 1977, p. 216) that this second speculation is also strikingly illustrated in the case of the short-interval conditioning ORR myth by such data as those presented in the lower panel of Fig. 5, Badia and Defran (1970, p. 179). Moreover there are various subjective factors that tend to protect such apparently supportive data from criticism, of which one factor is the reluctance of editors of high-status journals to publish merely negative criticisms of previously accepted papers. In this connection it is worth noting that both the general interest value and
readability of the criticism are almost always less than those of the original paper that has promoted the myth.
Claim 2: Long-Interval Conditioning and the CS-Onset-Elicited OR
In those Pavlovian paradigms in which the CS-US interval is long enough to allow the differential observations of at least two responses to occur before the onset of the US (for the GSR this interval is 5-7 sec, whereas for the VMR it is somewhat longer; for the much faster latency eyelid response system, it need be only 0.5 sec), it is possible to distinguish according to onset latencies between the response elicited by CS onset (CSR) and that which occurs later in the interval but is still not elicited by the US or (unexpected) by the absence of the US (following Lockhart, 1966, call this the “pre-USR”).
Because the CS in the most traditionally studied human autonomic prepara​tion is not “neutral” but elicits the shorter-latency CSR—yet not (at least so clearly) the longer latency pre-USR— it is obvious that the issue of whether this CSR is a “true” CR or “merely” an OR again arises. This question is answered in the negative most clearly by those who want to use “criteria for defining the true conditioned GSR in terms of the response latency, following methods used by previous investigators working with eyeblink and startle conditioning” (Stewart, Stern, Winokur, and Fredman, 1961, p. 66). Again, it is necessary to emphasize that the quarrel here is only with the notion of using latency as a criterion of associative CR status. The idea that the pre-USR is a genuine phenomenon or that the conditional form of the CSR involves OR processes (cf., e.g., Gale & Stern, 1970) is neither supported nor denied by us. In the GSR, in which this issue has been most thoroughly examined, the first author’s lack of enthusiasm for the latter two ideas is based on the following objections: The pre-USRs to CS+ in conditioning experiments are typically very small (being barely above spontaneous response levels); at least in differential GSR conditioning, it is harder to obtain reliable evidence for conditioning (i.e., CS+: CS— differentia​tion) in the pre-USR than in the CSR; pre-conditioning CSR (i.e., OR) magnitude predicts subsequent CSR conditioning only inconsistently (Furedy & Schiffmann,  1974) or not at all (Morgenson & Martin, 1968, p. 89), once methodological confoundings (e.g., Zeiner & Schell,   1971; cf.  Furedy & Schiffmann, 1974) are eliminated.2
Claim 2, however, is not directed against those two ideas, because neither implies the eyelid-conditioning-based acceptance of the latency criterion for determining associative status in autonomic responses like the GSR. Rather, it states that: Whereas in short-latency response systems like the human eyelid
2One consistent and apparently unconfounded instance of support for this OR—CR relationship, however, is Ohman and Bohlin (1973).
response there is extensive evidence that only the pre-USR and not the shorter-latency CSR is associative, in the longer-latency autonomic response systems like the human GSR the facts are that this application of the latency criterion to determine associative status is completely unwarranted, considering evidence that has been available for some time.
In contrast to Claim 1, the evaluation of Claim 2 is quite straightforward. The position opposed by the latter—namely, the applicability of the latency cri​terion—as formulated by the quote from Stewart et al. (1961) is a clearly testable proposition, and workers familiar with the facts about human GSR conditioning were not slow to remind others that there were no sound observational grounds to support the use of the latency criterion (associative status) in that response system (Grings, Lockhart, & Dameron, 1962; Kimmel, 1964; Lockhart, 1966; Lockhart & Grings, 1963).
The “facts of the matter” with respect to Claim 2 are by no means as complicated to determine as those relevant to Claim 1, and there is certainly no need to develop such relatively subtle distinctions as that between a “reduc​tionist-thesis” and a “methodological-confound” formulation of a given posi​tion. Nevertheless the position of the scientific community on the associative status of autonomic CSRs is not as clear as the facts warrant. This lack of clarity of perceived status was recently documented by “extensive quotations” (Furedy, Poulos, & Schiffmann, 1975b, p. 522) in a denial of the view that “the associative status of the CSR has not been in serious doubt for at least a decade” (Prokasy, 1975a, p. 415). On the other hand, as indicated by Prokasy’s (1975b) reply, aside from the early paper by Stewart et al. (1961), we were not able clearly to ascribe this denial of associative status to any later paper that was based on an examination of the autonomic data themselves. However, it is suggested that this by no means supports a “straw man” or “dead horse” interpretation of the nonassociative CSR position but indicates only that the position is still believed in (and put forward when convenient) although no longer asserted in a systematic way, presumably because of the clarity and abundance of the facts against it.
Two sources appear responsible for the persistence of the latency criterion for the nonassociative CSR position. The first is the earlier eyelid-conditioning preparation that yielded extensive and relatively well-ordered sets of data that, as regards facts, rather clearly supported the associative-nonassociative distinction between the CSR (“alpha” response) and the pre-USR (true “CR”) in that system (e.g., Grant & Adams, 1944). These facts revealed a differential pattern not only with respect to the effect of US pairing (i.e., differentiation between CS+ and CS —, shown only in the eyelid pre-USR) but also with respect to the secondary but still impressive difference between habituation over reinforced trials (CSR) and a negatively accelerated increase (the “learning curve”) over the same trials (pre-USR). In the autonomic SCR system, however, neither of
these differential patterns emerged, so that the “striking parallel” (Prokasy & Ebel, 1967, p. 255) between the two systems had little basis in fact.
The second source of the belief that latency criteria can identify autonomic CRs is the “evolutionary,”   “adaptive,”   “preparatory-adaptive-response” (Furedy, 1970) or “instrumental” interpretation of the Pavlovian CR, which holds that an important (to varying degrees; cf., Kimmel, 1966; Perkins, 1968; Prokasy, 1965) component and mechanism of conditioning is the possible role that the CR may play in preparing the organism for the US. According to this interpretation, whenever the CS-US interval is long enough to distinguish CSRs from pre-USRs, it is obvious that the mantle of “true CRhood” is more likely to fall on the latter response, because it is the one that is the obvious candidate for instrumentality, whereas the CSR is much more plausibly seen as a “mere” OR that may serve to facilitate the true preparatory adaptive (pre-US) response but that is not itself a genuine CR. Thus for the autonomic GSR the evolutionary view states quite specifically that the anticipatory pre-USR has the “adaptive function of allowing the organism to prevent signaled injury to the skin” (Dengerink & Taylor, 1971, p. 358), whereas a similar protective status is ascribed by such theorists as Obrist (e.g., Obrist, Webb, & Sutterer, 1969) to the anticipatory heart-rate (deceleratory) pre-USR. The facts of the matter seem quite clearly to be against this evolutionary adaptive tale, to the extent that when what are quite clearly ad hoc hypotheses are put forward to “protect” this notion, such as the attentional hypothesis of Obrist et al. (1969, pp. 720-721) and Raskin’s theory (personal communication, see Furedy, Katie, Klajner, & Poulos, 1973, pp. 400-401), even these difficult-to-test hypotheses are not supported by the data (Furedy et al., 1973).
It is speculated then that the foregoing factors are responsible for the persistence of the notion that human autonomic CSRs are “merely” ORs and are not associative. Given that there is little or no empirical support for this position with regard to the GSR, it still makes some sense to state Claim 2. The main point in this section is that the facts are such that Claim 2 can be accepted with considerable confidence no matter what evolutionary, adaptive, or other “fruit​ful” principles it may transgress.
PSYCHOPHYSIOLOGICAL PERSPECTIVE CLAIMS
Let us now consider the applicability of Sokolovian OR theory from a more psychophysiological perspective. From this vantage point we are concerned only with the observed patterns of results that have emerged from autonomic data based on such functions as the GSR and avoid more theoretical (Pavlovian) concerns as whether those patterns represent associative or nonassociative
Processes. Nevertheless, in line with what was stated at the outset, the focus will be on what is considered to be actual patterns of responses and how these relate to those hypothesized on the basis of OR theory. Thus for the two main relevant independent variables to be examined-change and repetition-our stance is to search for confirmations or “demonstrations” of OR theory. Rather, we note cases in which, if one investigates OR theory (i.e., looks at the facts), it turns out to be inconsistent with the psychophysiological functions in respects that are highly critical.
The two psychophysiological variables on which we focus are the GSR and the VMR, these being probably the most important identified components of the OR. Similarly, the two independent variables, change and repetition, provide what may be called the basic defining characteristics of the Sokolovian neuronal-model-based OR concept in the sense that unless the concept is to undergo radical revision,3 these variables need to produce increases and decreases in the psychophysiological dependent (OR index) variables under observation. Let us first see whether or not change from repetition is, as predicted by Sokolovian OR theory, both necessary and sufficient for producing an increase in such psychophysiological components of the OR as the electro-dermal GSR.
The Increase-to-Change-from-Repetition Effect with Simple Discrete (Tones, Lights) Stimuli Claim 3:
The hypothesized Sokolovian mechanism for this effect is quite straightforward. Any change from a previously repeated pattern of stimuli constitutes a disconfirmation or “mismatch” (cf. O’Gorman, 1973) with the neuronal model that has been established by that repetition, and hence the OR is reinstated, producing increases in such psychophysiological components as the GSR. This increase-to-change-from-repetition (ICR) effect has generally been studied with discrete, short, and relatively simple stimuli like tones and lights, and our discussion is restricted to the consideration of the evidence for the ICR effect with such stimuli. With reference to such simple stimuli, Claim 3 is that: There is serious doubt whether the ICR effect that is demanded by OR theory has been unequivocally demonstrated even in what is currently the simplest and most sensitive psychophysiological measure—the electrodermal GSR.
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3Bernstein’s (chapter 29, this volume) current contribution is regarded as implicitly assuming such a radical revision, because the experiment he reports manipulates neither repetition nor change but only significance (through amount of information about an impending event). In our view Bernstein’s results, although interesting, tell us nothing about the human OR. It should be clear, of course, that this serves only to illustrate that there are fundamental definitional disagreements about basic concepts.
To anyone who is familiar with the large number of studies that have been done with such simple stimuli in what would seem to be simple experiments, which have been reported either to partially or totally confirm the Sokolovian neuronal model concept, Claim 3 must seem particularly outrageous. Neverthe​less it is suggested that there is quite a lot of evidence to indicate that the neuronal-model-disconfirmation type of change or novelty is neither necessary nor sufficient for producing increases in the human GSR. That this neuronal-model formulation is not necessary to account for increases in the human GSR has been demonstrated by Furedy and Scull (1971) and labeled a “weak novelty” effect. We obtained a highly reliable (p< 0.001) GSR increase in a moderate-sized (24) sample of human subjects, where the effect in question could not have involved a neuronal-model disconfirmation of any “matching principle” in O’Gorman (1973) terms, because the two stimuli (shock and cool air puff) were presented in a random—and hence unpredictable—sequence. Yet the GSRs to trials on which the stimulus was different (changed) from that of the immediately preceding trial were larger than those on which the stimulus was the same (unchanged). Moreover, as we argued in more detail (Furedy & Scull, 1971, p. 293), despite the relatively great potency of the shock and puff stimuli, this GSR increase was apparently due to sheer stimulus change and not to any “effectors fatigue” (Thompson & Spencer, 1966, p. .17).
Shocks and puffs may be considered too potent stimuli to be relevant to OR processes, so the other instance that supports this lack-of-necessity assertion is a case of “weak novelty,” with more typical OR-associated stimuli of weak lights and tones, used by Furedy (1968). The results relate only to the first two trials of the study, in which they were either the same (e.g., tone, tone) or different (e.g., tone, light) for two groups of 40 subjects who later received a series of the same or alternating series of trials. In addition, subjects who first received the same series of trials (e.g., tone, tone, tone . . .) later received the alternating series (and vice versa). Accordingly, all subjects were told at the outset of the experiment that they would be receiving both tone and light trials. Therefore, considering only the first two trials of the study, the contrast between the same (e.g., light, light) and different (e.g., light, tone) conditions provides the relevant comparison for observing the weak-novelty effect, because the latter condition involves stimulus change that is unpredictable (as is the lack of change in the same condition) but not contrary to prediction (i.e., no disconfirmation of the neuronal model or “mismatch”). In particular, no previous repetition has occurred, so that any GSR increase cannot be described as a genuine ICR effect. A two-way ANOVA performed on the GSR as the dependent variable with trials (1-2) and relation-between-trials (different-same) as factors yielded a significant interaction, F (I, 76) = 9.30, p < 0.01, with an increase and a decrease over trials, respectively, for the different (X = 1.32, 1.78; / = 3.16, p < 0.01) and same (X = 1.60, 1.22; / = 2.61, p< 0.05) trial pairs. Moreover,
this GSR increase was again due to sheer stimulus change rather than any 4’effector fatigue,” because the mean GSR to the alternating pattern of 15 trials did not significantly exceed the mean GSR to the “single-repetition” series of 15 trials (Furedy, 1968). This last result serves to remind us that the stimulus-change effect itself appears to be ephemeral, at least when the comparison is between regularly repeated single (e.g., tone, tone, tone . . .) and alternating (e.g., tone, light, tone, . . .) stimulus series. Nevertheless the differences that emerged from the first two trials do show a GSR increase for which neuronal-model disconfirmation or “mismatch” (through previous repetition) is clearly unnecessary (unless the model requires only a single presentation). Moreover, in contrast with the previous shock-puff study, this “weak novelty” effect is based on OR-associated weak (tone and light) stimuli.
However, from the point of view of the stability of the Sokolovian ICR effect, it is probably even more important to consider whether “mismatching” is sufficient to produce increases in the human GSR. It was shown in Table 19.1 that seemingly quite obvious neuronal model disconfirmations, such as an abrupt change from previously repeated alternation, do not produce the Sokolovian ICR effect. Still, some may want to argue that this change-from-alternation manipula​tion is a rather peculiar one (although it seems simple enough for all but the most obtuse of neuronal models to register), and it is unquestionably the case that the most common changes from repetition have been those that involved repeatedly presenting one stimulus (SI) followed by another (S2) as a contrary-to-prediction change.
However, it is argued elsewhere in this volume (Maher & Furedy, chapter 21, this volume), that especially where the SI—S2 change is intramodal,4 the nature-of-stimulus factor (e.g., tone frequency, tone intensity, etc.) has not been
4The situation with intermodal (e.g., repeated tones to light) studies is more confusing for two reasons. First, experiments in our laboratory such as Furedy (1968) and Ginsberg and Furedy (1974) did actually satisfy all three conditions immediately following in the text, although, because of a misguided desire to save journal space, the fact that condition (b) held (i.e., no interaction between the change and nature-of-stimulus factors) was never explicitly stated in those papers. Because of that omission, the assertion in Maher and Furedy (chapter 21, this volume, p. 00) that denies the satisfaction of all three conditions in those studies is technically correct though factually incorrect. It will be recognized, of course, that condition (b) is highly likely to be satisfied, not only because that sort of interaction is unlikely but because statistically the error term used to evaluate the interaction effect is based on between-subject variance. A second and more troubling source of confusion is that we are not sure how relevant any intermodal change effect is to the Sokolovian “matching” principle. We are less worried than O’Gorman (1973) about any confounding through effector fatigue (partly because of evidence against this effect with such weak stimuli, as discussed in the foregoing in the text). More worrisome is that the matching across modalities cannot be dimensionalized, so that one cannot talk of degrees of mismatches. That is, whereas one can say that an SI -S2 difference is greater when (with repeated SI being a 1000-cps tone) S2 is 3000 cps rather than 2000 cps (to use auditory frequency as the relevant dimension), an analogous statement cannot be made for two visual candidates such as a 400-mv and a 520-mv light (with repeated SI still being the 1000-cps tone).
adequately dealt with by previous studies in the sense that they have not met the following conditions: (a) This factor was counterbalanced; (b) it was shown not to interact with the change factor; and (c) the change factor (i.e., mismatch) was sufficient by itself to produce a GSR increase.5
Granted, the study we are presenting here (Maher & Furedy, chapter 21, this volume) did produce such an intramodal GSR (and pupillary-response) increase that seems uniquely attributable to change from previous repetition (i.e., a Sokolovian ICR effect), but this single positive case after more than a decade of research is hardly enough to instil great confidence in the sufficiency of neuronal-model disconfirmations in generally producing the ICR. Also, even our relatively successful study has such difficulties as: (a) a lack of responding in the GSR to one of the two tones (of differing frequencies) used as SI and S2 (Maher & Furedy, chapter 21, this volume) and (b) a failure to find such other Sokolovian secondary “mismatch” effects as disinhibition (Maher & Furedy, chapter 21, this volume). So, although more “meaningful” stimuli, like words and pictures, may reveal a much more highly sensitive neuronal model to change (cf, Siddle, chapter 28, this volume), with simple stimuli, 44the facts of the matter” are not particularly encouraging for the basic Sokolovian ICR idea, even when a favored measure—the GSR—is used.
Claim 4: Repetition and the VMR, or the Misbehavior of Experiments
The theoretical issue to be evaluated here is quite straightforward. In brief, an important component of the OR like the peripheral VMR should habituate—that is, should decrease over repeated trials as a function of that sheer repetition rather than of other influences such as effector fatigue (adaptation) or some change in motivational state in the organism. One would think that the empirical evaluation of this basic characteristic of the OR—habituation—would be both simple and
5Studies that not only fail to carry out requirement (a) but that also confounded the nature-of-stimulus factor in a direction likely to favor the expected GSR increase (e.g., if repeat SI and present S2, have S2 be more intense than SI) are ones that exemplify what could be called “demonstrational” (Furedy, 1975, p. 81) research of the worst kind and have retarded our investigation of Sokolovian theory. As to the patently more methodologically convincing studies that confounded the nature-of-stimulus factor in a direction apparently opposite to the change factor, Maher and Furedy (chapter 21, this volume) differ from Siddle and Spinks’s (chapter 28, this volume) position that these studies constitute clear support for an ICR effect. Our reasons are detailed in Maher and Furedy (chapter 21, this volume; cf. especially footnote 1), but in brief the problem seems to be that not enough is known about the effects of intensity and frequency changes on the various psycho-physiological measures under specific situations to permit one to predict with any certainty the direction of influence of these two auditory manipulations. Accordingly, as indicated by conditions (a) and (b) in the text, a counterbalanced design—that is, (a)—in which the possible interaction is tested and found to be absent—that is, (b)—is necessary for unequivocal conclusions about a genuine IRC effect.
affirmative, but, as indicated by the formulation of Claim 4, this is far from the case. Claim 4 is that: Given the standard experimental methodology, psycho-physiologists are unable to predict consistently whether or not the VMR will habituate.
Several studies have been conducted in our laboratory that are relevant for the examination of peripheral VMR habituation in comparison with GSR habituation effects. The data presented in Fig. 19.1 summarize the results.
The top left panel (pi) of Fig. 19.1 shows that in two 80-subject replications, the VMR failed to evidence habituation as compared to the GSR, which did habituate (Furedy, 1968, 1969). The repeated neutral stimuli were 0.3-sec tones and/or lights, presented on a variable-interval schedule of 45 sec (ISI = VI45). The trials effects in the VMR failed to approach significance, F < 1.6 (for both replications). Moreover, this evidence for nonhabituation in the VMR, though based on so-called “negative results” (but for arguments for treating such results seriously, cf. Greenwald, 1975, and Furedy, in press), is strengthened by at least three considerations. First, the sample sizes in the two replications were large enough to allow the emergence even of a relatively weak habituation effect. Second, as pi shows, the same-sized samples and degrees of experimental control did produce highly reliable habituation in the GSR in both replications, F (4, 304) > 17.7. Third, as reported previously (Furedy, 1968, 1969) though not depicted here, the VMR itself was sensitive to experimental manipulations other than repetition: In particular, the VMR increased reliably to a change from a repeated series of identical stimuli (e.g., light following a series of tones) in both replications, F (l, 76) = 7.9, p< 0.01.
Examination of other published literature suggested that the “facts of the matter” were in agreement with our finding of no habituation of the VMR. First, studies that had reported the phenomenon were, as detailed previously (Furedy, 1968, p. 77), based on evidence that was either statistically inadequate (Unger, 1964) or properly characterized not as habituation but as sensory adaption (Zimny & Miller, 1966). Also, in private communication reactions to the data shown in Fig. 19.1, pi, Lubin (1968) and Johnson (1968) confirmed that they and their associates had also found little or no habituation in the VMR component of the OR, in contrast to other OR components that they were measuring.
On the other hand, as shown in the top right panel (p2), a decline in VMR magnitude over trials was obtainable. These data are taken from Experiment II of Furedy and Chan (1971), in which 1-sec shocks, presented at a mean inter-stimulus interval (ISI) of 20 sec, were fixed (Fl 20) for one group of 30 subjects and varied (VI 20) for the remaining 30 subjects. As shown in p2, the VMR did decrease reliably (and, as suggested by the absence of a group x trial interaction, at the same rate for the VI and FI subjects) over trials, although this decrease was not as statistically marked as that in the GSR (for details cf. Furedy & Chan, 1971, p. 90-91). However the relatively short ISIs and long shock duration used
FIG. 19.1. Data on VMR and GSR components of OR to various repeated stimuli. In pi, p2, and p3, a common ordinate for the two components was established by expressing each S’s score on every 3-, 2-, or 10-trial block as a percentage of the mean score for all 5s for that component over the first 3-, 2-, or 10-trial block; significant and near-significant trials effects are indicated, where appropriate, by P values.
to obtain these data at least raises suspicion that the decreases obtained over trials are most appropriately labeled “sensory adaptation” rather than “habituation.” This suspicion is confirmed by the data shown in p3, which are taken from three experiments reported by Furedy and Doob (1971a). The duration of the shocks was only 0.3 sec, and mean ISls were 75 sec (VI 75). Under these conditions, as is clear from p3, only the GSR decreased over trials; the VMR did not habituate
sensitive enough to pick up habituation in contrast to the more sensitive BV measure. However, an earlier study by Furedy and Gagnon (1969) that compared the relative sensitivities of the two concurrently recorded measures found them to be the same (though both measures were less sensitive than the GSR). A more complex but still orderly account arises if one considers that the (decelerative) HRR component of the OR also shows reliable habituation (e.g., Berg, 1970) and that there is evidence that BV but not PV is an artefact of HR changes (cf. Raskin, Kotses, & Bever, 1969). Hence, given HRR habituation, BV “habitua​tion” may simply be an effect of the HRR.
In order to investigate this possibility we decided to replicate precisely the Furedy (1968) PV-based experiment (see pi, Fig. 19.1, Replic. I) but to measure jointly BV and PV while also recording HR. In line with the previous evidence and the foregoing account we expected B V (as an artifact of HR) to habituate but PV to show no habituation effects (as in the previous two 80-subject replications shown in pi, Fig.  19.1). This time, however, it was the evidence for BV habituation that was equivocal, whereas in two separate (but only 24-subject) replications the PV-measured VMR showed clear habituation that was compara​ble to that in the GSR (Ginsberg & Furedy, 1974; Furedy & Ginsberg, 1975).   It bears emphasis both that the two 24-subject replications that yielded clear and significant repetition effects on the PV-measured (though not the BV-measured) VMR were precise operational duplications of the previous two 80-subject experiments that yielded no VMR habituation (pi, Fig. 19.1) and that the experimental procedures involved were operationally quite simple. It should also be noted that this discrepancy in findings concerning the effect of repetition on the VMR has occurred in the same laboratory and that the pattern of outcomes (i.e., that it was the PV and not the BV that showed clear habituation in our latter experiments) fails to resolve the conflict between our previous reported failures to find habituation with the PV-based measure (pi, Fig.  19.1) and reports of habituation by other laboratories (Berg, 1970; Koepke & Pribram, 1967) with the BV-based measure. It is this state of experimentally anarchic affairs that is the basis  for the rather extremely worded Claim 4. Elsewhere our laboratory concluded a report on this issue by stating that the issue of whether the VMR habituates “is an empirical puzzle and a challenge which we hope will be taken up by many psychophysiologists” (Ginsberg & Furedy, 1974). A successful resolution of this problem is still, in our view, lacking. What is clear, however, is that to ignore the problem will not solve it.
CONCLUSION
Taken together, the four claims that have been put forward in this chapter do not reflect favorably on OR theory. Rather, as Barry (1977) has recently argued, our claims indicate that the empirical limits of the theory are becoming more
apparent; the range of psychophysiological phenomena to which the theory applies is fairly narrow. The critical tone of {he chapter, however, should not be taken simply as a derogation of OR theory. As noted at the outset, it is quite clear that the Sokolovian OR formulation has been one of the most fruitful psycho​logical theories of the last decade. Nevertheless, from our Pavlovian psycho-physiological (and Popperian) perspective, it does appear that the facts of the matter are such that a closer empirical reexamination of the basic assumptions of OR theory needs to be carried out.
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