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ABSTRACT
Classical conditioning experiments which employ CS-US intervals shorter than the latency of the CR, and which therefore require interspersed CS-alone test trials to assess conditioning, are open to the stimulus-sequence-change-elicited (SSCE) OR argument. The form of the SSCE argument which denies associative status to SCRs elicited by the CS-alone test trials is here termed an “empirical red herring” because: a) the argument cannot be dismissed on purely logical grounds, but requires the assessment of evidence for its examination; b) the argument enjoys empirical plausibility in the minds of the scientific community, as evidenced by published statements in both experimental articles and textbook chapters on autonomic conditioning; c) critical examination of the evidence which apparently supports the argument reveals that while the argument has pro​vided a fascinating byway in the progress of our understanding of SCR conditioning, it is now time to bid farewell to the argument since it lacks any genuine empirical base. In the course of examin​ing this particular argument, both the advantages and disadvantages of such arguments for scientific progress are discussed. Finally, it is emphasized that if one wants to study multiple-response phenomena in SCR conditioning, then a longer CS-US interval is clearly desirable. Our message only is that if the aim is to study SCR conditioning—defined as an increase in responding to a CS relative to some appropriate control condition(s) which is attributable to the contiguity of the CS with the UR to the US—in its most robust form, then the short-interval CS-US arrange​ment should not be avoided on the basis of the SSCE argument which, on examination, turns out to be an empirical red herring.
DESCRIPTORS: Classical conditioning, Short interstimulus intervals, CS-alone test trials, Orienting reaction reinstatement, Stimulus sequence change, Electrodermal response, GSR, Scientific disagreements, Definition of classical conditioning.

During scientific disagreements as in the case of other disputes, some of the arguments that are raised turn out to be irrelevant to the issue at hand, turn out, that is, to be “red herrings.” Herrings of the logical sort are generally readily disposed of and
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are of little interest, since their irrelevance to the debate can be proved or demonstrated on logical grounds. Of greater interest are those arguments which we have labeled “empirical red herrings” (ERHs), involving propositions which are both logically relevant to the issue under discussion, and which, at least before close examination, have em​pirical plausibility for the scientific community.
For our purposes, a position will be characterizable as an *’empirical red herring” (ERH) if it meets the above conditions and if the weight of the available current evidence, when carefully ex​amined, indicates the proposition to be false (which, by the way, is quite different from asserting that the proposition has been disproved—an impossibility in any empirical field of inquiry).
It can be argued that ERHs have both beneficial
and detrimental effects upon the understanding of any given phenomenon. They are fruitful even if ultimately shown to be empirically false, in so far as they force investigators to look at the phenomena from new perspectives. This often results in find​ings which are both novel and interesting. On the other hand, among the disadvantages of ERHs are that they: 1) may draw attention away from the cen​tral issues; 2) can shut off important forms of a phenomenon from inquiry; 3) may introduce new arguments which, being overly resistant to contrary evidence, turn out not to be subject to any ade​quate empirical resolution; 4) may become espe​cially misleading to those who have only a second​ary-source acquaintance with the phenomenon in question.
Defining Classical Excitatory Autonomic Conditioning
The positive and negative aspects of ERHs will be illustrated in this paper by examining an ERH which involves as its central thesis, an assertion which denies associative CR status to the skin con​ductance (SC) first-interval response (FIR). To be​gin with, however, we would like to state explicitly the definition of classical excitatory autonomic con​ditioning that we have in mind. The definition is neither original nor particularly controversial, but a brief consideration of its implications will show that it is broader than some conditioning definitions, definitions from which much of the strength of the particular ERH derives. This definition, applied to the SCR, is that conditioning is an increase in re​sponding to a stimulus (CS) relative to some appro​priate control condition(s) which is attributable to the contiguity of the CS with the response (UR) to another stimulus (US). It will be noted that this definition excludes a number of requirements which characterize some forms of conditioning, but which, in our view, do not constitute necessary conditions for inferring the conditioning effect. Specifically, the definition does not demand that the CS be “neutral,” as some CSs happen to be with re​sponses like the salivary CR. Nor is there any re​quirement that there be an absolute increase of CS-elicited responding over paired CS-US training trials, as is the case with responses like the eyelid CR.1 Finally, there is no specification of “rate” of
1The frequently observed decremental performance function in SCR conditioning continues to pose a problem for any serious definition of SCR conditioning since a positive relationship between associative strength and trials is implicit. However, a recent finding by Rescorla (1973) in the CER paradigm holds promise for explaining this state of affairs in SCR conditioning. Specifically, Rescorla had a series of conditioning trials with a loud-noise US. This was followed by habituation of the loud-noise US by itself which resulted in a decreased CR to the CS.

conditioning in the sense of requiring that the time taken for the phenomenon to develop be not too many or (as often appears to some who view SCR conditioning with a jaundiced eye) too few trials.
The definition has the advantage of being theoretically neutral in the sense that it demands only what we have elsewhere called “conventional be​havioral criteria for associative conditioning [Furedy, Poulos, & Schiffmann, 1975a, p. 98]”2 In con​trast, if it is assumed, for example, that a genuine CR increases in absolute strength over reinforced trials (e.g., Suboski, Brace, Jarrold, Teller, & Dieter, 1973), then one adopts a definition of con​ditioning which is so restrictive that it disqualifies most actual SCR studies from qualifying as in​ stances of conditioning. Similarly, if one interprets3 the assertion that “there is a striking parallel be​tween some of our first-response results and the alpha response in eyelid conditioning [Prokasy & Ebel, 1967, p. 255]” to support the use of “criteria for defining true conditioned GSR in terms of the response latency, following methods used by pre​vious investigators working with eyeblink…. con​ditioning [Stewart, Stern, Winokur, & Fredman, 1961, p. 66],” and therefore demands of condi​tioned SCR that it not be an FIR4 then from this OR theoretical stance it is clear that SC FIRs must be disqualified from CR consideration because of their early latency characteristics. Accordingly, one group of investigators with whom dispute would seem inevitable are those who either implicitly or explicitly adopt conditioning definitions which go beyond “conventional behavioral criteria” in de​manding something extra from their CRs.
It also bears emphasis, however, that the possi​bility of disputes is not eliminated even among
Rescorla has theorized that decreasing the “representational” intensity of the US (by habituation) produces a reduction in CR strength. A study in this laboratory suggests that the same phenomenon occurs in FIR conditioning. The implications are of course that decremental performance functions in SCR condi​tioning result from the “nonassociative** effects of US habitua​tion. In any case, US habituation seems to provide a plausible and clearly testable hypothesis which could explain nonmonotonic performance functions in SCR conditioning.
2It should be noted that reliable “conditioning” in these terms was not obtained in long ISI arrangements in the “second-interval response” (SIR) by: Dawson (1970); Dawson and Reardon (1973); Furedy (1973); Schiffmann and Furedy (1972); Prokasy, Williams, and Clark (1975).
3In personal communications Prokasy has indicated that he himself does not subscribe to this interpretation.
4Stern*s position has changed on this issue, as indicated by the title of his paper with Gale (Gale & Stern, 1967) cited below to illustrate a position which does not deny associative status to short-latency SCRs on the basis of latency criteria. However, as is the case with the other participants in this symposium, our primary interest is in positions rather than people.
those who would accept the theoretically neutral definition offered here. Probably the greatest source of potential disagreement arises from the defini​tion’s reference to “appropriate control conditions.” Whereas investigators like Kimmel (1964) have recommended the CS- of the differential-condi​tioning paradigm as both an “appropriate” and sensitive control stimulus, Rescorla’s (1967) “con​tingency” formulation implies that such an “ex​plicitly unpaired” CS- is not a “proper” control, and demands a “truly random” CS- as the only appropriate control condition.
In itself, this problem of specifying just what are the “appropriate control” conditions is one of con​siderable methodological, evidential, and even ap​parently mathematical complexity (e.g., cf., Furedy et al., 1975a; Furedy, Poulos, & Schiffmann, 1975b; Prokasy, 1975a, 1975b). However, the be​havioral definition of conditioning offered here leaves open the issue of just what constitutes a “proper” (Rescorla, 1967) control, and allows us to consider the negative and positive aspects of ERHs without having to take sides on the “pro​priety” dispute. This is probably just as well, be​cause even if we shelve the “propriety” problem, we shall find that we have more than enough to chew on our methodological and evidential plate.
The Herring Examined
The ERH to be discussed stems from orienting reaction (OR) theory as stated most forcefully and influentially by Sokolov (1960, 1963). There have been very many experimental evaluations of OR theory, as well as reviews of its most critical as​sumptions such as the “matching” assumption (cf., e.g., O’Gorman, 1973). The present examination will be restricted to ORs only as they are put for​ward as problems for conditioning, i.e., where the implicit or explicit claim of the OR position in​volves a denial of associative status for the SCR in question.
To illustrate, denial of associative status would seem implicit in the claim that in short5 inter-
5By “short” is meant an arrangement where the interstimulus interval (ISI) is shorter than the latency of the CS-onset elicited FIR. An argument based on OR confounding has also been raised against FIRs produced by longer ISI arrangements, arrange​ments which permit the pre-US observation of FIRs and even (with sufficiently long ISIs) of later occurring responses. This paper will not deal with this form of the OR argument for a number of reasons: a) it has been dealt with rather extensively recently by us elsewhere (Furedy et al., 1975a, pp. 103-104; Furedy et al., 1975b, p. 522); b) the difficulties presented by the argument are not as complex as those of the ERH to be dis​cussed here; c) one fish at a time is enough for the present net to handle.

stimulus-interval (ISI) SCR conditioning paradigms where CS-alone test trials need to be used to assess conditioning during acquisition, “responses to UCS omission appear to be ORs, not CRs [Badia & Defran, 1970, p. 171]/’ The other end of the continuum is exemplified by a paper entitled’ ‘Con​ditioning of the electrodermal orienting response” (Gale & Stern, 1967), wherein associative status is clearly not denied to the response (FIR) in ques​tion, but only an assertion made about the nature of that CR. The form of the ERH argument, indeed, is such as to always involve a position of the former sort, i.e., denial of associative status. The issue intended to be central by the experimenter (who believes himself to be an SCR conditioner) may vary from such methodological topics as whether SCR conditioners need to run with “truly random” CSs (e.g., Furedy, 1974) to more theoretical issues such as the role of instrumental mechanisms in SCR conditioning (e.g., Furedy, 1970). What is com​mon to all such concerns, however, is the experi​menter’s assumption that the SCR he is looking at is, indeed, a genuine CR, and it is against this assumption that the ERH argument is directed.
The ERH of interest makes use of the most im​portant defining characteristic of the OR (e.g., Sokolov, 1960) as manifested in its electrodermal component: that any change in stimulation produces an increase in responding. The type of increase-to-change factor referred to by the ERH, and which is used to argue against the associative status of SCRs obtained from short-ISI paradigms (where the re​sponse latency exceeds the ISI, forcing the use of CS-alone test trials to assess conditioning during acquisition), is one which can be labeled the “rein​stated,” or more precisely, the stimulus-sequence-change-elicited (SSCE) OR. The idea, briefly (for details see e.g., Badia & Defran, 1970, or Furedy, 1968), is that the change in stimulus sequence from CS-US training trials to (omitted-US) CS-alone training trials elicits an increase in the SCR to CS onset, a response which, of course, falls within the latency definition used to define FIRs.
In this section, we want to consider the SSCE OR factor as it is used in arguments against associative CR status. This examination will involve a brief statement of the logic of various forms of the argu​ments (a logic which will be found to be sound), a somewhat longer review of the evidence (which will show that the argument is an ERH in the sense defined in this paper), and then a discussion of the disadvantages and advantages of the ERH for un​derstanding what has occurred when, after pairing a CS with a US in what is intended to be a short-interval Pavlovian conditioning experiment, we come to measure and interpret the SCR elicited by the CS or CS-alone test trials—the FIR.
The Logic of the Arguments
The logical power of the SSCE OR argument applied to short ISI paradigms derives from the fact that any attempt on the part of the would-be con​ditioner to observe the results of his purportedly associative manipulations necessarily introduces the SSCE OR as a potential confound. In previous papers on this topic (Furedy, 1968; Furedy & Gins​berg, 1975), we have understated the potential range of application of the SSCE OR argument (called, more loosely, the orienting-reaction-recovery account) by confining it only to apply to situations where CR strength was observed during acquisition. This, however, is a mistaken under​statement, since even if only the extinction phase is used to measure CR strength, a change (SSC) is still involved from paired (acquisition-phase) CS-US trials to unpaired (extinction-phase) CS-alone trials in the experimental (“conditioning”) group relative to no such change in the control group. Moreover, the decline in responding over extinction trials which, on an associative interpretation, is taken to be a function of the lack of CS-US pairings, is also logically derivable from the OR interpreta​tion as being due to the reduction of the change (SSC) effect with repeated presentations of the change (CS-alone) trial. In other words, the logical power of the SSCE OR argument as an alternative to the associative, conditioning interpretation of data based on the short ISI paradigm derives from the formal properties of the establishing and measure​ment of short-interval conditioning. The condition​ing operations involve the presentation of a pre​dictable pattern sequence of repeatedly paired CS-US trials interspersed with (for measurement of CR strength during acquisition) and/or followed by (for measurement of CR strength during extinction) a change from that stimulus sequence in the form of CS-alone trials. Accordingly, arguments based on the SSCE OR factor which are raised in the context of FIRs based on short-interval conditioning para​digms can never be dismissed on purely logical grounds as being irrelevant. In terms of logical relevance, therefore, the SSCE OR factor qualifies as an ERH as that term was defined at the outset of this paper.
In addition, the SSCE OR argument also appears to satisfy the second ERH requirement, that of hav​ing some empirical plausibility in the minds of the scientific community. For example, in their ques​tioning of the CR status of FIR SCRs based on cer​tain short-interval conditioning paradigms, Prokasy, Williams, Kumpfer, Lee, and Jensen (1973, p. 152) used the SSCE OR argument and asserted that ORs “themselves are quite sensitive to stimulus se​quences.” Again, in a review introduction to classi​cal conditioning, Schneiderman (1973) discussed

the SSCE OR as a “potential problem” for all short-interval SCR conditioning experiments by re​ferring to Badia and Defran’s (1970) paper as one which “questioned the appropriateness of using either the test trial or the extinction procedure to examine CRs in GSR conditioning [Schneiderman, 1973, p. 12].” Like Prokasy et al., Schneider​man appears to accept the empirical validity of the SSCE OR effect in short-interval-conditioning-like arrangements. Thus he describes the Badia-Defran experiments as showing that when “tone was later presented without the light (a change from the se​quence of repeatedly paired tone-light paired stimu​lation). ... the magnitude of the GSR response in​creased dramatically (our emphasis) [Schneider​man, 1973, p. 12].”
The SSCE OR argument, then, is both logically relevant and appears to rest on empirically solid foundations. It is, therefore, not surprising that the argument has been effective in sidetracking discus​sion from what was originally taken to be the central issue by investigators purporting to report short-interval associative conditioning data. The cited use of the argument by Prokasy et al. (1973) provides a good illustration. The specific target of the argu​ment was a short-interval SCR conditioning experi​ment by Furedy and Schiffmann (1971), the central stated purpose of which was to test for SCR con​ditioning the methodological claim of Rescorla (1967) that “explicitly unpaired” CSs were inap​propriate controls for conditioning. Furedy and Schiffmann (1971) chose to examine this method​ological issue with a short-interval paradigm, be​cause that paradigm appears to yield more robust effects (i.e., FIR differentiation) than longer-inter​val paradigms (cf., e.g., Furedy, 1970). However, to the extent that the SSCE OR argument is accepted, the methodological issue of the proper controls for conditioning in the SCR system is displaced by non-associative OR considerations. Again, as Badia and Defran (1970) have shown, to the extent that the SSCE OR argument is applied to data purportedly bearing on the ISI function in conditioning wherein comparisons are made between ISIs which do not and which do exceed the latency of the SCR FIR, the ISI function issue disappears to be again re​placed by considerations having to do with SSCE ORs supposedly elicited by the change from CS-US to CS-alone test trials in the short-interval para​digms. Thus these investigators questioned “whether it is possible to determine an ISI function for GSR conditioning using current testing methods [Badia & Defran, 1970, p. 171].”
Analytic Examination of the Evidence
However, we hope to demonstrate that if the empirical evidence relevant to the empirical validity
of the SSCE OR effect is examined with any care, the conclusion forced by those data is that the SSCE OR effect which is needed to sustain the argument used against the associative status of short-interval based SCR FIRs, is an effect which exists more in the minds of certain experimenters than in the electrodermal behavior of our subjects. In other words, our claim is that the argument turns out, on an analytic examination of the evidence, to be a clear case of an ERH.
The examination needs to be ‘ ‘analytic” in the sense that two forms of the SSCE OR argument need to be distinguished, although it bears emphasis that the two forms can be put forward not only by the same theorist, but even the same theorist in the same paper. The stronger form of the argument is the claim that SCR FIRs which have been put for​ward as instances of short-interval conditioning can be fully accounted for in terms of, or are reducible to, SSCE OR effects. This reducibility-thesis ver​sion of the argument is illustrated by the assertion that’ ‘responses to UCS omission appear to be ORs, not CRs [Badia & Defran, 1970]”; for other quotes which are consistent with the reducibility thesis, see Furedy and Ginsberg (1975, p. 122, Note 1). The weaker form of the argument is the position that characterizes the SSCE OR effect as not fully ac​counting for SCR FIRs obtained from short-interval conditioning paradigms, but only sees the effect as providing a possible source of methodological con​founding. This methodological confound version of the argument is illustrated by the warning that “orienting responses result from classical condi​tioning test procedures of both CS and US omission, and that under certain conditions OR, CR and UR measures are inextricably confounded [Badia & Defran, 1970, p. 171].”
It will be recognized that the stronger, reduc​ibility-thesis form of the argument is readily test​able, since it involves the assertion of a general proposition—all short-interval conditioning based SCR FIRs are fully accountable in terms of SSCE OR effects—from which empirical consequences can be deduced. Specifically, and as detailed else​where (Furedy & Ginsberg, 1975, pp. 122-123), one can deduce from the reducibility-thesis position that if in an “analog” (Badia & Defran, 1970) short-interval conditioning situation in which both the CS and the US are weak tones or lights, the SSCE OR effect is compared between a “forward” (CS-US) and a “backward” (US-CS) conditioning analog arrangement, the effect will be greater in the “forward” than in the “backward” arrangement. This deduction was clearly not confirmed for the SCR FIR, even though, as detailed elsewhere (Furedy & Ginsberg, 1975, pp. 126-127), independ​ent checks showed this test of the reductionist-

thesis position to be adequate; nor have any other tests of this version of the SSCE OR argument confirmed the position. Accordingly, although many theorists will no doubt require more evidence, it seems clear that if a choice needs to be made between accepting and rejecting the reducibility thesis on the basis of its derived consequences, the latter decision is the more appropriate.
This decision, however, in no sense requires ac​ceptance of the ERH status of the SSCE OR argu​ment, since rejection of the reducibility thesis leaves the methodological-confound version of the argument unimpaired (cf., also Furedy & Ginsberg, 1975, p. 127). This weaker form of the argument states no general proposition (which at least in prin​ciple, is directly testable by hypothetico-deductive methods), but merely issues a “warning” that SC FIR data which is interpreted by the conditioning definition used in this paper as a CR may be con​founded by an SSCE OR effect. The logical force of this warning, as indicated above, is considerable, since the change from training (CS-US) to test (CS alone) trials through which short-interval SC FIR conditioning is assessed clearly involves an SSCE. However, if the relevant experimental literature is critically assessed, it becomes clear that the empiri​cal import of the methodological-confound warning is negligible.
The warning’s empirical basis appears secure enough as long as one is prepared to accept any sort of SSCE as being relevant to the short-interval conditioning pattern change which occurs when one (the US) of a pair of (CS-US) stimuli is omitted after the subject has been presented with the paired stimuli a repeated number of times. Specifically, the pattern change involved in the typical short-interval conditioning study in which CS-alone trials are used to study CR strength during acquisition is one where: a) the ratio of repeated paired to change single stimulation is seldom larger than 4:1 (an 80% reinforcement schedule); b) the instructions con​cerning the stimuli are “neutral” in the sense that the subject is not told to pay special attention to them, but is merely informed that they will typically be paired; c) the interval between paired stimulus onsets ranges between about a half and 2 sec (i.e., short-interval conditioning).
There is one class of SSCE evidence where the stimulus-elicited SCR (i.e., FIR) clearly increases “dramatically” (Schneiderman, 1973, p. 12) as a function of change from repetition. When the re​peated pattern is the same weak stimulus (tone or light) repeated fifteen times, and the change is to another stimulus (light or tone) in a different modality, the increase due to this change from this simple and repeated pattern is indeed dramatic both in the SCR and the peripheral vasomotor response
(Furedy, 1968, 1969; Furedy & Ginsberg, 1975; Ginsberg & Furedy, 1974). However, as O’Gorman (1973) has noted in a recent review, even this quite gross change from what is a higher ratio of repeated: change trials than is the case in short-interval con​ditioning, seems to produce an increase in SCR only if the change involved is cross modal. Moreover, as repotted earlier (Furedy, 1968), the SCR “novelty” effect appears to disappear entirely as soon as the change is from a slightly more complex pattern, that of simple (but still oft repeated) alternation (tone, light, tone, light….), the change in stimulation produced by a break in the alternation pattern (e.g., light, light) failed to produce any increase in SCR in 40 subjects (Furedy, 1968). So it does not appear to be the case that ORs’ ‘themselves are quite sensi​tive to stimulus sequences [Prokasy et al., 1973, p. 152],” if the SSCE OR is not sufficiently sensitive to pick up such a relatively crude pattern change as a break in simple alternation repeated (a dozen times) pattern of stimuli.
Nevertheless, experimenters’ intuitions about subjects’ SCRs are often misleading, and it is at least possible that the SC OR is more sensitive to stimulus change represented by omission of one of a pair of stimuli (i.e., the analog of CS-alone test trial following repeated paired CS-US trials), than it is to a break in simple alternation. However, this possibility remains a purely logical one. The facts are that the SSCE OR to stimulus omission under conditions analogous to test trial presentations in short-interval conditioning has never been empiri​cally demonstrated. The minimal requirements for being able to claim that the conditions are analogous are the ratio, instructions, and interval require​ments as specified. Even when investigators failed to meet all three requirements, they have not been able to produce SSCE ORs which are clearly im​pressive enough to provide a sound empirical basis for the methodological-confound version of the SSCE OR argument. For example, Furedy (1969) failed to meet the ratio requirement (since the change trial occurred after 15 paired repetitions, yielding a rate of 15:1), and still only obtained a reliable SCR FIR increase on the omitted stimulus (change) trial in one of the two groups. Again, Badia and Defran’s (1970) Exp. I failed to meet both the ratio (they also used a 15:1 value) and the instruction requirement, since their subjects were not only “required to judge the number of times a light stimulus differed in brightness from the light on the previous trial,” but they were also told “that on each trial one tone would come on followed by a brief light [Badia & Defran, 1970, p. 174].” Yet, inspection of the relevant figure (their Fig. 3, p. 1976), shows that even under these conditions, the group which was run under the appropriate interval

condition (of .5 sec ISI) yielded an SSCE OR which can hardly be described as “dramatic.” The only evidence which has the appearance of a situation where, after repetition, the “magnitude of the SCR response increased dramatically [Schneiderman, 1973, p. 12]” is that based on the data of Badia and Defran’s (Exp. II). However, a closer examina​tion of the results of this experiment shows that the data have nothing to do with an SSCE OR. Specifi​cally, inspection of the results (Badia & Defran, 1970, p. 179, Fig. 5, lower panel) clearly indicates that the largest increase due to “change” from4 ‘re​peated” pairings occurred on Trial two—after only one paired trial had been delivered. That is, the increase in the FIR SCR seems to have been due not to the repetition of paired trials, but to the atypical and non-neutral instructions presented at the begin​ning of the experiment.
Unfortunately, this instructional confound itself appears to be an unstable phenomenon, since Gliner, Harley, and Badia (1971) failed to obtain reliable SCR increases to stimulus omission with or without their non-neutral instructions. Similarly, recent un​published work at Toronto has failed to reproduce the “dramatic” effect of Badia and Defran’s Exp. II even when their instructions were used. However, it is not necessary to resolve these knotty replicational problems in order to arrive at a fairly clear empirical conclusion concerning the validity of the SSCE OR phenomenon as it relates to the SCR FIRs obtained from the typical short-interval condition​ing paradigm. In short, while the SSCE OR argu​ment raises a logically relevant difficulty, the evi​dence—when critically examined—shows it to re​fer to an effect which is of negligible empirical importance. The argument, in other words, is an ERH.
Advantages and Disadvantages For

Understanding the FIR
There is no question that the SSCE OR ERH has had beneficial effects on our understanding of elec-trodermal behavior. In focusing on what has cer​tainly been a logically important, and potentially an empirically important, problem in short-interval conditioning, the SSCE OR, or the notion of “per​ceptual disparity” (Grings, 1960) has sensitized students of the SCR to important conceptual prob​lems. An additional beneficial fallout has been the information collected on the limits of the electro-dermal novelty effect. This information has yielded a matrix of results which could not have been ob​tained by purely arm-chair or conceptual methods, and which constitute fruitful puzzles for further investigation. For example, O’Gorman’s (1973) challenge to the “matching principle” has reviewed a body of evidence to indicate that there is a case
for arguing that the electrodermal component of the OR is not at all affected by change other than that which involves either stimulus-intensity (i.e., re​peated weak stimuli to changed strong stimulus) or receptor-fatigue (i.e., repeated auditory stimuli to changed visual stimulus) effects. It is probably true that had the Sokolovian OR challenge to the CR status of SC FIRs not been issued by such authors as Badia and Defran (1970), the empirical literature regarding SSCE electrodermal OR effects both in short-interval-like conditioning paradigms and in other repetition-to-change paradigms would not be as rich as it is today. In this sense, then, the present red herring has clearly been fruitful.
However, the other side of the ERH coin also be​comes apparent on examination. As indicated by previous citations from Schneiderman (1973) and Prokasy et al. (1973), the scientific community has strongly believed in the empirical validity of the SSCE OR argument as applied to short-interval conditioning. The acceptance of this ERH in the face of contrary evidence which has been available for quite some time (e.g., Furedy, 1968; Badia & Defran, 1970), has meant that central issues con​cerning SCR conditioning have been bypassed for questions having to do with (largely fictitious) SSCE OR effects. For example, students of SCR conditioning have almost totally shelved, but not solved, the ISI function issue raised by such theorists as Jones (1962). Again, the issue of whether short backward US-CS paradigms produce associative conditioning as long as the ISI is less than the latency of the SC FIR has faded away, presumably because any “positive” results are open to the methodological-confound version of the SSCE OR argu​ment. Yet there is probably no issue which is more critical to our theoretical understanding of SCR conditioning, since the short interval US-CS para​digm is one where S-R contiguity-reinforcement theory (cf., e.g., Jones, 1962) and Russian positions (cf., Gormezano & Tait, 1976), predict excitatory conditioning, most North American “pairings” analyses predict no conditioning, and “contin​gency” positions (cf., e.g., Rescorla, 1967) predict inhibitory conditioning. Finally, Prokasy and his associates have recently reopened the old but still critical Pavlovian issue of whether the biological saliency of the CS relative to the US is critical for conditioning (cf., e.g., Prokasy et al., 1975). Un​fortunately, apparently accepting the methodological-confound version of the SSCE OR argument, these workers rule out the short-interval paradigm (where conditioning is most robust, as indicated above) from consideration because of the “numer​ous difficulties under these circumstances [Prokasy, et al., 1975, p. 278].”
The last example also illustrates how an ERH can

close down important forms of the conditioning phenomenon as a valid field of inquiry. The virtual abandoning of the short interval paradigm not only means that issues such as the existence of short backward conditioning can no longer be investi​gated. It also means that investigators give up what is potentially the most robust form of the paradigm (i.e., as indicated above, short CS-US arrange​ments yield more robust conditioning phenomena than do longer CS-US arrangements) under condi​tions where this power can ill be spared. An exam​ple of such conditions is provided by Prokasy et al.’ s (1975, p. 279) provocative results of apparently reliable evidence for conditioning with a 6-sec CS-US interval in a group where the CS was more bio​logically salient than the US. This evidence, how​ever, is based on 50 subjects and an F (l/48) value of 4.21, which is barely high enough to allow rejection of the null hypothesis at the .05 level of confidence. Accordingly, if another investigator wanted to check on these interesting findings in a manner which ensured reasonable safety of obtaining a significant effect, he would probably need to run over 60 subjects. On the other hand, provided he did not fear the SSCE OR argument, our hypothetical investigator should achieve considerable economy by using CS-alone test trials with a shorter CS-US interval, a procedure which, at least in other forms of SCR conditioning (cf., e.g., Furedy, 1970, p. 425), does apparently produce marked increases in the efficacy of the conditioning paradigm.
The third stated disadvantage of ERHs was their apparent resistance to contrary evidence. In the case of the SSCE OR argument, it is interesting to note that the evidence that has been adduced in its support has uniformly been used on conditioning “analog” (Badia & Defran, 1970) situations where “surrogate” (Allen, Hill, & Wickens, 1963) rather than real USs are used. Yet when the identical “surrogate” US arrangements (e.g., Furedy, 1969) yielded apparently contrary results to the argument, the common reaction of referees and other propo​nents of the argument was that such conditioning “analog” situations were not, after all, “relevant” to assessing the argument.
More generally, as the more recent citations of Prokasy et al. (1973) show, the earlier contrary evidence relevant to a short-interval like SSCE OR effect of Furedy (1969), (critically examined) Badia and Defran (1970), Gliner et al. (1971), and the material reviewed by O’Gorman (1973) has appar​ently had negligible effects on the strength of belief of the scientific community in the SSCE OR argu​ment’s empirical validity. Given this resistance of the ERH to apparently contrary evidence, it is easy to see how an already complex dispute in classical conditioning such as that of the appropriate control
CS for conditioning is made even more difficult to deal with when relevant conditioning evidence (Furedy & Schiffmann, 1971) is dismissed by Prokasy et al. (1973) by the introduction of the (em​pirically unsupported but plausible) SSCE OR argu​ment (cf., also Furedy et al., 1975a, p. 102).
The fourth and final stated disadvantage of ERHs has also been referred to in the case of the SSCE OR argument. The cited passages from Schneiderman’s (1973) review chapter (intended to acquaint neo​phytes with classical conditioning) indicates that this chapter fundamentally bases its treatment of the whole of the short-interval SCR conditioning litera​ture on the SSCE OR argument (as advanced by Badia and Defran), and therefore gives a very strong impression to people unfamiliar with the actual behavior of the SCR that the SSCE OR effect thor​oughly confounds and removes the CR status of the purportedly conditioned short-interval SC FIR.
Conclusions
The SSCE OR argument has provided a fascinat​ing byway in the progress of our understanding of SCR conditioning, but it is time to bid farewell to the argument. Although its logic is sound, its em​pirical basis is lacking. No SCR conditioner should fear to use the short-interval paradigm on grounds of the SSCE argument. Those seeking to study the more standard forms of the conditioning phenome​non should welcome this news, because the shorter ISI does add robustness to the phenomenon. How​ever, it is clearly also desirable to continue to study longer ISI preparations provided that one is, like Lockhart (1966), interested in the multiple CR phe​nomena which may potentially (but not always, cf. e.g., review by Schiffmann & Furedy, 1972) emerge. What should no longer be done however, is to choose the longer ISI because of a fear of the SSCE OR argument that can logically arise with the shorter ISI preparation. The recognition that, em​pirically, students of SCR conditioning have nothing to fear but fear itself in this regard is especially

important to those concerned with less standard but theoretically and/or clinically important forms of the SCR conditioning phenomenon. The examples of relatively biologically significant CSs (Prokasy et al., 1975) and short-interval “backward” condi​tioning (cf., Jones, 1962) have already been given. Another recent example is the study of the role of * ‘preparedness” in the conditioning of phobias with die SCR as the critical dependent variable (cf., e.g., Ohman, Fredrikson, Hugdahl, & Rimmo, 1976). In this area, a relatively long (8 sec) ISI has been used, and the first point of interest is that the FIR results are uniformly more robust than are the later-interval-response results. However, more impor​tantly for the focus of the present paper, the results, in general, although of great interest, show large variability despite the relatively large sample (N= 60 for Exp. 1, Ohman et al., 1976) involved. The use of the more powerful short ISI preparation is clearly indicated, since the study of multiple phobic SCR responses in conditioning should obviously come second to the robust establishment of the basic phobic electrodermal phenomena in their strongest form by the use of optimal ISI arrangements.
We have focused on a single ERH in this paper for reasons referred to in the fifth footnote, and inductive generalizations are especially risky on the basis of unitary sample sizes. Nevertheless, we think that the following conclusion about ERHs in general is probably safe enough. These “happen​ings” in process of scientific investigation and dis​putes are clearly fruitful as long as the arguments advanced by proponents of the ERH are not too resistant to contrary evidence, are not too untestable, or are not, to use another metaphor, transformed into sacred cows. As long as we, the students of SCR conditioning, can avoid this form of mam​malian evolution, it is likely that our research will produce genuine progress and our disputes yield resolutions of genuine significance for this highly volatile area of research.
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