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More on the Popperian Approach to OR Theories
Some years ago Jane Arabian and I argued in some detail for an approach to theorising in the OR field that focussed on testability, and on sharpening the differences between theories so as to allow empirical and objective, rather than subjective comparisons between them.  (Furedy & Arabian, 1979, 1981).  We labelled this approach 'Popperian1 after the writings of a philosopher of science who stressed the importance of falsifiability or testability in scientific theorising, and who, indeed, proposed falsifiability as the criterion of the scientific (see e.g., Popper, 1959).  The opposing approach is the 'Kuhnian' (Kuhn, 1962) analysis of the structure of revolutions in the physical sciences.  Because of the multiplicity of the meanings of the term 'paradigm1 in that analysis, Kuhn's work is variously interpretable.  The more conservative interpretation is that the work simply draws attention to hitherto neglected political factors in science.  The more radical interpretation, and one espoused by many modern experimental psychologists (see, e.g., Segal & Lachman, 1972), is the view that competing scientific theories are to be evaluated only in political, subjective terms, and that evidence is irrelevant in this respect.
In terms of what has been called the "cognitive status of theories" (Nagel, 1960), the Popperian position is realist, whereas the Kuhnian is instrumentalist. The the terms 'theory' and 'model' are used interchangeably by the instrumentalist, because theories are viewed not as true/false statements but as instruments to be evaluated as being more or less useful.  The realist, on the other hand, views the evidence to be of prime importance in the evaluation of any theory.  In this Barry and I are basically agreed.  It is no accident that in our "facts-of-the-matter" oriented evaluation of OR theorising, we noted that Barry's approach was similarly based on a critical consideration of the relevant evidence (Furedy & Arabian, 1979, pp. 369-70).  Barry's current paper represents an
impressive development of his research programme, both in its focus on relevant evidence and in its challenge to the prevailing orthodoxies.  Of these orthodoxies, the notion that all components of the OR reflect the same, unitary process is certainly an assumption that is supported more by the convenience of theorists than by the facts of the matter.  On a Kuhnian, instrumentalist view, the criterion of convenience is more appropriate than that of truth in the evaluation of theories.  On the other hand, Barry's attack on the unitary view is Popperian in its realist emphasis on the evidence.
Another feature of the Popperian approach is that it focusses on the empirical differences between competing theories, and aims at examining those issues where the
predictions of the competing theories differ.  In contrast, the Kuhnian approach,
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which appears to dominate the OR field (see, Furedy & Arabian, 1981) , tends to
downplay those differences, and suggests that differences between alternative positions are unempirical matters of personal preference.
An example of an instrumentalist comparison of Sokolovian and dual-process OR theories is the assertion that in "comparing the two theories it must be noted that they differ primarily in emphasis", and that "the major function of a general theory is to provide a framework for subsequent research.  Both theories have served this purpose well" (Thompson, Berry, Rinaldi, and Berger, 1979, p. 38).  This attitude to comparing rival theories has elsewhere been described as 'demonstrational1, and contrasted with the Popperian, 'investigative1 attitude (Furedy & Arabian, 1981). Barry's attitude to the differences between his and Sokolovian theories is basically investigative, with a focus "on experiments that arbitrate between theories, and force corrections on those aspects of theories that are disconfirmed by the data" (Furedy & Arabian, 1981, p. 87).
However, no one, including Popper, is sufficiently Popperian, especially when it comes to the criticism of one's own theories.  More specifically, in my view Barry's paper suffers from some factual, methodological, and conceptual shortcomings.  The factual problems relate to bits of evidence that he has ignored, evidence that is
either clearly unfavorable to his own theory, or at least would complicate that theory.  The methodological concerns center around the problem of measurement sensitivity, because much of the evidence that supports Barry's position over the Sokolovian one is based on null results.  The conceptual problems stem, in summary, from the instrumentalist way in which he puts forward his own position, wherein he uses the terms 'model1 and 'theory1 interchangeably, and does not fully specify the experiments which, if they turned out a certain way, would force him to modify his own position.  In what follows I shall elaborate on these criticisms of Barry's paper.  However, in arguing that he has fallen short of certain ideals, I must stress that they are ideals to which we always hold our colleagues, but never ourselves.
FACTUAL PROBLEMS
In raising evidence that is relevant to Barry's position and that, in my view, he has ignored, I do not mean to suggest that the evidence itself is beyond question, but only that it does need to be considered.  The existence of these bits of evidence indicates that there are already empirical considerations that Barry needs to deal with, rather than it being the case that his position needs to be modified only if new phenomena are "uncovered" (p. 93).  I should also add that the list of complicating evidence presented here is neither exhaustive nor even representative, because each of us is most familiar with evidence to which we have been close.  This results in self referencing that probably breaches some cannons of good taste.  I ignore those cannons here in the expectation that we, as a community of scholars and collection of Barry's critics, will together generate a more representative sample of complicating evidence.  In this way the hope is that we can come closer to "the facts of the matter" (Furedy & Arabian, 1979) through our joint, individual contributions. My own list of factual problems is as follows.
1.  Barry suggests that the PPAR and the GSR are differentiated in terms of whether they react to novelty (e.g., p. 4), with the former response being unaffected by novelty.  However, this suggestion is contrary to reports (Furedy, 1968, 1969) where both responses increased to change from a single repeated stimulus (e.g., tone)
to a different single stimulus (e.g., light).  These results are in line with Sokolovian predictions, and are also consistent with the accepted notion of novelty as a change that is contrary to prediction.  Probably the reason why Barry ignores
these data is that his concept of novelty appears to be almost exclusively restricted
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to repetition itself.   I agree that Sokolovian theory requires both PPAR and the GSR
to decrease to repetition (i.e., habituation), and that in this respect the data support Barry's rather than Sokolov's position.  However, I contend that a concept of novelty that is restricted to repetition and does not include change from repetition is one that is too narrow, and leads to the ignoring of phenomena that are in the literature, and that appear to be unfavorable to Barry's position on the role of novelty.
2.  Related to the above issue is the claim that the GSR is a clear novelty indicator, and reflects the "classical" Sokolovian notion of the OR.  The Sokolovian notion views the reinstated OR as being due to the disconfirmation of a neuronal model (see, e.g., Sokolov, 1963).  From this one can derive the operational specification of GSR increases as being due to change that is contrary to prediction. However, there is evidence that contrary-to-prediction change is neither sufficient nor necessary for GSR increases.  The insufficiency evidence is from reports that no GSR increase occurred to change from a regularly alternating series of tones and lights (Furedy, 1968), or to change from repeatedly paired stimuli to a single stimulus (Furedy, 1969; Ginsberg & Furedy, 1974).  The evidence that contrary-to-prediction change is not necessary comes from a study by Furedy and Scull (1971), in which unpredictable, but not-contrary-to-prediction change was sufficient to produce increases in the GSR.  So the reflection of the Sokolovian OR in the pool of the GSR literature is not as clear as Barry suggests.
3.  The peripheral vasoconstrictive response is an important component of the Sokolovian OR, and hence any failure of this response to habituate to repetition is of special significance (see, e.g., Furedy, 1968; Graham, 1973).  One defence left open to Sokolov against many Western studies is that whereas he measured DC-coupled
blood-volume (BV) changes, most Western studies, including those in Barry's lab, measured AC-coupled pulse-volume (PV) changes.  Barry notes this discrepancy, but dismisses its importance by citing his own review of "existing Western studies comparing these two measures of vascular activity", and his own conclusion of "the high correlations reported", which he takes to allow "the use of pulse amplitude as an alternative to blood volume" (p. 16).  Because Barry does not cite the studies reviewed in Barry (1977), I cannot be certain whether some of those studies did, in fact, have high correlations.  However, 1 do know that the six BV.PV correlations reported by Furedy and Gagnon (1969) ranged between .34 and .55 (see their Table 1), which I would not describe as "high".  It is true that these correlations increase to over .7 when corrected for estimated measurement unreliability (Ginsberg & Furedy, 1974, p. 41), but that correction, of course, involves inferential rather than direct observations of correlations.
However, even if the correlations were higher, it would not follow that PV could be used "as an alternative to" BV.  This conclusion does not follow because of the possibility that two highly correlated measures can behave differently as a function of certain independent variables.  In this situation, indeed, there is evidence that BV and PV do just that as a function of a variable that Barry takes as the test for sensitivity to novelty: stimulus repetition.  Graham (1973) dealt with this issue extensively, and concluded that BV, but not PV, was affected by repetition, and therefore showed habituation.  Moreover, Ginsberg and Furedy (1974) came to an even more complicated conclusion regarding the effects of repetition on these two indices of peripheral vasoconstriction, because of fundamental and quite puzzling inconsistencies between replications of seemingly quite simple and well-controlled experiments.  Hence the "state of experimentally anarchic affairs" (Furedy & Arabian, 1979) in connection with the effects of repetition on BV and PV is such that
the facts do not justify the alternative use of BV and PV to study the effects of
3 repetition.
METHODOLOGICAL CONCERNS
These concerns center around the unorthodox measurement methods adopted by Barry, and the fact that to a large extent what differentiates his position from that of others rests on null findings.  There are some to whom the demonstration of unorthodoxy constitutes, per se, a refutation of the position in question.  However, that view—put forward mostly in protected contexts such as those of anonymous referee reports—is more theological than scientific.  On the other hand, many psychological scientists do appear to publically espouse the view that the fact that null—or so-called 'negative'—results have been obtained is, in itself, sufficient to cast serious doubt on a position.  I cannot afford to take this line, if only because elsewhere I have fulminated against this view, which I have labelled as a form of scientific prejudice (Furedy, 1978).  As detailed in that paper, it may be convenient, but it is wrong, to dismiss results simply because they are null.
However, when null results are obtained, there is an additional onus on the investigator to present evidence of dependent variable sensitivity (see Furedy, 1978), or what social psychologists call positive evidence that the manipulations have been effective.  In this regard, Barry's null results are problematic.  I shall list my specific concerns, and then try to provide an overall assessment of the significance of these concerns.  In putting forward these concerns, I do not want to imply that Barry's unorthodox measurement methods are definitely wrong, but only to raise doubts about them.  The raising of doubt in this way can be useful if only because it leads us to reflectively re-examine our methods of psychophysiological measurement.
1.  Barry's method of scoring the ECR is unusual, and is based on a parallel with that used for scoring the GSR.  The debate on whether this is appropriate is essentially one between Barry and Graham and Clifton (1966) who follow the more orthodox mode of second-by-second (or beat-by-beat) averaging.  Unlike the previous issues that I have raised, I have no obvious stake in this one, so I can comment more disinterestedly.  From that vantage, Barry's rationale is somewhat subjectively
formulated.  So when he presents his method (p. 12), he uses expressions like "to me", and provides no references to critics of his method at this stage.  Hence the reader may be given the false impression that Barry's method is beyond criticism. All this does not invalidate his method, but the onus of proof with any new measure is always on that measure rather than on the more orthodox alternatives.  In particular, it is incumbent on the advocate of the new measure to show that it is at least as sensitive as the more widely accepted alternative.  When Barry notes that his measure of cardiac activity yielded results "contrary to expectations from the work of Graham and Clifton" (p. 12), and leaves it at that, the treatment is subjective rather than objective.  In terms of the "facts of the matter", one would want at least to know how Barry's data looked in terms of the measurement method used by Graham and Clifton, and which of the two measurement methods were more sensitive to other manipulations.  It is not good enough for Barry to assert, without evidence, that the Graham-Clifton method is inferior in sensitivity inasmuch as it "would tend to smear out and obscure the composite response" (p. 12).  Rather, objective evidence on relative sensitivities (see, e.g., Furedy & Gagnon, 1969) is needed.
Moreover, there is at least one argument against the appropriateness of adopting GSR-like scoring methods with the HR (ECR).  This argument rests on the fact that sinus arthythmic variations of around five bpm are present in individual records, and these variations are large enough to obscure the relatively small decelerative ECRs elicited by the stimuli.  On the other hand, the "smearing" (p. 12) factor that Barry refers to is quite influential in GSR measurement, and because the variations due to 'spontaneous' (i.e., non-experimental-stimulus-elicited) responses are less marked than in ECR measurement, most workers do not average over discrete points in time, but rather specify responding as occurring on each individual trial.  The point, then, is that it is an empirical question whether applying GSR-like measurement techniques to ECR data yields more or less sensitive methods of measurement.  So the conflict between the unorthodox methods of Barry and the methods of the majority of workers in the ECR area should be resolved by objective comparisons of sensitivity
rather than by subjective argumentation.
This is not to suggest that there is no place for logical arguments for resolving such methodological issues.  However, the arguments need to identify clearly the source of the opposing statements (to allow the by-standers to evaluate both sides more easily), and it is preferable that the arguments focus on central rather than peripheral issues.  Barry's unreferenced phrase about a "a number of objections  that have been raised about my cardiac measures" (p. 13) fails to meet the requirement of clear identification, and his assertion that "it is convenient to address some of these here" (p. 13, E.M.) is again too unspecific.  Furthermore, the first objection he considers—the use of the percentage-change transformation—is a peripheral issue (which he does recognize in assertion that the next objection is of "greater concern").  Moreover, without having the relevant papers identified, we are in no position to know exactly what the objection stated, and, therefore, to rationally decide whether his data in his Fig. 4 really does refute the objection.
The lack of precision in stating the opposition's objections is also evident in Barry's formulation of the RSA problem.  First, the only reference he cites is one of his own (Barry, 1978) where he claims that he has answered his critics, but does not make it convenient for the reader to determine what, precisely, the criticisms are. Moreover, even if Barry is correct in characterising these criticisms as asserting merely that the ECRs he reports are no more than RSA (p. 13), I would suggest that the more relevant possibility to examine is whether RSA introduces sufficient error into Barry's measurement method that it is rendered less sensitive than conventional measures of ECR.  So when Barry concludes his discussion by asserting that his data show that the ECR, measured by his method, is "more than an enhanced RSA", and that the "findings could not be completely explained in terms of RSA" (p. 15), he is not really addressing the central criticism of his ECR measure: that the measure, while not being completely confounded by RSA and other factors, is nevertheless less sensitive than conventional measures.
Perhaps it is worth adding that Barry's rather casual formulation of his
critics' points, and the lack of adequate referencing of their papers, does a disservice to his position as an advocate of a minority position.  The by-standers, who are always the most relevant audience in such debates, are unlikely to pay heed to the methodological intricacies unless those are very clearly laid out for them. Otherwise they will tend to 'follow the mob1, which both requires less intellectual work and is likely to gain (and retain) more friends.  It is always in the interest of the minority advocate to identify the arguments as clearly as possible, to make it more likely that the issue will be considered in terms of the merits of the case, rather than by the counting of scientific noses.
2.  Somewhat analogous criticisms seem to me to hold for Barry's method of measuring the peripheral vasomotor response or 'PPAR'.  The basis of choice of measurement method appears to rest on his own review (Barry, 1977) of "Western studies", and of his "eyeballing of the data" (p. 16) emerging from his lab.  This treatment of the problem seems too casual for at least two reasons.  Firstly, the PPAR is a measure that will carry a major null-result claim—namely that, in contrast to the GSR, the PPAR does not react to "novelty" (in Barry's repetition sense of that term).  Secondly, Barry's method of measurement differs from those most usually reported in the Western psychophysiological literature.  Indeed, to begin with, a problem analogous to the RSA one exists for Barry's measure of the PPAR.  This is that his method capitalises on non-stimulus-elicited changes in pulse amplitude, and ones which, by the way, appear to be correlated with sinus arrhythmic HR changes. Workers like Raskin and his associates (e.g., Raskin, Kotses, & Bever, 1969) have advocated obtaining sec-by-sec or pulse-by-pulse measurement of the PPAR, in a way analogous to the treatment of the ECR.  Further, I (Furedy, 1968) have introduced a GSR-like method of method of measuring the PPAR which has been used by a number of other investigators when they sought a measure to compare with an electrodermal GSR measure (e.g., Baer & Fuhrer, 1970).  The point is not that it is incumbent on Barry to adopt these more widely used measurement methods, but rather that he should at least consider them instead of apparently relying on his own authority and on his
'eyeballing' his own data.  Indeed, as in the case of the ECR, the most fruitful and objective way of dealing with the issue is to provide data on comparative sensitivities of his and more conventional measurement methods.
3.
The treatment of the cephalic vasomotor response or CPAR suffers from the
same shortcomings as those for that of the PPAR.  However, empirically the
possibility that any effects could simply be noise is much more real in the case of
the CPAR.  As noted by a number of Western investigators (e.g., Raskin et al., 1969),
the Sokolovian assertion that the cephalic OR is vasodilatation (in contrast to the
peripheral constrictive response) is not well founded in terms of statistically
controlled studies rather than those that simply present 'representative1 individual
records.  Moreover, the PV aspect of the cephalic index appears to yield less
noticeable changes than the BV aspect, and it is the PV aspect that Barry's CPAR
measures.  So the general requirement for evidence that the "changes labelled
'response' were, in fact, significantly greater than the operant level" (Graham,
1973, p. 17) applies with special empirical force to Barry's CPAR data, in contrast
to the PPAR and GSR which are known, respectively, to be reliably constrictive and to
comprise increases in conductance.  Accordingly, when Barry presents the beat-
by-beat CPAR values in his Fig. 8, his omission of statistical evidence to show
that the function (the range of variation of which is only 6%) does represent a significant increase following stimulus onset is a serious empirical omission. And, of course, it is the case that it would be possible to generate the 'peaked' response (p. 17) by his methods even from a set of data where there was no statistically significant dilative trend.
4.
Considering the problem of sensitivity more generally as it applies to
Barry's null results, it is striking that in his attentional study only the GSR was
clearly sensitive to his central (attentional) manipulation (p. 21).  In this regard,
it is noteworthy that the only psychophysiological function to which Barry
applied conventional methods of measurement was the GSR.  Moreover, even when conventional methods of measurement are used for all responses, it is the GSR that
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appears to be the most sensitive to various manipulations (for comparison with vasomotor response, see, e.g., Furedy & Gagnon, 1969).  Accordingly, Barry's position needs evidence from manipulation checks in his experiments on the non-GSR measures. This evidence should show that the non-GSR variables were sensitive to related but different manipulations.  Without such manipulation-check evidence, it is not implausible to suggest that the differential pattern of results between the GSR and other variables was simply due to the fact that the GSR, both because of its nature and because it was measured in an orthodox way, simply provided a more sensitive index of the manipulations related to classical Sokolovian OR theory.  That is, it may be that the GSR is not a unique detector of novelty (in Barry's sense of this term), but simply a better detector of anything.
5. Another methodological problem is that Barry appears to have too liberal a
view of the evidence required to assert that two measures (in this case HR and RT)
have an "intimate connection" (p. 32).  He suggests that "similar interactions" are
sufficient, whereas I would contend that necessary also is at least evidence that the
two measures are highly correlated.  In addition, 'similar interactions' with respect
to one set of factors by no means guarantees that the two variables will be similarly
affected by another factor.  This contention can be illustrated by many examples, and
I shall, as usual, pick one of my own.  Furedy (1968) varied two factors, namely
Novelty (Repeated vs. New stimulus) and Repetition Type (Single vs. Alternating
series), and found 'similar interactions' for the GSR and the PPAR (i.e., Novelty
produced an increase, but only with the Single series).  However, when correlations
were computed between the electrodermal and vasomotor variables, these were not only
found not to be high, but actually nonsignificant (Furedy & Gagnon, 1969).  Moreover,
although the Novelty x Repetition Type interactions were 'similar', the effect of
another factor in the study—Repetition itself—differed dramatically between the two
functions, with clear habituation in the GSR but none in the PPAR (Furedy, 1968).
6. My final methodological concern is that Barry apparently proposes using
factor analysis as a hypothesis-testing tool.  So, after describing the outcomes
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based on this technique, he refers to "an encouraging degree of correspondence between the factors generated by Little Jiffy and expectations from the multiregister model" (p. 34).  However, while factor analysis is useful as a descriptive technique for data summary, its validity as an arbitrator of rival hypotheses is quite doubtful.  It was the hypothesis-testing view of factor analysis that was applied formerly to rival hypotheses about the nature of intelligence (Spearman vs. Thurstone) and of personality, and while all participants appeared to find an 'encouraging degree of correspondence' between their calculations and their theoretical positions, there was little achieved by way of resolving the points at issue.
CONCEPTUAL PROBLEMS
From a Popperian perspective, the ideal mode for putting a position forward is to maximise its testability.  For the experimental psychophysiologist, this translates into specifying one's position in such a way that it is possible to state a number of experiments which, if they turned out a certain way, would force modification of that position.  In addition, rival positions need to be clearly stated, and the precise differences in assumptions among these rival positions and one's own position need to be stipulated.  The conceptual problems that I shall raise are ones that, in my view, detract from this ideal of complete testability.  However, as noted at the outset, it is important to recognize that the ideal of complete testability is not something that any theory attains completely.  Moreover, unlike some workers in this field (see, for example, Furedy and Arabian, 1981, on Thompson's approach),  the way in which Barry's position is put forward suggests a strong, Popperian concern for the importance of testability.  This concern is evidenced in such remarks as the final sentence of his paper, where he states the aim of providing a theory that is "clear in its predictions" so as to allow "the proper evaluation of conflicting theories in science" (p. 94).  My remarks in this section are intended to facilitate this aim about the scientific importance of which he and I agree.
1.  From a realist, Popperian perspective, the distinction between 'theory' and
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'model' is clear and important.  A theory is evaluated in terms of its truth or falsity, and is meant as an assertion about what is the case.  A model is an aid to thinking, an instrument for the generation of theories, but is not itself evaluated in terms of truth and falsity, because it makes no assertion about the world. Rather, models are more or less useful for the generation of theories, and it is only theories that are open to test (which consists of ascertaining—though never with complete certainty—their truth).  For the instrumentalist, on the other hand, there is no distinction between theories and models, so that the terms are used interchangeably.  Such interchangeable useage is common among psychologists (and among introductory psychology textbooks), because instrumentalism has been implicitly accepted by most researchers in, as well as teachers of psychology (see e.g., Furedy & Furedy, 1982).  However, from a realist perspective the interchangeable use of the two terms is confusing.
This sort of confusion is, at times, present in Barry's paper.  So in introducing what he labels as "a new model" (p. 26), I think the term 'theory1 would be more appropriate, because the new position has been introduced on the basis of evidence contrary to an earlier (Sokolovian) position which is interpreted as asserting that (it is the case that) the OR is unitary.  Moreover, if one accepts the instrumentalist criterion of convenience as the criterion for evaluation, then there is very little reason for preferring Barry's (more complicated and less well-known) position over the Sokolovian one.  Barry appears to agree with the realist approach when later (p. 39) he labels a section as "development of preliminary process theory" (E.M.), but if he really is concerned with having his position evaluated in terms of its truth rather than its convenience, then I think he should be consistent in using 'theory' rather than 'model' terminology whenever he is concerned with the evaluation (or testing), rather than with the origins (or generation) of his position. Similarly, in the section labelled "theoretical restructuring" (p. 46), it would be clearer to say that the failure to refer to the OR was a "flaw" not in the "model", but in the theory, so that it was clearer that the "resurrection" that was "required"
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was required not by convenience (i.e., what theorists found pleasant) but by the findings (i.e., what theorists had found to be the case).
Of course there is a price to pay for adopting a realist approach, and thereby using evidence rather than convenience to attack more established views.  That price is that contrary evidence can also be brought up against one's own position, and cannot be ignored by instrumentalist appeals to convenience, or to old saws about theories being replaced not by contrary evidence but only by 'better1 theories.  So, as I have suggested above, Barry's own theory that the GSR behaves like the "classical" Sokolovian OR (see, e.g., p. 47) has to contend with evidence in the literature of some ten years ago that novelty is neither sufficient nor necessary for change-elicited GSR increases.  But this, on the Popperian view of the matter, is how theorists improve their theories, no matter how uncomfortable the process may be for them personally.
2.  Related to, and perhaps even stemming from, the model-theory confusion discussed in section #1 above, is a confusion between descriptive and explanatory statements.  The most glaring instance of this confusion occurs when, in the language of description, Barry on the one hand describes the hypothetical systems in his position as "labels" which are "used only as convenient summary statements", but on the other hand uses explanatory language when he states that "each of these systems was hypothesised to determine, either partly or completely, the response magnitude of two or more of the response measures considered here" (p. 26).  The confusion between description and explanation in psychological theory construction is a common one, but from a Popperian perspective it is a fatal flaw.  The problem is that one generates theories where descriptions masquerade as explanations, the sham being revealed by the complete circularity (and hence untestability) of those explanations, because, on examination, they turn out to be no more than descriptions or 'convenient summary statements'.
Explanatory circularity usually arises when distinctions between theoretical systems are made solely in terms of only those differences between observed events
14
that the theoretical systems are used to explain (or are said to ‘determine’).  The way out of the circle is to specify, through converging operations, other connections of the theoretical systems by virtue of their stated properties.
Consider, in this regard, Barry's four-system 'model1 depicted in his Fig. 13. The theoretical explanatory entities (within the broken lines) have different labels and are connected differently to the observed response events (outside the broken lines).  However, there is nothing in the stated properties either of the theoretical entities or of the observed response events that accounts for those differences in connections.  So, for example the Novelty register is connected to EEG but not to CPV.  Why this difference?  This question has no answer because no properties have been specified that would account for this difference in connections.   It is such specification that is necessary to generate noncircular, testable explanations.
3.  More generally, despite an explicit concern with testability, Barry's formulation does not consistently contribute to that aim.  For example, he suggests that the conflict between the stimulus-comparator and dual-process views can be resolved by using the concept of the "voluntary OR" (p. 92) of his own position. However, in my view, the concept of voluntariness is a poor explanatory construct, because of the implicit indeterminist assumption that underlies it.  In other words, a 'voluntary' entity is not subject to specifiable causal laws, but behaves rather as a function of its own 'will', or according to what it uncausedly 'wants'.  Similarly, from the perspective of maximising testability, I think that Barry's most recent revision of his theory which "emphasises the active nature of the central processor" (p. 88) is, from the point of view of maximising testability, a retrograde step.  In this context, 'active nature' appears to mean free to vary, voluntary, or not subject to standard causal laws.  The philosophical topic of teleology vs. determinism is too complex to debate in detail here, but there is little question that moves toward teleology diminish testability, because the theoretical system is more free to vary. Moreover, I think it particularly unfortunate for Barry to adopt a teleological solution to the missing-stimulus-effect evidence, because this seems to be the only
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clear point of empirical conflict between the two currently dominant OR theories.  As we have argued elsewhere (Furedy & Arabian, 1981), such points of conflict should be sharpened rather than being diluted by involving 'voluntary* concepts.  The work of Siddle and his associates (see, e.g., Siddle & Heron, 1975; Siddle & Spinks, 1979)
focussing on this point of empirical difference between the stimulus-comparator and
4 dual-process positions, and 1 am surprised to find no reference to this work in
Barry's paper.
4. Barry makes a good case against the unidimensional view of the OR.  However,
1 suggest that his concept of novelty suffers from an analogously false
unidimensionality.   For him novelty appears to be simply the effects of repetition
(see, e.g., p. 41).  However, this is contrary to the Sokolovian concept, which
includes change from repetition as part of novelty.  Moreover, the facts are that the
repetition and change aspects do not always go together in the sense of having the
effects expected on the basis of classical OR theory.  These facts were summarised in
a table (Furedy, 1968, Table 1) whose "most startling feature" was "the lack of
correlation between outcomes", and where the paper1s conclusion was that "until the
behavior of the electrodermal and plethysmographic components of the OR to stimulus
repetition and to change from repetition is 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).
5. The final conceptual problem is one that I have referred to above;
differences between Barry's and others' positions are not always as clearly stated as
they could be.  So in referring to the argument between Barry and Maltzman on the one
hand and Graham and Clifton on the other hand, it is not good enough to "recommend a
close examination" of the literature to the reader, or to state that the opposition's
"review fails to support the conclusions they derived" (p. 72).  Minimally, the
claims of the opposition should be summarised, and the main areas of disagreement
between the two sides indicated for the reader.
More generally, even when Barry is not directly involved in an argument, it
16
would be more helpful to state what he sees as the relation between the views of such theorists as Sokolov, Thompson, Bernstein, and Barry himself.  Probably a table of fundamental assumptions of the theorists would be helpful as a start for coming to grips with the relevant differences.  From this sort of analysis it should be possible to generate the sorts of experiments that will resolve those conflicts that are empirically resoluble, and that will indicate which of the conflicting assumptions is correct and under what conditions.
CONCLUSIONS
Especially because this commentary has been highly critical, I do want to stress that I not only agree with Barry's basic approach, but also am most impressed with the impact that his research has had on experimentation and thinking about the OR. I hope that some of the points I have raised will help to increase that impact. Moreover, recognizing that the remarks of any critic are not immune from valid criticism, I look forward with interest to Barry's orienting and other reactions to my commentary.
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Footnotes
1 A review of the Kimmel et al. (1979) volume states that "it is surprising that
Barry's four-system analysis of the OR ws not considered in detail somewhere" (Coles, 1980, p. 616).  In logical terms, and from the point of view of a realist approach, this neglect is inappropriate, as Coles suggests.  However, the neglect of Barry's relatively 'inconvenient' position is appropriate from an instrumentalist point of view, and seems to me to provide further evidence for the dominance of that approach in the OR field.
2
More generally, Barry's useage is at least unusual, because repetition produces a
decrease in novelty, whereas change from repetition produces an increase in novelty.
3 Elsewhere Barry does allude to these complexities when he refers to "the chaotic
results found in the literature" (p. 89) concerning the effects of repetition. However, it is quite unclear how his notion of state changes over trials "could restore order" to that literature, especially when he does not specify exactly the literature he has in mind.
4 For a more recent statement of Siddle et al's position, see Siddle, Remington,
Kujack, and Haines (1983). In the text of my commentary I have restricted reference to omitted but logically relevant papers to those prior to 1982, because Barry's paper was made available to me by the beginning of 1984.
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