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At one point in their review of John’s book, Philosophy and Neuroscience, Looren de Jong and Schouten note:
The more philosophically minded reader, however, might expect an argument why it is always, necessarily, the higher level that will fall away, never the lower level, and why only the higher level is heuristic, and not the lower.  It seems perfectly plausible that lower-level considerations influence higher-level theories ‘heuristically’.  And the disappearance of higher-level theories seems rare in cognitive neuroscience, to put it mildly.  When we really let ‘scientific practice be our guide’ (p. 110), we can see that Bickle is mistaken in claiming that all interesting scientific developments take place at the level of cells and molecules.  Of course, cellular and molecular neuroscience are important fields in science, but it is not just only here that important (‘hot’) developments can be witnessed (Looren de Jong and Schouten, 2005, p. 480).

In an effort to illustrate and support their contention that psychology has a significant, not merely heuristic, contribution to make to a science of the mind, they describe the phenomena relating to memory reconsolidation.  The gist of their example is that memory reconsolidation was discovered by old fashioned psychological techniques, in advance of cellular and molecular neuroscience, and continues to inform cellular and molecular neuroscience.

So, as I read Looren de Jong and Schouten, their point is not to accuse Bickle of being unaware of the latest scientific results pertaining to the molecular mechanisms of memory consolidation.  (Cf., Bickle’s abstract.)  Nor do they contend that recent research on memory reconsolidation following reactivation has replaced the approach to memory processing that Bickle favors.  (Cf. Bickle’s abstract.)  Nor do they contend that the results in memory reconsolidation after reactivation are in any sense revolutionary.  (Cf. Bickle, p. 9).  To see these points, note the first sentence of Looren de Jong and Schouten’s section on memory reconsolidation:
To substantiate our claim that psychology offers more than a superficial and short-lived contribution to the dynamics of scientific research into human thought and behavior, let us concentrate on the cognitive psychology of memory as a case in point (Looren de Jong & Schouten, 2005, p. 481).
Note as well part of the concluding paragraph of their discussion of memory consolidation.  They write,

Thus, it is clear that developments within psychology continue to guide developments within the neurosciences, so that it is simply not the case that psychology is just on the receiving end, becoming structured through reduction and fully disappearing in the end.  What these brief remarks suggest is that cognitive psychologists continue to make progress with respect to the question of memory.  It is certainly not the case that nothing of scientific interest happened to after the days of Hermann Ebbinghaus, Georg E. Muller, Elias Pilzecker, and William James (Looren de Jong & Schouten, 2005, p. 482).

What Looren de Jong and Schouten contend is that Bickle needs, but does not have, an argument for the view that cognitive psychology is essentially heuristic.  
An important part of Bickle’s paper today is to reply to this component of Looren de Jong and Schouten’s paper.  The reply is that the contemporary study of memory reconsolidation relies as much on the intervene cellularly/ track behaviorally methodology as did his parade example of memory reconsolidation.  
Ok, but what does the fact that memory reconsolidation research relies on an intervene cellularly and track behaviorally methodology show about the supposed essentially heuristic value of cognitive psychology?  How do we get from the observation that

( P ) Memory reconsolidation research relies on a methodology of intervening cellularly and tracking behaviorally.

to the conclusion that

( C ) Memory research in psychology is essentially heuristic?

Without a doubt, some neuroscientists adopt a methodology of intervening in cellular and molecular processes in the brain, then behaviorally tracking the consequences of these interventions.  Also, it is beyond doubt that some neuroscientists apply this methodology to the case of memory reconsolidation.  And, we can call this methodology “reduction-in-practice,” just to give it a name, if we like.  But, how, Looren de Jong and Schouten might ask, does this show that cognitive psychology is essentially heuristic?  This is the point I want to press, only taking a different tack than did Looren de Jong and Schouten.
As I said, it is beyond doubt that there is a neuroscientific methodology of intervening in cellular and molecular processes, then tracking the behavioral consequences.  But, just as surely, there is a neuroscientific methodology of intervening behaviorally and tracking at the cellular and molecular level.  This kind of methodology pervades neuroscience as well.  I cannot hope to provide anything more than a hint at the vast extent of this kind of enterprise.

Consider single cell recording techniques that were most famously developed by David Hubel and Torsten Wiesel.  In these experiments, animals were anesthetized and eye motions eliminated by a neuromuscular blocker.  In monocular experiments, an ophthalmoscope could be used to project many sizes and shapes of light into the eye.  In binocular experiments, spots of various sizes and shapes were projected onto a screen.  To track the effects of these behavioral interventions, extracellular or intracellular electrodes could be used to measure the rates at which neurons fired action potentials.  To invoke a Bickle standard of significance, this kind of work was worthy of a Nobel Prize.  In Bickle, (2003), there is the case of Funahashi’s work on working memory fields.
  Macaques had recording electrodes implanted in their brains.  The monkeys then performed a memory task with the activities of neurons in prefrontal cortex recorded.  Further, as testimony the continuing significance and viability of single cell recording techniques, we might consult a recent issue of the Journal of Neuroscience.  In the September 14, 2005 issue, we find “Recording Single Neurons in the Human [anterior cingulated cortex],” by Davis, Taylor, Hutchison, Dostrovsky, McAndrews, Richter, & Lozano.  The journal reports that

In this study, the authors recorded from caudal anterior cingulate cortex (cACC) neurons in patients undergoing cingulotomy for severe obsessive–compulsive disorder (OCD)…During the recordings, subjects performed cognitive Stroop tasks; they were asked how many times a word appeared within lists of neutral or conflicting words. . . . The cell responses fell into four categories, perhaps indicating that ACC cells are involved in salience detection. High-conflict-specific cells responded specifically to high-conflict words, whereas graded cells responded slightly more to high-conflict words. There were also nonspecific cells and nonresponsive cells. Some cACC cells were affected preferentially by emotionally laden high-conflict tasks. nonresponsive cells. Some cACC cells were affected preferentially by emotionally laden high-conflict tasks.  (http://www.jneurosci.org/cgi/content/full/25/37/0-i)
There are literally hundreds, if not thousands, of articles involving the use of single cell recording.  This is surely hard core neuroscience by anyone’s standards.

Consider another broad type of research involving behavioral interventions and molecular tracking, namely, sensory deprivation experiments.  These too date from the early work of Hubel and Wiesel.  In these experiments, an animal might be reared in the dark or have one or both eyes sutured shut.  A 1982 review of the organization of visual pathways in normal and visually deprived cats contained over 400 references.
  This does not include studies done over the intervening twenty plus years.  Nor does it include work on other animals, such as monkeys and ferrets.  Nor does it include olfactory sensory deprivation experiments which include such interventions as naris occlusions.  There are surely thousands of deprivation studies.

Yet another type of research involving behavioral interventions followed by molecular tracking involves fMRI.  What one typically does in these experiments is provide a test subject some cognitive stimulus, then record changes in the oxygenation of hemoglobin in various regions of the brain.  To take an example more or less arbitrarily, there is the lead article in latest issue of the Journal of Cognitive Neuroscience.  Blumstein, Myers, & Rissman, (2005), were interested in the perception of voice onset time and phonetic category structure.  They provided subjects with five synthesized voice stimuli and found, among other things, that both the left inferior frontal gyrus and cingulate showed increasing activation as stimuli approached phonetic category boundaries.  Again, there are hundreds, if not thousands of fMRI studies.  And, of course, there are PET and other neuroimaging studies as well.

Take one final example that Kostko and Bickle will discuss in a later paper at this conference.  Morgan, et al., (2002), found that housing macaque monkeys alone affects the number and availability of dopamine D2 receptors in the brain.  Here an even higher level intervention – a social intervention - is related to a measurable molecular change.

These examples are problematic for Bickle.  If the intervene molecularly and track behaviorally is “reductionism-in-practice” and shows that the behavioral is essentially heuristic, it would seem that the intervene behaviorally and track cellularly/molecularly is “anti-reductionism-in-practice” and shows that the cellular and molecular are essentially heuristic.  This is another way to press Looren do Jong and Schouten’s question about why we should believe that it is always the higher level that will fall away, never the lower level, and their question about why only the higher level is heuristic, and not the lower.

This looks bad for Bickle, but things are still worse.  In addition to the two methodologies already mentioned, there are also many cases of neuroscientists intervening cellularly (molecularly) and tracking cellularly (molecularly).  Much of the literature dedicated to the study of LTP falls into this category.  Consider the experiments of Bliss and Lømo, (1973), reported in Bickle, (2003), pp. 61f.  In these experiments, the investigators inserted stimulating electrodes near the axons of the perforant pathway and recorded from electrodes in the dentate gyrus.  Or take a more recent example, entirely at random.  A descendent of this kind of method can be found in Baufreton, Atherton, Surmeier, & Bevan, (2005), in the latest issue of the Journal of Neuroscience.  In this study, neurons in the subthalamic nucleus are stimulated, then their subsequent pattern of spontaneous action potentials recorded.  If Bickle is right about the implications of these methodologies, doesn’t neuroscience show that neuroscience is essentially heuristic?  Maybe Bickle would have us call this the “neuroscientific suicide” methodology.
Finally, there is the intervene behaviorally, track behaviorally methodology.  In certain memory experiments, for example, subjects read a list of nonsense syllables, then after some delay try to freely recall the items on the list.  Reaction time experiments can take this form.  Without a doubt, there are thousands of studies conforming to this methodology.  Maybe Bickle would have us call this the “psychology suicide” methodology.

The point is that the existence of the four distinct types of scientific methodology suggests that there is a reductio ad absurdum waiting in the wings for Bickle’s appeal to the methodology of intervening cellularly and tracking behaviorally.  The existence of these four methodologies makes it more pressing for Bickle to explain why only the higher level is essentially heuristic, and not the lower.  Why is it that only the intervene cellularly and track behaviorally has implication for what is essentially heuristic?

Of course, Bickle might want to claim that his “reductionism-in-practice” methodology is the “hot” methodology, where the others are not.  Maybe so, but what is the connection between being the “hot” methodology and having the capacity to render other sciences essentially heuristic.  What is “hot” changes.  Consider a time before neuroscience was “hot”, say, early in the twentieth century before the development of cell biology and the biochemical revolution.  Was all of neuroscience then essentially heuristic?  Is dependence of one theory on another that much the product of scientific fashion?  What Bickle really needs is some principled reason to think that the intervene molecularly and track behaviorally methodology, but no other methodology, renders something heuristic. 

Here is another way to think about the implications of the existence of these four methodologies.  Think about the neuroscientific practice of intervening molecularly and tracking behaviorally.  Let Bickle have his way and call it “reductionism-in-practice”.  What does the existence of this practice show?  Bickle would have us believe that it shows that (at least some segment of) neuroscience is (implicitly) committed to the hypothesis that psychology has essentially heuristic value.  There is, however, another interpretation of why some neuroscientists adopt the intervene molecularly and track behaviorally methodology.  It is that neuroscientists, like other scientists, are committed to employing a breadth of experimental methods for discovering how the world works.  Scientists are committed to experimentation.  Experimentation involves intervening in some aspect of the causal operation of things, then measuring the effects of those interventions.  It is a scientific commitment to using a wide range of experimental methods that explains why all the logically possible combinations of intervention and tracking are found in the scientific literature.  Here it seems that Bickle is the one blinded by a priori philosophical presuppositions about what scientific practices have to show, namely, that the practice of intervening cellularly and tracking behaviorally shows that scientists are (implicitly) committed to the essentially heuristic nature of psychology.  He supposes that this one methodology reveals a scientific commitment to a heuristic status for psychology, when it may reveal nothing more than a commitment to experimentation.
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