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Extended Cognitive Processes and Extended Cognitive Systems
Dotto is 75 years old.  He suffers from late onset diabetes.  In order to more effectively control his blood sugar level, he sometimes keeps a small 2”x4” notebook.  In it he records such things as his measured blood glucose levels, what and how much he eats, and when he takes what medications.  Sometimes he uses the notebook to make grocery lists and sundry “to do” lists.  Sometimes, when he gets into a routine where his blood sugar is well under control, he stops using his notebook.  When he is most active with his notebook, he tries to take it wherever he goes.  He carries it in a small black bag that also contains some of his other diabetic supplies, such as insulin, syringes, and hard candies.  Figure 1 is a page from his notebook.  Part way down the top page he has “11/23” for November 23, 2004.  The left hand column is dedicated to his diabetic regimen, the right hand column is about his other medications.  On the morning of November 23, he records that his blood glucose (BG) was 135 and he took 9 units of Humerol brand insulin (9H).  For breakfast, he had 1 ½ cups of rice, which he calculated contains 67 grams of carbohydrates, and 4 ounces of orange juice, which contains 12 grams of carbohydrates, giving him a total of 79 grams of carbohydrates for breakfast.  For lunch, he only lists his blood glucose and how much insulin he took.  For dinner, he lists his blood glucose level, the restaurant where he had dinner, and how much insulin he took.  In the right hand column, he notes, for example, that at 5:15 a.m., he took Synthroid, a synthetic thyroid hormone.  He had his thyroid removed more than 20 years ago.  At 6:27 a.m., he took Lortab, a pain reliever for a back problem.  At 6:46, he took eye drops that were part of his regimen for recovering from cataract surgery.  Lest one worry too much about Dotto, we should note that this disciplined regimen seems to play an important part in his enjoying a high quality of life.  He is a capable driver, he goes to exercise class three times a week, plays bridge once a week, and manages a handsome financial portfolio.

The common sense thing to say about this situation is that Dotto can’t remember all the information he would like to have concerning his medical condition, so that he has to rely on notes.  Dotto’s cognitive apparatus is not up to managing all this information, so he relies on something else.   On this view, Dotto’s cognitive processes are confined to his central nervous system (CNS), where supplementary non-cognitive processes are found in his pencil and notebook.  There are, of course, causal connections between Dotto and his pencil and notebook, but Dotto’s cognitive processing is strictly limited to the confines of his central nervous system.  In other words, causal processes are extended beyond the boundaries of the CNS, but cognitive processes are not.

In the face of such common sense, a number of philosophers and psychologists have recently been advocating an alternative.  They have argued that cognition is extended beyond the boundaries of the brain.  According to this view, Dotto’s cognitive processes literally extend from his brain into the pencil and paper of his notebook.  Dotto’s cognitive processing spans his brain, body, and the material pencil and notebook.  Stated generally, the Extended Cognitive Processing Hypothesis (ECPH) maintains that, in (certain cases of) tool use, cognitive processes literally extend from the central nervous system into the external tools one uses.  Many of the very same philosophers who endorse the Extended Cognitive Processing Hypothesis also defend a somewhat different hypothesis which we might call the Extended Cognitive System Hypothesis (ECSH).  This hypothesis maintains that, in (certain cases of) tool use, the central nervous system, body, and external tools one uses form a cognitive system.
  In other words, according to ECSH, in (certain cases of) tool use, the cognitive system literally extends from the central nervous system into the external tools one uses.  Although it is common to find these two hypotheses articulated almost interchangeably, the truth of the ECSH does not support ECPH.  More surprisingly, the truth of ECSH actually threatens ECPH.

1. ECSH does not support ECPH

I have a central air conditioning system in my home.  This system includes a thermostat with electrical connections to the house’s breaker box.  It includes a refrigerant, an expansion valve, an evaporator coil, a compressor, a fan, and insulated pipes for carrying the refrigerant in a closed loop between the evaporator and the compressor.  The system also has ductwork for distributing the cooled air through the house, duct tape covering the connections between the pieces of duct work, insulation covering the ductwork to keep the air cool as it runs the length of the house through the attic, outlet vents in the ceiling, and a return vent in the hall.  My central air conditioning system contains a multiplicity of different types of parts that work together according to different principles.  

Notice that in my air conditioning system, not every component of the system “conditions” the air.  The evaporation coil cools the air, but the thermostat, the duct work, the fans, and the compressor do not.  This example suggests an important feature of the claim that something is an X system: the fact that something is an X system does not entail that every component of the system does X.  A number of further examples will bear this out.
A personal computer is a computing system.  Suppose, for the sake of argument, that we don’t limit the notion of computing to what the CPU does.  Suppose that we understand computing broadly so as to cover any sort of information processing.  Thus, we might count the process of reading a floppy disk, reading a compact disk, and turning the computer on as kinds of information processing, hence as kinds of computing.  Even on this very broad understanding of computing, it is still not the case that every process in this computing system is a computing process.  There is the production of heat by the CPU, the circulation of air caused by the fan, the transmission of electrons in the computer’s cathode ray tube, and the discharge of the computer’s internal battery.

Think of a sound system.  Not every component in a sound system produces sounds (music).  The speakers do, but the receiver, amplifiers, lasers in CD players, volume controls, tone controls, resistors, capacitors, and wires do not.  Again, not every component of an X system does X.


Returning to the topic of cognition, ordinary language and common sense appear to tolerate the claim that Dotto is a cognitive system.  It is a relatively unproblematic claim.  Dotto’s entire body constitutes a cognitive system.  Further, ordinary language and common sense seem to tolerate us saying that Dotto’s big toe is a part of him, hence that his big toe—a part of his extracranial body—is part of a cognitive system.  This appears to be unproblematic, because it does not involve a commitment to saying that Dotto’s big toe, or big toes in general, are themselves cognitive or are parts of any cognitive processes.


The drift of this line of reasoning is more than obvious.  Grant that Dotto and his pencil and notebook constitute a cognitive system.  This does not suffice to establish the radical hypothesis that cognitive processing extends throughout Dotto and his pencil and notebook.  What the ECPH claims about the case, over and above what the CSH claims, is that cognition pervades the whole of the putative system.  Clearly, the ECPH is the stronger claim.  So, the truth of the CSH does not suffice to establish the ECPH.
2. ECSH threatens ECPH
To this point I have argued that ECSH does not entail ECPH.  Now, I want to draw attention to a tension between ECSH and ECPH.  Consider what a system is supposed to be in these cases.  It is a collection of interacting components working according to distinct principles.  In virtue of the different contributions of the distinct components, the integrated whole performs some function.  An air conditioning system, a sound system, a computing system, a computer operating system, a digestive system, an integumentary system, and a circulatory system all involve the interaction of components doing distinct jobs by distinct methods.  This appears to be the sense in which one might think that Dotto and his notebook form a cognitive system.  Other non-systems also respect this definition.  A solid marble paperweight is not a paperweight system; it is just a (nearly) homogeneous mass of marble.
  A synthetic kitchen sponge is not a cleaning or sponging system.  A bicycle chain is not a system.  It is a set of interacting components, but it is not a chain system, since its components, the individual links, do not work according to distinct principles.  Each link in the chain is essentially the same as any other.  
Return now to the ECSH.  The ECSH invites us to think of Dotto and his notebook as a set of interacting components working according to distinct principles.  By contrast, ECPH, invites us to consider Dotto and his notebook as a unitary, homogenous cognitive process.  To urge that we view something as a cognitive system is to urge us to view it as inhomogeneous, where to view it as an instance of extended cognition is to urge us to view it as homogeneous.  This is the tension between ECSH and ECPH.

In support of this analysis, it is important to take note of the various ways in which the term “system” is used in ordinary English, so as not to let these other usages distract from the point that is being made.  Not all usages conform to the notion of a system as a set of interacting components working according to distinct principles.  We should not let these other senses conflict with the one that appears to be most relevant to the case of cognitive systems.
Sometimes the word “system” is used to describe what amounts to little more than a set of like things.  There are systems of linear equations, state university systems, river systems, cave systems, and (in the U.S.) the National Wildlife Refuge System.  In linear algebra it is perfectly standard to talk about a system of linear equations.  A system of (linear) equations is just a set of equations whose only possible “interaction” is such things as that one wants to assign to their variables a consistent set of values.  The National Wildlife Refuge System is probably a system in this sense.  It is a collection of spatially separated wildlife refuges across the U.S.  Perhaps there are interactions among the species and habits of the separate refuges, but this does not seem to be essential to this kind of system.  Perhaps state university systems fit in this category as well.  One might maintain the each university in a state system is the same as another.  They are all universities.  Then again, one might also maintain that the different universities in a university system play distinct roles.  Some universities search as the research universities promoting research and the training of graduate students, where others are comprehensive universities where research is a lower priority and teaching of undergraduates is a higher priority.  River systems and cave systems are other possible examples.  To say that Dotto and his notebook form a cognitive system is clearly not meant to say that Dotto and his notebook form a system in this sense.  Dotto and his notebook are supposed to be more than a collection of like things.
The term “system” is also used as another word for something like a method, procedure, or algorithm.  Rating systems, ranking systems and systems of assessment are systems in this sense.  System in games of chance, such as blackjack and poker, are like this.  Sometimes these systems are called “strategies.”  The systems in blackjack are systems of card counting.  They include systems known as “Hi-opt I,” “Hi-opt II,”  “Uston Advanced Plus-Minus,” and “Revere Point Count.”  All of these systems begin with the fact that, as multiple hands of blackjack are dealt from the same fixed set of cards (the “shoe”), the constitution of the remaining set of cards changes.  Sometimes the changes in the set of remaining cards will increase the chances that the player will win; sometimes the changes will increase the chances that the dealer will win.  They also share the principle that, as the odds in the player’s favor increase, the player should bet more.  Where these systems differ, for the most part, is in what they propose the player keep track of, such as the number of aces remaining in the deck and the number of cards 2-6 versus 2-7.  So, card counting systems amount to different methods, or algorithms, for determining betting and play (deciding when to ask for another card).  To return to our earlier theme, to say that Dotto and his notebook form a cognitive system is clearly not meant to say that Dotto and his notebook form a system in the of a method or procedure.  Dotto and his notebook are not a method.

There are many responses the defender of ECSH might make at this point, but in the limited space of this paper let me consider the one that seems to me to be the most promising.  One might embrace the multiplicity of mechanisms implied by the ECSH, but suggest that all the mechanisms involved are themselves cognitive.  The inspiration for this response comes from the fact that the human brain appears to have something like a modular system organization.  There appears to be something like cognitive components for face recognition, color processing, motion processing, linguistic processing, auditory processing, and so forth.  Each of these components is plausibly construed as working according to different principles, but each nonetheless remains plausibly construed as cognitive.


Just working on intuitions, one can certainly wonder about the plausibly of claiming that the making of pencil marks on a page constitutes a kind of cognitive processing.  Is making marks on a page really a kind of thinking?  Be this as it may, there is also a deeper, principled kind of problem here.  The idea that Dotto and his notebook constitutes a system of cognitive components faces a dilemma.  This dilemma centers on having a theory of the difference between cognitive processing and non-cognitive processing.  This difference is sometimes referred to as “the mark of the cognitive” and is a recurring problem for the hypothesis of extended cognition.  Fred Adams will be talking about one form this problem takes.  Here I will review another.  Either ECPH has a substantive theory of what cognitive processing is or it doesn’t.  If it doesn’t, if it simply says that any processing involved in human tool use is a species of cognitive processing, the theory of Extended Cognitive Processing becomes vacuous.  What intellectual benefit could there be to lumping the processes in computers, printers, writing implements, sticky notes, telephones, eye glasses, and so forth under the rubric of “cognition,” regardless of how they work?  Yet, suppose ECPH does have a substantive theory of the difference between the cognitive and the non-cognitive.  Suppose you have the view that cognitive processes are those with properties P1, P2, and P3.  In this case, you would expect that, given the diversity of things that can be tools and the diversity of principles under which they can operate, there are bound to be instances of tool use that do not have the properties P1, P2, and P3.  Where there is likely a multiplicity of processes in the brain that will count as cognitive, in the cases of tools there appears to be an unbounded range of options.  Where the principles in brain-bound cognition might be numerous, the principles in tools are open-ended.  Where brain-bound cognition might be a “disjunctive concept”, brain-tool cognition appears to be a “wildly disjunctive concept.”  So, the prospects of a tool-using counterexample to an Extended Cognition characterization of cognition loom large.  Put in other words, we will be unlikely to be able to subsume the full panoply of brain-tool processes under any sophisticated theory of what cognitive processes are.

4. Conclusion

What the foregoing shows is that advocates of extended cognition must invest greater care in articulating their views and developing more refined defenses of the hypothesis that cognitive processes span the brain, body, and environment.  They cannot rely on theories of cognitive systems to carry the day for them.
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� Both the Extended Cognitive Processing Hypothesis and the Extended Cognitive System Hypothesis appear to be in play in Clark & Chalmers, (1998), and in Haugeland, (1998).


� The example is Haugeland’s, (1998), p. 212.





