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Two, then Four Modes of functioning of the mind: towards a unification of "dual" theories of reasoning and theories of cognitive artifacts

. Mode 1 (M1, for brevity) is an automatic, autonomous, stimulus-driven, fast operating mode that delivers rough but locally acceptable results; M2 is modulated by will and attention, operates slowly and stepwise, intensely uses working memory, and is in general more accurate. I shall take the distinction for granted (with some caveats, in particular I shall argue that we do not need to endorse a substantive view of cognitive systems, as opposed to a more neutral talk of modes) and argue for an extension of the conceptualization to cover cases discussed in the literature of cognitive artifacts, with the goal of unifying the two fields. I'll first introduce M4, an operating mode that completely outsources the computations typically run by M1 and/or M2 to external artifacts. The M4 mode fully delegates the relevant mental activity -what I shall dub "core" computational tasks -and only makes its user care about the input and output of the computation. Then I'll vindicate the existence of a Mode 3, best understood as occupying an intermediate position between M2 and M4. In the third we interact with cognitive artifacts (such as maps, measuring instruments, written text) and this interaction is both essential to performing a certain task (as opposed to what happens in M1 and M2) and is not an instance of wholesale offload (as opposed to M4). Interactions with cognitive artifacts actually display proprietary computations, which give some hints about the architecture of cognition, and about its flexibility. Flexibility in turn creates room for the activity of designers of cognitive artifacts.

In this chapter I investigate the relationships between the M3, M1 and M2, and discuss some demarcation issues: whether M3 activities are a subclass of M2 activities, and whether we should postulate continuity between the four modes. More specifically, I look into some of the proprietary computations of M3 (such as shunting information, bridging cognitive modules, displacing search processes, or restructuring memory search). Other targets are popular metaphors such as the "extended mind" and "the world as external memory" that by making the M3 look too much like M4 risk missing out on the specific properties of brain-artifact interaction.

M1 vs M2: an example from navigation

I grew up in a right-driving country. My parents taught me how to cross the street when I was very young. Over time I refined this practice. I moved from having no idea about crossing streets to being moderately skilled, to being an expert. When you acquire such a skill, the imperatives are to train and to aim at being error free. Over such a long, endless process of learning and perfection, your responses inevitably become automatic: they involve a sense of your body, a sense of your target, time planning, quick decision making, and gut feelings. For instance, when you cross the street, you automatically expect and almost feel danger first on your left hand side, then on your right hand side. Navigation is computation [START_REF] Hutchins | Cognition in the wild[END_REF]. 1 You assess time in relation to the space of travel, the contingencies of the street scene, your assessment of safe zones, the presence of other actors. You even break the law from time to time. You face, and make, quick decisions if an unexpected car shows up. Crossing the street has become second nature to you; you are fluent in crossing the street.

On my first visit to England, a left-driving country, I was back at square one. No more quick assessments, no more quick decisions, no more confidence: I was a child once more. I was warned over and over again about looking "in the other direction" or, if in doubt, "look in all directions". I paid attention to each step I took -an attitude that may even be dangerous in some circumstances, as I would often freeze in the middle of the street. I really planned each crossing in advance, aiming to figure out how to complete it and trying to avoid the prospect of needing a contingency plan (too difficult to figure out, almost impossible to implement). I could almost feel my thinking slowing down. I engaged in hypothetical reasoning, without relying on any past experience of crossing in a similar situation [START_REF] Evans | In two minds: dual-process accounts of reasoning[END_REF] People who have spent enough time in both driving cultures report that they adapt, becoming as skilled as the natives, or at least as fluent as proficient second language speakers. I clearly did not spend enough time there. Statistics on road accidents in the UK confirm difficulties for righthand driving truck drivers [START_REF] Danton | Mainland European Truck Accidents in the UK -Key Issues for Drivers[END_REF] There are many entry points to the two mode metaphor and the reason I choose this one is mainly because it makes the important aspect vivid (if you ever had the experience of the other-driving habit): both a clear phenomenology and obvious behavioral differences are associated with the deployment of each mode in the two different cases respectively. Mode 1 is the way my brain operates when I cross the street in France, and Mode 2 when I do so in Great Britain. In the first case I think fast, in the second I think slow [START_REF] Kahneman | Thinking, Fast and Slow[END_REF]. But what do "fast" and "slow" mean? It is partly a matter of decisions/calculations unfolding in time, but the time differences reflect architectural differences in the organization of thought.

What the distinction is and what it is not

The psychological literature has accepted a distinction between two "systems", or two modes of operation of the brain in certain tasks, mainly reasoning and decision making tasks. Mode 1 is described as an automatic, fast and fluent operating mode that delivers rough but locally acceptable results; mode 2 is described as modulated by will and attention, as operating slowly and stepwise, as taxing memory load, and as delivering comparatively more accurate results in many cases. There are now a number of ways to present the distinction and to relate it to other older distinctions (intuition vs. reason, heuristics and biases vs. logic, encapsulated "Fodorian" modules vs. central processing; see Evans 2004) but let me just say what I take the distinction not to be. First and most importantly, it is not a distinction between two systems, strictly considered, if by "system" we mean something like the visual system or the auditory system, although it may be so interpreted. 2 Kahneman himself insists on the fact that "System one" and "Two" are akin to fictional characters. Second, it is not a distinction between two modules (like the vision module for face recognition and the vision module for line orientation). Both M1 and M2 rely on the operation of modules -although in addressing a particular task, they may tap into different modular resources, and deploy them in different ways. Third, and by (almost) the same token, it is not a distinction between having intuitions and not having intuitions. You have and use plenty of intuitions when you operate in M2 mode. Finally, the distinction is not that of innate vs. acquired. Learning does make a difference in operating M2, but on the one hand a lot of learning is present in the myriad systems that operate in M1, and on the other hand -to mention but an example -reading is the result of learning, but competent reading clearly displays M1 automaticity and fluency.

On a positive characterization, M1 and M2 are best construed as modes of operation of the brain. This is to say that although based on a host of different competencies, they are better seen at the level of performance rather than at the level of competence. This is suggested by the literal adverbial reading of Kahneman's distinction between thinking "fast" and "slow". One may thus characterize the approach defended here as an "adverbial" construal of the relevant phenomena, as opposed to a "substantival" construal, typified by talk of "systems".

Generalizing the distinction

Talk of modes is crucial to a first generalization. There are a large variety of mental engagements over and above verbal problem solving and decision-making. As we have seen, navigation is hospitable to the two modes distinction. Visual analysis is another example: you can just let vision process information automatically, or you may want to intervene on it by directing your overt attention to details [START_REF] Cavanagh | Attention routines and the architecture of selection[END_REF].

Second, in the tasks standardly discussed in the literature on reasoning, the overarching "control concept" of M2 is enhanced epistemic or pragmatic quality. 3 This too can be generalized. You want to end up in 2 See [START_REF] Casati | Distinguishing the Commonsense Senses[END_REF], for a discussion of the criteria used in demarcating sensory modalities.
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The enhancement is not always available, though. Face recognition is a paradigm case of an M1 activity of the brain that is hard to improve by M2-like observation processes. But the point is that in some circumstances M1 may not be available, and we need to use M2-like processes (e.g. in creating and then using facial composites such as Identi-Kit). People with prosopagnosia (face blindness) learn some strategies that mitigate the socially indesirable consequences of their condition, e.g. they explicitly create memory association of identities with some distinctive features, such as gait a zone in which the quality of your representation or of your action is better than the one you would obtain in using the first thing that comes to mind, i.e. in using M1, relative to a certain task such as navigating or finding the solution to a logic problem.

For the present purposes, the main aspect of M2 is that it is a mode of operation in which various M1-like activities are modulated and regimented for performing a certain task such as navigation. When you address a certain problem in M2 mode, you do not trust, or you do not care about, the first thing that comes to mind; and you try to make sure that other, more trustworthy things come to mind. As an illustration, consider the difference between walking down to the cafeteria, (something you did so many times that not only it feels automatic, it is automatic to the point of making you forget that you wanted to go to the newsstand), on the one hand, and on the other hand going from to Place de la Concorde to the Eiffel Tower, unassisted by maps (something that requires you to plan, visualize, double check, put together bits and pieces of spatial knowledge.) How does M2 work? After a long period of attention to how M1 can interfere with normative reasoning, the literature has produced a number of insights into the functioning of M2 activities. The mechanics of M2 is assumed to be a mix of inhibition and selective attention [START_REF] Stanovich | Distinguishing the reflective, algorithmic, and autonomous minds: Is it time for a tri-process theory[END_REF], but it also includes designing strategies or learning tricks to generate good solutions. For instance, whilst M1 comes up with biased, perception-generated answers to logic problems such as that presented in the Wason selection task [START_REF] Wason | Dual processes in reasoning?[END_REF], training in logic, or the use of local metacognitive strategies [START_REF] Houdé | Shifting from the perceptual brain to the logical brain: The neural impact of cognitive inhibition training[END_REF] may inhibit the responses that actually come to everyone's minds (including to the logician's mind) and buy time and attention for solving the task, based on principles. Overriding M1 is an interesting design problem for cognition. Probably metacognitive feelings are involved in getting M2 started. For instance, we may detect a conflict and become suspicious; a certain outcome may feel "fishy"; expertise plays a role here.

Once the revision process has started, checking each step of your solution-generating process is a standardly applied strategy. This can only work, of course, if you are able to access the various steps of the computation. Some other strategies are generally available: -Actually thinking twice, i.e., going over the process one more time: maybe the generated solution differs, or corrects the first one.

-Being systematically suspicious about the result, so that you may want to think twice.

-Learning by heart some partial solutions you are bound to use (for instance, the results of the multiplication table ).

-Running the process in reverse, conditionally: if this is what I obtained, then... But, as I said, the actual mechanics of M2 operation are as yet not fully understood [START_REF] Stanovich | Distinguishing the reflective, algorithmic, and autonomous minds: Is it time for a tri-process theory[END_REF]. For the present purposes, we can accept that as M2 operation is algorithmic in nature, action can take place at the input, at the computation, or at the output levels. Whether and how this is possible will depend on the type of process you plan to act upon. or hair color. Their relatives and friends can help by stabilizing some of those features.

Introducing M4

My proposal is to extend the M1/M2 metaphor to include another mode, M3. Actually, I propose to introduce two other operation modes, M3 and M4, and in order to exactly understand the import of the introduction of M3 I find it convenient to start from M4. M4 occupies an extreme of the spectrum of ways of operating under examination here. Working in M4 mode means delegating the relevant mental process to some external device, and only caring about the solution of the delegated process. M4 really is a proxy mode. For instance, you launch a navigation query ("Destination: Eiffel Tower"), and take directions from a GPS-based navigation device, by listening to the instructions dictated to you over a speaker. "Proceed to the intersection. At the intersection, make a left turn." You do not even look at the map on the display. This is a paradigmatic case of M4 of operation.

Let us spend some time on this particular example of the "talking navigator". First of all, this extreme type of human-machine interaction is only possible in heavily constrained environments, such as the road system, where decisions tend to be discrete, as the options are simplified: you rely on an ontology of networked 1-dimensional objects (routes,) left turns, right turns, and little else, where the only legal moves are going ahead or turning back -not, say, head for a 37° bearing.

Second, in most cases-and in this one in particular-you do not give up all of your mental life. You are still making decisions, you launch a navigation query, you listen to the verbal instructions and interpret them, you check them against your perception of the environmentconflicts may arise ("was it the first or the second exit at the intersection?") -and you should still be able to solve them. Yet, you are giving up most of the relevant mental life, if compared to a more engaged relationship with, say, a paper map. In particular, you are giving up navigational computations, that you outsource completely, in the same sense in which you outsource them to a taxi driver in an unknown city [START_REF] Marconi | Contro la mente estesa[END_REF]. In M4 mode you only access/perform at the input and/or the output of the computation, and you do not run any of the relevant computations in your brain.

Let me introduce a distinction between core computational tasks and auxiliary computational tasks. A core computational task, relative to a given performance, is a task that is essential to obtain the desired result. In navigation, core computational tasks are dead reckoning and determining a direction, for instance. You must be able to compute your local position and you must be able to compute your direction to target, either by finding a heading directly to target, or by laying down a sequence of waypoints and then finding a heading to each of them in sequence. In M4 mode the core computational task of navigation is clearly offloaded. You do not need to know where you are and you do not need to calculate any of the next steps. Still, you must compute something, i.e. how to launch a query (how to interact with the device) and how to interpret the result. Relative to navigation, these are auxiliary computational tasks, as they are not navigational computations. Besides, they are not specific to navigation and are actually shared by many other tasks (e.g. looking up an encyclopedia entry on your PC.)

A signature feature of M4 is then that you do not need to access any steps of the core computational task that characterizes the performance. The nature of the performance changes: it is no longer "navigation", but "use of an instrument that finds the route for you."

Introducing M3

I sought to characterize M4 in order to gain a better understanding of M3. M3 is distinct from M2 in that it essentially uses external artifacts, and is however distinct from M4 insofar as, relative to a particular task, delegating to external artifacts is not wholesale -and definitely does not outsource some core computational task. As an instance, consider navigating an unknown environment by using a paper map. First, this is clearly different from navigating (M1-like) in a known environment for which your brain has constructed -you can't help it -an effective mental map. The notion of a mental map may itself be controversial [START_REF] Madl | Computational cognitive models of spatial memory in navigation space: A review[END_REF] for a review), but I assume that information is stored in the brain in map-like, i.e. spatially organized, format. The M1-like features of mental map representation and use, on the other hand, are not controversial. You do not need to consult an external map to find your way back to the elevators in this building: fluency and automaticity are granted here. Second, navigating with a paper map in an unknown environment is clearly different from taking directions from a GPS, or setting an autopilot, which are prime examples of M4 mode of operation. In an unknown environment, assisted by a map, you try in a careful, stepwise fashion to identify landmarks, to interpret and assess affordances, and to keep an explicit mental record of visited places; you are also inhibiting some of your powerful M1 routines [START_REF] Stanovich | Distinguishing the reflective, algorithmic, and autonomous minds: Is it time for a tri-process theory[END_REF]. (For instance, your perception-based intuitions suggest proceeding in a straight line, but the map signals an obstacle that is invisible from your current location, and so you take a detour; to take another example, your mental mapping system hooks on to whatever visual features are available in the landscape, including clouds and waves, which make for very ephemeral landmarks, and you have to inhibit or discard this hooking.) You interpret the map propositionally, not just as a depiction of the terrain, but as a set of instructions, of inferential cues, that are subject to distortions of various type [START_REF] Tversky | Distortions in memory for maps[END_REF]Tversky andLee 1998, 1999;[START_REF] Denis | The description of routes: A cognitive approach to the production of spatial discourse[END_REF] All this puts you in an M2-like mode of operation. But the map is essential here; interaction with the map modulates all the other activities you engage in. Map-assisted navigation at its core consists of deliberately thinking of and making a connection between you and your environment, which requires interpreting both the map (to make quick inferences about what to expect around you) and the environment (to assess the presence of landmarks), before trying to connect the one to the other.

A map stores information about a place in a specific, spatially structured way [START_REF] Casati | Parts and Places[END_REF][START_REF] Rescorla | Predication and Cartographic Representation[END_REF][START_REF] Kulvicki | Maps, pictures, and predication[END_REF] For our present purposes, the important point is that it records information about places that you may or may not have visited, and in particular about places that you may not be able to perceptually access in the present moment. A map used for navigation should be capable of supporting certain specific queries. By asking the appropriate questions of the map, you can for instance determine that you are in a certain location, and that you should move in a certain direction if you want to reach your final destination. In order to perform these functions in navigation, a map needs orienting. Orienting can be explicit (as when you are able to have a meridian's representation on the map coincide with the represented meridian), or implicit (you master a set of rules for transforming each direction you establish on the map on a direction in the represented region; no matter the actual position of the map relative to you and your environment.) In both cases you are establishing physical relationships between the map and the environment in which the map is situated, and this requires a certain set of skills on your part, which you must learn. Navigation is computation: you should be able to compute, on an oriented map, your current location, by finding the appropriate correspondences between represented landmarks and their representations (for instance, the bearings of two landmarks intersect on the map in a point that approximates your current location).

Are you "delegating" to a map, in the sense in which you were delegating to the talking navigator? Certainly not. When you interact with a map you engage in a specific mode of operation. To recap, you have to be able to ask questions that the map can provide answers to, and be able to find the answers on the map, in order to make decisions; you actively engage with the map, and this engagement lets you generate the mental representations that you need to make your decisions and start your motor routines. You are core-computing on the map and with the map position and route yourself. This way of interacting I take as definitional of M3.

The mechanics of M3

M3 involves external cognitive, epistemic artifacts essentially, and we have to consider now the features of these artifacts. The first key distinction I have in mind here is that between representational vs. nonrepresentational cognitive artifacts. 4 Some artifacts are not cognitive: hammers, nails and scissors belong in this family. Although you have to cognitively engage with them in order to use them, and although they may have a cognitive effect on you, their function is not to impinge on your cognitive states; whatever they may do to cognition, they don't do it by design. On the other hand, epistemic artifacts, by design, are meant to have an effect on your cognitive states. For instance, they may have been designed to improve the quality of your cognitive states. How do they do this? The main sub-distinction here is between representational and nonrepresentational artifacts. A pair of glasses with suitable lens correction will make you see better. If you have to read a road sign, you end up in a better cognitive situation relative to not wearing them. Glasses intervene on the incoming information by structuring it. However, glasses do not represent anything; they are not about anything. Wearing glasses does modify your mental representation -your visual image of the scene in front of you -but glasses (and their cognates mirrors, microscopes, telescopes, periscopes) are not like written words, maps or painted images, which are items that have representational content (over and above structuring the information that gets to your senses).

In the case of cognitive artifacts, the pragmatics condition the recruitment of cognitive functions and strategies and constrain the design of the artifact. Given the variety of uses, we observe some quite specific and at times interconnected ways cognitive artifacts interact with the brain, i.e., types of cognitive mechanics: 4 Some other ways of classifying cognitive artifacts are availble in the literature. See Hutchins 1999;[START_REF] Kirsh | The intelligent use of space[END_REF][START_REF] Heersmink | A Taxonomy of Cognitive Artifacts: Function, Information, and Categories[END_REF][START_REF] Bloom | Theories of artifact categorization[END_REF]. I stand by this minimal classification without making any claim as to its completeness or adequacy. As a matter of fact, classifications of artifacts tend to be theory laden, and little attention is in general paid to the underlying mechanics.

freeing up working memory, storing information, making inferences visually available and available for inspection, priming action, bridging different modules, shunting information, providing hyperstimuli to a module, making orienting and navigation possible, indexing, displacing complex searches to automatic brain routines.

This is, of course, an open-ended list. Here is where a key theoretical tool of the account I would like to propose finds its place. In all those cases we can point to some specific cognitive advantage linked to the adoption of a given artifact. One of the main tasks for psychology is then to find operationalizations of the advantages (e.g.: in what is it easier to use a route display rather than a map display on an embarked navigation system? What makes certain types of diagrams better suited than others in order to extract inferences? [START_REF] Tversky | Lines, blobs, crosses, and arrows: Diagrammatic communication with schematic figures[END_REF], Haiser & Tversky 2006 on arrows; Tversky 1995); Why are certain items in the multiplication table easier to remember than others?) And the main task for designers is to assess and exploit the tradeoffs between cognitive advantages.

Let me give a few examples of quite specific interactions between cognitive artifacts and the brain along the lines I just drew.

Displacement. Suppose you are looking for the trains leaving between 9 and 11. You are presented with four timetables, each presenting the same facts, but in a different graphic style: Mixed Bag, Order; Highlight, Chunk. You shall notice a difference in retrieving the desired set of times. Larkin and Simon (1987) would claim that the four timetables are informationally equivalent but computationally different. [START_REF] Tversky | Cognitive design principles for generating visualizations[END_REF] distinguish here between the Principle of Congruence ("the structure and content of a visualization should correspond to the structure and content of the desired mental representation") and the Principle of Apprehension ("the structure and content of a visualization should be readily and accurately perceived and comprehended", p. 56). But these overarching distinctions do not tell us about the mechanics yet. What are the computational differences that matter for Apprehension? Why does it take longer to search in (Mixed Bag) than in any other style? If you think about your behavior in front of (Mixed Bag), unassisted by paper and pencil, you'll notice that you have to pay attention sequentially to each item in the series, you have to explicitly mentally label it as a positive or a negative, you have to store positives in memory, and possibly revisit the series for double checking. That means that both targets and distractors are processed and re-processed.

You must remember what the target's content is, or where an encountered target was, in case you forgot the content. Both spatial and short-term memory are actively engaged and put under pressure, and paying attention to each item clearly locates your activity in an M2-like area. In the other three formats, powerful and fast computational routines of the visual system take up part of this chore, kicking it to M1 modes of operation. The visual system loves ordered series, color differences and chunks, and can instantly zero in on the positives as they have been singled out in a visual-system-friendly format [START_REF] Healey | Attention and Visual Memory in Visualization and Computer Graphics[END_REF]. Displacement of cognitive tasks is one of the key mechanisms of cognitive artifacts. The design implicit in (Order), (Highlight), and (Chunk) is an orchestration of M1-operating routines, that are more effective than the M2 work done when searching in (Mixed Bag).

Displacement is interesting in two other respects. First, it does not require learning, and thus is extremely effective, giving designers of cognitive artifacts great leverage. Second, moving computations to one part of the brain to another keeps the computations within the boundaries of the brain. The non-necessity of learning distinguishes Displacement from other shifts of cognitive load within the brain. For instance, in gaining expertise about paintings, art dealers train their brain so that certain complex step-by-step (M2) judgements about the quality of a painting are automatized and get compressed into intuitive, perception-like assessments (M1). Different parts of the brain are involved [START_REF] Kirk | Brain correlates of aesthetic expertise: A parametric fMRI study[END_REF][START_REF] Houdé | Shifting from the perceptual brain to the logical brain: The neural impact of cognitive inhibition training[END_REF] talk of "shifting" for this latter mechanism), but automatization requires a fair deal of learning.

Shunting. When looking at a line drawing representing a chair, early phases of information processing are shunted: line extraction is directly interfaced with the recognition of a chair. An enormous cognitive advantage (quick recognition) is provided by the very parsimonious use of simple and uniform lines. The strong explanatory hypothesis here [START_REF] Cavanagh | Pictorial art and vision[END_REF]) is that at some level of visual architecture information is stored in a format that only specifies occlusion boundaries -precisely as line drawings do. This format is the mental target of line drawings. Thus, given the hypothesized architecture, drawings work efficiently because they allow shunting of information. This fact teams up with the simplicity of the production of drawings, as opposed to other representational styles (photorealistic images, silhouettes -Willats 1997): drawings are both representationally effective and easy to produce.

Bridging. External representations can act as bridges between representational systems that have no biological/evolutionary reason to team up. Bridging is the key to understanding reading and writing, for instance. Letters written on an external support are the external bridges between the visual recognition module and the phonological module. These two modules had no evolutionary ground for working together [START_REF] Dehaene | Reading in the Brain[END_REF]. They team up in those who read because years of tireless and often painful education and operant conditioning have established the relevant neural connections between them. And they do team up very effectively, as you are not able to just look at the patterns on this page and see mere scribbles or decorations: you cannot help but read what is written here, thus moving from a M2 slow deciphering, to a M1-type fluency. But they cannot team up without the written letters, without the relevant external bridges.

To take another example, numerals have been alleged (Spelke and Tsivkin 2001) as a linguistic and cognitive bridge between two modules incorporating "core" knowledge, that is, between precise subitization of small quantities and approximate representation of large quantities. By using numerals and counting, we can "see" small differences in large quantities that are not accessible to perceptual intuition (for instance, the difference between 58 and 59 apples).
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The mechanics impose design constraints on cognitive artifacts

A generalization from the case of numerals is at hand: the cognitive mechanics imposes constraints on the design of cognitive artifacts. "Displacing" or redistributing cognitive load is but one of the characteristics of M3. In general, M3 intervenes in M2-like way by orchestrating different M1-like activities and in M1-like way in some nuts and bolts of the fine-grained interaction with artifacts.

Think again of the way you interact with a map. You M2-like engage in a complex back-and-forth between map and terrain; once a relevant bit of information has been gathered, you make progress, update your position, and you do not go to look for that piece of information a second time. Moving your head back and forth from map to terrain, in order to gather information by your internal spatial mapping system, on the other hand, is performed in M1-like way. A contrast with photographs is useful here. Portability is the cognitive advantage and signature of maps over other environment representations such as photographs. Photographs are, by etiology and design, viewpoint bound. One may use a photograph as a guide to explore a certain environment, but the limits of this use are all too soon evident precisely because of the viewpoint-boundedness of photographs; if you move around, after a while some important landmarks the photograph represents will be out of view, and other landmarks, which the photograph does not represent, will become salient; parallax, hence perspective, changes dramatically as people move in the environment. This means that when using a photograph as an aid to navigation, the inferential load grows exponentially as one moves away from the photograph's viewpoint, and becomes more and more framed in hypothetical format. On the other hand, the inferential load required for using a map is constant over the whole territory mapped. The M2 engagement with maps fades into a number of automatic M1 routines as you start navigating, whereas the M1 immediacy of recognition of a landscape in a photograph turns quickly into M2 inferential reconstructions of the ground as you move away from the photograph's viewpoint.

Objections to the present proposal

Terminology: mode vs. substance

At the end of the day, M1 is an automatic, artifact unassisted mode, M2 is a reflexive, controlled and possibly algorithmic mode of operation, M4 is an assisted, proxy mode, and M3 is an assisted, non-delegating mode of functioning of the brain. One may quarrel over the terminology, propose similar labels for carving out the field at different joints, or propose different labels. Stanovich (2004) suggested renaming M1, understood substantivally as a full-blown system, as TASS (The Autonomous Set of Systems). The renaming would have the advantage of not considering M1 as a single entity, but as a bunch of modules or non-modular systems, autonomy being the signature feature of each of them. Insofar as I restrict the label 'M1' to a mode of operation, giving an adverbial reading of the label, I have no particular stance on this.

As can be seen from the previous discussion, some potential problems came precisely from a substantivized view of the 'system' terminology.

My suggestion is that we reserve the 'system' labels derived from the now established "dual processes" tradition for modes of operation, not 11/17 08/19/16 Roberto Casati for modules or groups of modules (i.e. "systems" in the old sense in which we talk of the visual system).

There have been calls for systems (or modes of operation, or styles of processing) over and above M1 and M2. The main proposal is in [START_REF] Stanovich | Distinguishing the reflective, algorithmic, and autonomous minds: Is it time for a tri-process theory[END_REF] suggesting that within M2 one distinguishes between an algorithmic system and a reflective system. The reflective system is what allows overriding M1 operating activities, installing an algorithmic mechanism in their place (consider again thinking twice before crossing the street in London: you first stop and ponderreflective activity; then decide to pay attention to each stepimplementing the explicit crossing algorithm). Once more, I am happy with this as it is basically a differentiation within M2 in the sense described here. (Stanovich himself proposes new labels, talking of the 'autonomous mind', 'algorithmic mind', and 'reflective mind': "The proposal is thus that just as mode 1 has been pluralized into TASS, we might now need to recognize two aspects of mode 2, the reflective and algorithmic." (p. 59). This proposal is echoed in [START_REF] Houdé | Measuring inhibitory control in children and adults: brain imaging and mental chronometry[END_REF].)

Another potential criticism concerns the risk of overgeneralization (for instance, to the vision/observation distinction.) However, I see a wide generalization as an advantage as opposed to former, more restrictive framing of the problem (e.g. talk of reason vs. intuition.).

Classification issues

A further criticism concerns the range of the concepts used here. It may be objected that M3 is actually an instanceof M2; in M3 we would just be in M2 mode, only we would use cognitive artifacts, not only intracranial routines. Paper-and-pencil reasoning or computing is after all one of the prototypical examples of M2. But I would like to resist the subsumption move on the following grounds. First, subsumption would prevent us from seeing an aspect of M2, which is its being composed of a number of activities that are performed in M1 modehere the paper-and-pencil example prevents us from providing a sufficiently articulate description of the phenomena. Second, M3 itself involves orchestrating not only slow and reflective activities, but also M1-like activities, as we have seen in the timetable example.

The continuity issue

A third potential criticism is that there is more continuity between the systems than the adopted, discrete labels may suggest. This is somewhat evident at the M4 end of the spectrum, where the amount of core computation that is outsourced appears to be a matter of degree, creating a soft gradient with M3. However, the distinction between the two "paradigm" cases of the talking GPS navigator and of the engaged use of a map should be sufficiently telling for the broad classification we are after. A more delicate issue may present itself at the M2-M3 interface, an issue different from that of subsumption discussed above. The problem is created in particular by the theoretical status of spoken language, which, being articulated in public, physical utterances may be considered as a kind of external cognitive artifact. Most certainly, spoken language is involved in most of the tasks that are defining of the M1-M2 divide, if only because these tasks require interpreting instructions imparted in natural language. Furthermore, spoken language is certainly used in orchestrating various mental activities. On top of that, some elements of language look like more standard artifacts (numerals [START_REF] Casati | Numerals and word sequences[END_REF]) resemble maps, and Tversky 2015 lists some spatial aspects of spoken language). Another delicate issue is the use of the body, in particular in gesturing interpreted as a kind of scaffolding, as a communication instrument or as a way of articulating thought [START_REF] Casati Goldin Meadow | Hearing Gesture: How Our Hands Help Us Think[END_REF], Hostetter and Alibali 2009, Beilock and Goldin-Meadow 2010, Goldin-Meadow and Beilock 2010[START_REF] Jamalian | Gestures for thinking[END_REF][START_REF] Giardino | Diagramming : Connecting Cognitive Systems to Improve Reasoning[END_REF]. All these examples could invite skepticism about the M2-M3 demarcation proposed here. One line of defense of the proposed demarcation is that spoken language is the only clear singularity here, and that besides that it would be the only module-based cognitive artifact. Pursuing this line would lead to the suggestion that cognitive artifacts were (and still are) modeled on the relevant features of spoken language, which would constitute a sort of Ur-cognitive artifact. Bodily gestures may be less problematic, insofar as their public, "frozen" aspect is more in line with the paradigmatic examples of cognitive artifacts. But surely the continuity issue needs further exploring.

Open questions

The demarcation issues lead us to some other open questions. One is the relation of the M3-M4 classification with existing philosophical theories of the extended or of the augmented mind (Clark 1996, Clark andChalmers 1998). A demarcation issue lurks in the proposal of considering the use of cognitive artifacts as determining a form of "extension" of the mind. Without entering into the intricacies of the debate about the merit of redefining the mind's boundaries [START_REF] Marconi | Contro la mente estesa[END_REF], the present proposal, by shifting the focus to distinctions within performance, may contribute to defusing a substantivalist reading of the opposition between assisted and unassisted cognizing. One may resist the inference from the fact that the mind interacts with artifacts, to the claim that these become actual parts of the mind. We may consider but one specific case discussed by Clark and Chalmers 1998, in which mental what-memories (remembering that one has to go to a certain event) are replaced by mental where-memories (remembering to look at the calendar to see what event one should go to). The strong reading of the extended mind thesis, according to which we have the right to consider as a part of our mind any element that functionally replicates mental functions, is the only one available here, in that it is not supplemented by a computational equivalence. Where-memory searches are computationally different from what-searches. Memorydeprived, but notepad assisted Otto and memory-efficient Inga may be functionally equivalent (Clark and Chalmers 1998), but they are computationally nonequivalent. For the present purposes, thus, we can be neutral as to the engaging claims of the metaphysical thesis. 5

Why use those metaphors?

Finally, a very general question. Why do we need these semimetaphorical concepts in general? Why should we endorse them?

Although I defended only an adverbial reading of the labels, it may be argued that in the case of the M1/M2 distinction there may be more 5 Other metaphors, such as "the world as external memory", can be resisted on similar grounds. For instance, if we set in sunlight an oriented model of a city to determine the impact of shadows from a building, we are reducing our computational load, but we are not offloading computations to the model, that is not computing anything.

substance to it; it would be more than just a metaphorical redescription. M1 and M2 modes would then correspond to natural psychological kinds, tokened in different brain circuitries. The same can very well be the case for M3, and (relatively trivially) for M4. Some of the literature on the two systems clearly goes that way.

Be it as it may, the use of metaphors is important for mainly two reasons. The first is that we need to keep track of history and make room for interdisciplinarity in scientific development, so that we can link current research to research in different epochs and domains. Umbrella labels allow for a certain tolerance that future research may find too generous; but at the same time future research may just depend upon the present tolerance. The second is that we want research to reach out to life, sooner or later. This means that we need to employ easy-to-grasp, handy concepts. The proposal to introduce M3 and M4 builds on the relatively widespread acceptance of dual system language in some communities (e.g. behavioral economics, from where it is put to use in policy making and marketing; Samson andVoyer 2012, 2014.) It purports to enrich our common-sense representation of psychological processes, so as to assist planning and decision-making, in particular in areas such as education. This, I dare say, is all the more important today, as we are swamped by a flow of technological innovations that interact in complex, somewhat surprising, and mostly non-trivial ways with our brains.

I first met Barbara Tversky many years back in the south of France, at a workshop on space representation. We have since been conference friends, mostly meeting at workshops that are at the borders of our respective disciplinary and competence areas. This may bear witness to our shared dissatisfaction with too rigid disciplinary demarcations, and possibly with the desire to classify too much. 

(

  

  And yet with this contribution I hoped to create a stable demarcation, for a reason. If you agree with me on the existence of a specific mode of operation of the 17/17 08/19/16 Roberto Casati mind that coincides with what I called here M3, there is no question that Barbara is the person who, more of anyone else, contributed to the understanding of how the mind works in M3 mode.Thanks to Pierre Bonnier, Marco Fasoli, Valeria Giardino, Vittorio Girotto, Nicole Hall, John Kulvicki, Diego Marconi, Elena Pasquinelli, Goffredo Puccetti, and to the participants to the 2015 Chicago meeting and to students at the course on cognitive artifacts at the University of Turin, for insightful comments.

Computations are intended here in the sense of[START_REF] Marr | Vision[END_REF] who distinguished a computational level -as opposed to an algorithmic level and an implementational level -in his characterization of the workings of a cognitive system.