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Enactive cognitive sciences Author: Elena Pasquinelli [INSTNICOD] Contributors: Annie Luciani [INPG] Current (or New) version Enactive cognitive sciences consist of a heterogeneous group of approaches to perception, action and cognition that form a new wave of approaches in cognitive studies. The enactive cognitive sciences have raised in the last two decades in reaction to what has been described as the cognitivist mainstream, characterized by the terms “computationalism” and “representationalism”. In opposition to the mainstream, the new wave is characterized by a strong accent upon the role of action in contest, for consequence upon the situated, distributed and embodied character of cognitive processes.



The new wave has expressed three main claims: the criticism aimed at representations, the fundamentally situated and embodied nature of cognition, and the importance of action for the cognitive system. Activity is the common denominator of these three issues, in that the embodied-situated natural organism (and the artificial creature) continuously interacts with its world and this latter entity too cannot be taken for granted, since the interaction with the cognitive agent is relevant for its categorization.



The over-all vision that emerges is that of a cognitive system that is inserted in a context and in an acting body: cognition is more a property of complex systems that include reasons for knowing, ways of acting and perceiving, bodily properties and significant environments, than the function exerted by some kind of abstract entity, whose physical conditions and surroundings can be varied at will. It follows that the subdivision of cognitive systems into hierarchical levels from the input to the central elaboration and finally to the output is an oversimplification of the interactions that perception cherishes with action and with more abstract forms of thought. The same distinction between low-level (perception) and high-level (thought, use of symbols) processes can be questioned, even if not (sharply) rejected downright. The computer is no longer the privileged metaphor of cognition, and Artificial Intelligence and Cognitive Psychology surrenders the place of queen of the research on cognition to more embodied disciplines, such as robotics, biology, infant psychology. Even the neurosciences find their explanatory powers reduced when they do not take into account the relationship between the brain, the body and the environment.



At present, a growing number of researches point in the direction of the enactive, embodied, situated view sharing the following key assumptions: - World is its own best representation: representations can be considered as obsolete for explaining cognition and thus be completely rejected (i.e. [Brooks, 1991] and [O'Regan, 2001]). The world is thus proposed as to function as its own best representation. In some cases, this strong position is associated with a shift of the explanatory attention from the so-called high-level cognitive processes (such as problem solving, an issue which is typically addressed by classical Artificial Intelligence) to low-level cognitive processes such as animal motor behaviours (to be reproduced in robotics by artificial creatures, as in [Brooks, 1991], and human perception [O'Regan, 2001]).



- Strong accent on the role of action in perception and on the situated condition of the cognitive functions. Perception is described as a form of action, an explorative procedure [O'Regan, 2001] and the functions of representations and memory are externalized in the world and retrieved thank to the perceptual activity of the creature [Brooks, 1991]. The role of action in perception can be differently interpreted, the reduction of perception to action being an extreme position. - Low-level, high-level cognitive processes and symbolic representations are described as affected by the presence of the world and by action [Hutchins, 1995] [Clark, 1998]. Action, perception and cognition are always anchored in some state of the world external even to the body. - Different roles can be attributed to actions in perception and cognition. Even if the claim that action plays a role in perception and cognition seems to be shared by the most part of the opponents to the classicist view, this assertion assumes different grades. In particular a difference can be traced between those who attribute to action a role of guidance over perception and those who affirm that action is responsible for the perceptual content [Lederman, 1987], [Noe, 2003].



The described directions of research can be associated to three more organic approaches to perception, action and cognition that share some of the tenets of the group of enactive cognitive studies, and that can hence be considered as part of the new wave in cognitive studies: - Dynamic Systems approach, claiming that cognition can be seen as dynamic systems able to exhibit implicitly complex behaviours [Thelen, 1994]. - The enactive vision of cognition, in which cognition is the result of the coupling of the organism and the environment, this coupling being a structural element for their co-evolution [Varela, 1991]. - The ecological view that proposes a form of direct perception approach in which not only perception is for action and action directs perception, but what is perceived are the possibilities of action that the objects of the world represent for the organism [Gibson, 1966].



References: Brooks, R. A. (1991). Intelligence Without Representation. Artificial Intelligence Journal(47), 139-159. Clark, A., & Chalmers, D. (1998). The extended mind. Analysis, 58, 10-23. Gibson, J. J. (1966). The Senses Considered as Perceptual Systems. London: George Allen and Unwin. Hutchins, E. (1995). Cognition in the Wild. Cambridge, MA: MIT Press. Lederman, S. J., & Klatzky, R. L. (1987). Hand movements: A window into haptic object recognition. Cognitive Psychology, 19(3), 342-368. Noe, A. (2003). Art as enaction. Available: http://www.interdisciplines.org/artcog/papers/8/10. O'Regan, K. J., & Noë, A. (2001). A sensorimotor account of vision and visual consciousness. Behavioral and Brain Sciences, 24(5), 939-1011. Thelen, E., & Smith, L. B. (1994). A Dynamic Systems Approach to the Development of Cognition and Action. Cambridge, MA: MIT Press. Varela, F., Thompson, E., & Rosch, E. (1991). The Embodied Mind. Cambridge, MA: MIT Press.
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