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Abstract In order to investigate the influence of covert motor processes in the recognition of visual events, we compared the response times (RT) in two similar tasks, one involving a to-be-grasped object and the other involving a to-be-observed object. In one task, we asked right-handed subjects to tell whether an observed screwdriver presented in different orientations and rotating on its main axis was screwing or unscrewing (screwdriver task). In the other task the visual stimuli were precisely the same, but subjects had to think of the screwdriver as being the pivot pin of an imagined clock, turning its hands from the back (clock task). They had to tell whether the imagined clock hands were moving clockwise or counterclockwise. In the screwdriver task, a prominent right-left asymmetry consisting of higher RTs for stimulus orientations awkward for a right-hand grip was present, suggesting that subjects adopted a strategy based upon mentally simulating the grabbing of the screwdriver handle with the dominant hand. Consistent with the hypothesis that the crucial factor that triggers these motor imagery processes is the “graspability” of the relevant object in the scene, in the clock task the right-left asymmetry disappeared in most subjects, RTs mirroring the symmetry of the visual stimuli. These findings indicate that, when interpreting a scene involving a to-be-grasped object, a strategy based upon motor imagery (mental grasping), probably unfolding procedural knowledge, is activated. When the scene involves a to-be-observed object, the recognition task can be accomplished through other, possibly visual, strategies. C. de'Sperati (✉) LAPCO, Università S. Raffaele, via Olgettina 58, I-20132 Milan, Italy e-mail: [email protected] Tel.: +39-02-26434859, Fax: +39-02-26434892 N. Stucchi Dipartimento di Psicologia, Università degli Studi di Milano-Bicocca, piazza dell'Ateneo Nuovo 1, Milan, Italy e-mail: [email protected], Tel: +39-02-64486744, Fax: +39-02-64486705)
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Introduction Motor imagery, i.e., the capability to imagine our own body, or parts of it, in motion, has been proposed to underlie a number of nonmotor functions. For example, if we are requested to tell whether a visually presented hand is a right or a left hand, a mental motor simulation strategy is activated, consisting of mentally matching the observed hand with our own hand: we would mentally move our hand so to bring its internal image in a position comparable with that of the observed hand (Parsons 1987, 1994). It has been shown that motor control neural structures are implicated in this visual task (Parsons et al. 1995; Kawamichi et al. 1998). Interestingly, the neural machinery involved in mental simulation of this motor act appears to be lateralized: left brain structures are mostly involved in simulating the movement of the right arm/hand, while right brain structures are selective for left arm/hand motor imagery (Parsons et al. 1995, 1998). The use of implicit motor imagery seems to extend to interpretation of events involving the motion of manipulable tools. In a previous research (de'Sperati and Stucchi 1997), we presented subjects with a motion picture of a screwdriver rotating on its main axis and displayed in different orientations. We showed that the response time (RT) to recognize whether the screwdriver is screwing or unscrewing (screwdriver task, Fig. 1A) is higher: (1) for orientations displaying the handle far from the observer, as compared to orientations in which it appears close to it (RT15° 
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