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It has been suggested that number manipulation involves shifting attention along a left-to-right oriented continuum. In an attempt to further our comprehension of this mechanism, I will present a series of eye-tracking experiments combining free visual exploration with auditory numerical tasks. The first experiment required participants to compare two-digit numbers to 45. A leftward ocular drift was observed while participants were listening to numbers smaller than the reference in comparison to larger numbers. The drift started early when the decade was sufficiently discriminating to allow a fast decision but later when the unit needed to be processed. The second experiment investigated the solving of addition and subtraction problems. A first difference was observed just after hearing the operator: the plus sign shifted the eye rightward compared to the minus sign. A second difference was observed later between problem offset and response onset: addition shifted the eye rightward compared to subtraction. In a last experiment, I measured the pupil light response of participants performing an auditory comparison task in front of a screen split into a dark and a bright area. Under strict control of central fixation, I showed that variations of pupil diameter reflected the side covertly attended by the participants as they classified numbers as smaller or larger than 45. These data indicate that number manipulation involves covert attention shifts that surface at an oculomotor level and reflect the dynamic integration of the serial order of numbers, their organization in units and decades, and the polarity of arithmetic signs.

 
