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Abstract-An experiment was conducted to examine the hypothesis that the right hand system is superior in the processing of visual information. A manual aiming task utilizing four visual conditions was employed. In the full-vision (FV) condition subjects were afforded vision of both the hand and the target throughout the course of the movement. In the ambient-illumination-off (AO) condition. the room lights were extinguished at movement initiation, thus preventing vision of the moving limb. The target remained illuminated. In the target-off (TO) condition. the target was extinguished upon initiation of the movement. Ambient illumination and thus vision of the hand remained present. Finally there was a no-vision (NV) condition in which ambient illumination was removed and the target was extinguished upon initiation of the response movement. Although the manipulation of vision had potent effects upon terminal accuracy, and influenced reaction and movement time measures, the hands did not differ in the extent to which these characteristics were expressed. A left hand advantage for reaction time was observed. This may reflect a relative increase in right hemisphere involvement prior to aiming movements which are spatially complex.



INTRODUCTION RECENT attempts to account for the superiority of the preferred hand on a variety of aiming tasks have focussed on the processing characterisitics of the cerebral hemispheres. Two perspectives have been dominant suggesting, respectively, that the left hemisphere system mediates more precise parameterization of force [16. 171, or more efficient execution of “error corrections” utilizing sensory feedback [S, 18, 193. On the basis of hand differences on a Fitts‘ task 173. the magnitude of which varied with ID value, FLOWERS [8] proposed that the essential diflerence between the hands was in terms of “the sensory or feedback control of movements” (p. 39). The most convincing support for this position has been the study conducted by TOIX~K and CISNEROS [18] in which the largest differences between the hands were observed in the terminal phase of aiming movements. The time spent during this portion of the movement. was proportionately larger for the left hand. and was thought to reflect efficiency differences in effectrng “error corrections” when greater precision was required. Recently the FLOWERS [S] feedback position has been interpreted as a suggestion that the right hand system is superior in the processing of visual information [16]. It should bc noted. however, that Flowers’hypothests was not limited to the use of visual feedback. Specifically Flowers proposed that the preferred hand was more efficient in modifying movement trajectories on the basis of feedback regardless of its source. In two recent papers. Roy and ELLIOTT 116, 171 have attempted to examine this issue through direct manipulation of the visual information available during the course of movements. There is controversy as to the manner m which visual information may be utilized in the regulation of aiming movements [4, 123. CARSON and GOODMAN [3] have demonstrated that vision of the hand only is utihzed in a pseudocontinuous fashion leading to tmprovements in terminal accuracy. whereas hLlSS0N et al. [I41 have shown that vision of the target only has a stmjlar regulatory function. Within the context of the FLOWEKS 183 formulatton. it is therefore necessary. that the manipulatton ofvisual condition induces a change in the mode ofcontrol. In addition. as it is the e#iciency of effecting moditications which is emphastzed, hand by visual condition interactions for latency measures are, potentially. as Important as interactions involving error scores [cf., 181. In the Roy and Elliott studies the utility of visual feedback may have been limited by the use of single target position. In addition. only two visual manipulations were employed. full-vision and no-vision. The present study 121s



was conducted with the aim of providing a rigorous test of the hypothests that the hand advantages are due to differcncea in the efficiency of utiliztng visual feedback. Four visual condtttons were employed. In the full-vision (FV I condition subjects were atTorded vtston of both the hand and the target throughout the course of the movement. In the ambient-illumination-off (AO) conditton. the room hghts were extmguished at movement Initiation. thus preventmg vjision of the moving limb. The target remamed tlluminated. In the target-olT(TO) condition. the target was extingutshed upon inittation of the movement. Ambtent illummstion and thus vision of the hand remained present. Finally there was a no-vtston (NV) condition m which ambtent illumination was removed and the target was extmgutshed upon Initiation of the response movement. Followmg Flowers. the greatest right hand advantages are predtcted for condtttons affording moditication of the movement trajectory. In the full-vision condition subjects may potentially compare the relative posittons ofthe limb and the target. and it is in this condition that one might expect discrete modifications to occur. As such. the largest asymmetries would be anticipated in the full vision condition. The extent to vvhich the intermediate condittons IAO and TO) may lead to benefits which are asymmetrically expressed may depend on the extent to which vision of the hand or the target subserves “error corrections”. As discussed. there is evidence that these sources of information dtl not form the basis of discrete modifications but rather are used in a continuous fashion 13. 141. Finally. hand dilferences are likely to be diminished in the no-vtsion conditton in which no sources of visual feedbach are available.



METHODS Subjects were ten. experiment naive, male and female volunteers. each of whom were paid S10.00 for thetr partictpation. All subjects were right-handed [13], and had normal or corrected to normal vision.* Apparatus



Jiw data collrction



Subjects were seated facing a 50 cm x 50 cm display panel, constructed in a fashion such that a 21 x 71 array of LEDs (centres spaced by 2 cm in the horizontal and vertical directions) was not normally visible behind a translucent hardened glass screen. Activation of single LEDs (target lights) resulted in a projection which was viewed by the subject as a point source of light. The central light of the array was the fixation point. located 50 cm directly ahead of the subject at eye level. The display panel was composed of an Interaction Systems Series 4OOfl touch sensitive screen. interfaced with a microcomputer such that points of contact of subject’s linger upon the surface were registered as 2-dimensional co-ordinates. In the configuration used. the screen had a horizontal resolution of < I .20 mm and a verttcal resolution of < I .65 mm. Prior to all trials the Subject’S finger was placed upon a microswitch starting position located on a virtual line between the centre of the display panel and the subject’s midline. 40 cm from the surface of the panel and 42 cm below the fixation point. The microswitch and LED array were interfaced with the controlling microcomputer. Ambient illumination within what was an otherwise completely light free. black walled room, was provtded by a custom modified single fluorescent lamp.? A control device allowing almost instantaneous offset of the lamp t ~25 msec) was triggered under microcomputer control. thereby allowing for the lamp to be extinguished upon movement initiation. or for the lamp to remain on throughout the course of the movement. For condittons in whtch the lamp was extinguished. the lamp was re-illuminated upon movement terminatton. Eight target positions were employed. four to each side of the vertical midline of the panel. Each target could bc specified in terms of: field. eccentricity and midpoint. These factors designated side (left. right 1. hortzontal distance from fixatton (inner. outer), and v*ertical distance from fixation (above. below) respectively. Inner targets were 60 mm eccentric from the vertical midline respresenting 6.84” of visual angle while outer targets were 140 mm eccentric (I 5.64 ). With respect to the relation to the Midpoint. targets were 9.09 of visual angle (X0 mm) above or below the lixation point.



A repeated measures (2 x 4 x 2 x 2 x 2) factorial design was utilized. The five independent variables were hand (left or right). vision condition (full-vtsion (FV), target extinguished upon movement mittatton (TO), ambient illumination cxttnguished upon movement initiation (AO). and no-vision (NV)). held (left or right), position of the target in relatton to the midpornt (lower or upper) and target eccentricity (inner or outer). Each subject underwent two experimental sessions which were generally held on successive days. Test sessions comprised eight blocks (tn random order) of 40 trials, one block in each combination of hand and viston condttton.



*It was subsequently ascertained that one subject had a minor visual deficit, thts subject was excluded from all analyses. t 
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