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Reaction time in a detection or a location discrimination task was longer when a target appeared at
the same location as in the previous trial (inhibition of return; IOR). However, it became shorter
when the task was color or orientation discrimination (facilitation of return: FOR). This dichotomy
was observed in the single target as well as in the popout displays. In additional experiments,
vernier, size, and luminance discriminations all led to FOR, whereas eye-movement and arm-
reaching tasks led to IOR. Moreover, identical stimuli could lead to the opposite patterns of result
depending on the nature of the task: inhibition in global location tasks, and facilitation in feature
analysis tasks. These may correspond to “where” vs “what” or “action” vs “recognition” pathways
neurophysiologically. Copyright © 1996 Elsevier Science Ltd.
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INTRODUCTION

Spatial attention is an indispensable aspect of visual
information processing. This is because the brain has a
limited capacity whereas infinite amount of information
flows in the sensory channels. Without selection and
filtering by attention, it would be impossible to perceive
what is important and where to respond appropriately
(James, 1890; Helmholtz, 1910; Broadbent, 1958).

Reaction time (RT) has been often employed as a
sensitive measure to access the selection and filtering
processes, and it has revealed various effects in a spatio-
temporal context. For instance, consider a situation where
a cue and a target are presented sequentially, either at
the same or at different locations. When the target is
presented at the same location as the cue, RT is longer
than that at a different location. This is true particularly
when the interval between the onset of the cue and
the target (stimulus onset asynchrony; SOA) is relatively
large (300-1500 msec) (Posner & Cohen, 1984). This
has been called inhibition of return (IOR) and has
been repeatedly duplicated by other researchers
(Maylor, 1985; Kwak & Egeth, 1992; Tassinai et al.,
1994).
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However, the underlying mechanism is unknown. It is
said that IOR occurs:

(i) in detection tasks (Posner & Cohen, 1984; Kwak &
Egeth, 1992);

in location discrimination tasks (Maylor, 1985);
and

in saccadic eye movements (Rafal et al., 1989).

(ii)
(iii)

It has been argued that IOR occurs somewhere in the
visual motor link. On the other hand, facilitation, instead
of inhibition, occurs in character discrimination tasks
(Terry et al., 1994). It is not clear what critical factors
elicit inhibition and facilitation.

There are several hypotheses. One is that it could occur
only in the detection, not in the discrimination task. But
this has already been rejected by the fact that the IOR
effect has been demonstrated even in the location
discrimination task (Maylor, 1985). Or it could be that
the cue/target distinction is necessary for the IOR: that is,
it is necessary that the subject should respond only to the
target, but not to the cue. In order to test this hypothesis,
we first tried to duplicate the inhibitory effect in a simple
detection task, which was similar to one employed by
Kwak and Egeth (1992).

A single target was presented at a top-left or a top-right
position of the display, while the subject fixated at a point
in the bottom center (fixation point). The location of the
target was randomized between these two across trials.
The interval between the button pushing response and the
next target appearance (response stimulus interval: RSI)
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