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Three experiments were conducted to determine whether inhibition of return can be best charac-
terized as an attentional or a motor phenomenon. In the first experiment, subjects made choice key-
press responses to the location of a target (left or right) or the identity of the target (X or +) by press-
ing a left or right response key. In the second experiment, the display was rotated 90° so that there was
no direct spatial mapping between the vertically aligned stimulus display and the horizontally aligned
response keys. In both experiments, inhibition of return was observed for location-based and identity-
based choice responses, although more inhibition was seen in the identity-based responses. The results
of the third experiment suggested that this larger inhibitory effect may be specific to the covert ori-
enting of reflexive attention in response to the sudden appearance of a single peripheral stimulus in the
identity tasks. Overall, the results are consistent with the attentional, not the motor, explanation of in-

hibition of return.

When an uniformative peripheral cue is brightened
briefly, people are faster to detect the appearance of an ob-
ject at the cued location than at an uncued or novel loca-
tion (see, e.g., Posner, 1980; Rafal, Calabresi, Brennan,
& Sciolto, 1989). However, this relatively brief period of
facilitation is followed by a longer period of inhibition dur-
ing which people are typically slower to detect an object
that appears at the cued location. Posner and Cohen (1984)
termed the latter phenomenon “inhibition of return.”

Inhibition of return has been found in a wide array of
detection tasks. These include tasks in which the re-
sponse to the appearance of the target was a simple man-
ual keypress (e.g., Maylor, 1985; Maylor & Hockey, 1987),
a choice manual keypress (Maylor, 1985; Pratt & Abrams,
1995), or an eye movement (Abrams & Dobkin, 1994;
Vaughan, 1984). Cued objects that change their spatial
location also remain inhibited (Abrams & Dobkin, 1994;
Tipper, Driver, & Weaver, 1991; Tipper, Weaver, Jerreat, &
Burak, 1994; but see Miiller & von Miihlenen, 1996), as
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do cued locations on dynamic objects (Gibson & Egeth,
1994).

The explanation of inhibition of return has typically
turned on the manner in which visual attention was ori-
ented. For example, Posner and Cohen (1984) proposed
that slower detection responses can occur at cued locations
because visual attention is inhibited in returning to loca-
tions that were previously attended. Such an explanation
has the advantage of being ecologically adaptive because
in an attentional search, it would be more efficient to ori-
ent attention toward novel locations rather than returning
attention to locations that have already been attended and
no target object found (e.g., Tipper et al., 1994).

An alternative “nonattentional” account regarding in-
hibition of return has been put forward by Klein and Tay-
lor (1994). They have suggested that inhibition of return
reflects a response bias whereby subjects first prepare a
spatial response to a cued location, and if a target object
is not presented soon after the cue, the location is “tagged”
and a subsequent spatial response to the cued location is
inhibited. Thus, choice manual responses based on spa-
tial location and eye movement responses will show in-
hibition of return. However, choice responses that do not
map onto spatial locations (such as those based on color,
form, or size) will not be inhibited. Additionally, Klein and
Taylor assume that detection responses inherently involve
some spatial localization and that because of this, simple
manual responses will also show inhibition of return.

At the moment, there is evidence supporting each ex-
planation. On the one hand, for example, Rafal et al. (1989)
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found that inhibition of return occurred with a central
arrow cue only when the subjects were instructed to pre-
pare an eye movement to the location pointed to by the
arrow. If inhibition of return is an attentional effect, then
slower responses should occur for targets at previously
attended locations no matter how attention was oriented
to the location. This did not happen in Rafal et al.; rather,
inhibition of return occurred only to locations in which
a motor response was prepared. Therefore, these find-
ings support the motor explanation.

On the other hand, Reuter-Lorenz, Jha, and Rosen-
quist (1996) found that manipulations such as target
modality and target intensity, which have previously been
shown to affect attentional cuing, also affect inhibition
of return. They found that lower intensity visual and au-
ditory stimuli yield larger inhibition of return effects than
do higher intensity stimuli, similar to the larger attentional
cuing effects found with lower intensity stimuli. These re-
sults indicate that factors that have an impact on the at-
tentional cuing effect also have an impact on inhibition
of return, suggesting that inhibition of return is an atten-
tional phenomenon. Thus there appears to be empirical
support for both the motor and the attentional explanations.

The attentional and motor accounts do, however, yield
very different predictions regarding tasks in which the
response does not have a spatial component. The motor
account suggests that inhibition of return will not occur
in situations in which the response is based on a nonspatial
characteristic of the stimuli. Conversely, the attentional
account suggests that inhibition of return will happen
when the target occurs at a previously attended location,
regardless of what characteristic of the target the re-
sponse is based on. A strong test of whether inhibition of
return is motor or attentional in nature would therefore
involve responses to targets based on nonspatial charac-
teristics—that is, tasks involving a feature identification
response based on the identity of a target, not the loca-
tion of a target. Very few studies have examined this type
of task. Rather, most studies have examined inhibition of
return in detection tasks, which, as Klein and Taylor (1994)
have noted, have a large spatial component.

Currently, only two studies have examined inhibition
of return in feature identification tasks (also known as
discrimination tasks, because the subjects must discrim-
inate the target from a nontarget on the basis of some fea-
tures). Terry, Valdes, and Neill (1994) conducted three
experiments in which subjects were asked to make either
detection or discrimination responses. In two basic par-
adigms, they employed a “target-target” procedure, in
which target onset serves as the attentional cue for the
next target. One paradigm involved the presentation of
either a target or a nontarget to the left or right of fixa-
tion. In Experiment 1, subjects were instructed to make
a simple keypress only if the target appeared (and not to
respond if the nontarget appeared), and in Experiment 3
the subjects were instructed to make a choice keypress
response, pressing one key for target present and one key
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for target absent. In the other paradigm (Experiment 2),
a target and a nontarget appeared simultaneously on ei-
ther side of fixation, and subjects were instructed to
make a choice keypress on the basis of location of the
target (left key, right key). A control task, run separately
in each experiment, simply required subjects to detect
the onset of a target. Terry et al. consistently found inhi-
bition of return in the detection tasks but not in any of the
three discrimination tasks—results that support the motor
explanation.

There has, however, been some evidence to suggest
that inhibition of return may exist in discrimination tasks.
Pratt (1995) presented a peripheral cue, followed by a
fixation cue, followed by either a single target (detection
condition) or a target and a nontarget (discrimination
condition). Unlike Terry et al.’s (1994) subjects, Pratt’s
subjects made eye movement responses to the location of
the target stimulus. Also unlike Terry et al., Pratt found
equal amounts of inhibition of return in the detection and
discrimination conditions. This difference in results be-
tween the two studies was thought to have been due to the
different cuing procedures used. In the target—target pro-
cedure used by Terry et al., the previously attended lo-
cation always offered some information regarding a re-
sponse, whereas the peripheral cue used by Pratt did not.
Pratt agreed with Terry et al.’s suggestion that it may be
unadaptive to inhibit returning attention to a location that
has recently conveyed some useful information regard-
ing a response.

Unfortunately, it is difficult to assess the validity of
the motor explanation on the basis of the results of the
choice keypress tasks used by Terry et al. (1994) and
Pratt (1995). Consistent with the motor explanation, no
inhibition of return was present in the discrimination tasks
that did not have a spatial component (Experiments 1
and 3 of Terry et al.). Also consistent with the motor ex-
planation, inhibition was found in one of the discrimina-
tion tasks that did involve a spatially localized response
(Pratt). Inconsistent with the motor explanation, inhibi-
tion of return was not found with the location-based re-
sponses in the second experiment of Terry et al. However,
because the lack of inhibition in the Terry et al. experi-
ments may have been due to the informativeness of the
previously cued location, the results of these experiments
may not allow for an adequate test of the motor explana-
tion. Additionally, the Pratt study does not represent a
strong test of the motor explanation because only spatially
directed discrimination responses were examined.

The present study was conducted in order to provide a
more direct test of the motor explanation of inhibition of
return with choice response tasks. In this study, choice
manual responses were examined in two experiments. In
both experiments, the choice response was based either
on the location of the target or on the identity of the tar-
get. If the motor explanation is correct, inhibition of re-
turn would be expected to occur with location-based re-
sponses but not with identity-based responses.
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EXPERIMENT 1

The paradigm used in the present experiment is very
similar to the one in which Pratt (1995) found inhibition
of return with location-based choice responses. The
major events of each trial consisted of a single peripheral
cue being presented on either side of fixation, followed
by a fixation cue, followed by the presentation of the tar-
get stimulus. In the location condition, a target and non-
target were simultaneously presented on each side of
fixation, and the subject’s response was based on the lo-
cation of the target (this essentially replicates Pratt’s dis-
crimination condition). In the identity condition, a single
target was presented on either side of fixation, and the
subject’s response was based on the identity of the target.
Because eye movement responses have an inherent spa-
tial component, manual keypress responses were used in
this experiment.

The predictions related to this experiment were straight-
forward. The attentional explanation yields the predic-
tion that any response will be slower if the target appears
at a location that was previously attended. Thus, inhibi-
tion of return should be found in both conditions. Con-
versely, the motor explanation yields the prediction that
inhibition of return will be found only with location-based
choice responses, and that inhibition of return will thus
be found in the location condition but not in the identity
condition.

Method

Subjects. Eighteen undergraduate students from the University
of Alberta participated in a single 1-h session. All of the subjects
received course credit for their participation.

Apparatus and Procedure. The subjects were seated directly in
front of a computer monitor. The distance between the subjects and
the monitor was 57 cm. A computer keyboard was placed directly
in front of them so that they could easily press any of the keys.

The sequence of events on each trials is shown in Figure 1. At the
start of each trial, a display consisting of a central fixation dot and
two peripheral boxes (one on each side of the fixation dot) was pre-
sented for 800 msec. The peripheral boxes were 0.5° on each side
and 6.75° from the fixation point. At the appearance of this display,
subjects were instructed to fixate on the fixation dot and remain fix-
ated throughout the trial. Following this display, a cue was presented
in one of the peripheral boxes. The cue was a large dot (essentially
filling the box) that appeared on the screen for 300 msec and then
was removed. After a delay of 200 msec, a cue was presented at the
fixation location for 300 msec and then removed. Following a delay
of 160 msec, the target(s) were presented. In the location condition,
two stimuli were simultaneously presented, an “X” appeared in one
box and a “+” appeared in the other box. The subjects in this condi-
tion were instructed to press the appropriate key on the keyboard as
quickly as possible: If the “X” appeared in the left box, they were to
press the “Z” key; if the “X” appeared in the right box, they were to
press the “/” key. In the identity condition, only one stimulus was
presented; either an “X” or a “+” appeared in one of the boxes. Sub-
jects in this condition were instructed to press the “Z” key if the “X”
was presented and to press the “/” key if the “+” was presented. Pilot
testing had demonstrated that subjects were able to make the dis-
crimination without moving their eyes from the fixation location.
The stimuli remained on until the subject had responded or
1,000 msec had elapsed from the onset of the target. If the subject
made an error in responding (pressed the wrong key or the reaction
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Figure 1. The timing of the trial sequence used in Experiment 1.

The peripheral cue and the target could appear to the right or left
of fixation. See text for details.

time [RT] was less than 100 or more than 1,000 msec), a brief error
tone was presented. The intertrial interval was 1,500 msec.

Design. The single session consisted of two blocks of 160 trials
each, one block of the location condition and one block of the iden-
tity condition. The order of conditions was counterbalanced across
subjects. Within each block, the cue and target were equally likely
to appear in either box, and did so randomly. Thus, half of the tri-
als in each block involved the presentation of the target at the cued
location and half at the uncued location.

Results and Discussion

The mean RTs from the correct trials are presented in
Figure 2. We analyzed the mean RTs with a 2 (condition:
location or identity) X 2 (trial type: cued or uncued)
analysis of variance (ANOVA). There was a reliable ef-
fect of condition [F(1,17) = 163, MS, = 657, p <.0001],
with RTs in the location condition (407 msec) faster than
in the identity condition (485 msec), suggesting that the
identity decision was more difficult than the location de-
cision. There was also a reliable effect of trial type
[F(1,17) = 13.4, MS, = 347, p < .005], with cued loca-
tions (454 msec) having longer RTs than uncued loca-
tions (437 msec). This is the typical inhibition of return ef-
fect. Importantly, the condition X trial type interaction
was also reliable [F(1,17).= 5.9, M§, = 205, p <.03],
with more inhibition observed in the identity condition
(24.2 msec) than in the location condition (7.8 msec).
Post hoc ¢ tests confirmed that inhibition occurred in
both the location condition [¢(17) = 2.1, p <.05] and the
identity condition [#(17) = 3.5, p <.005]. The finding of
inhibition in the location condition replicates Pratt’s
(1995) finding.

The presence of inhibition in the identity condition is in-
consistent with the predictions of the motor explanation.
The possibility existed, however, that location-based pro-
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Figure 2. Mean reaction times (RTs) for the correct trials in the
identity and location conditions in Experiment 1.

cesses were exerting some influence in the identity condi-
tion. This was because on half of the trials, the target stim-
ulus appeared on the same side as the correct response key
(either an “X” at the left location or a “+” at the right loca-
tion), whereas on the other half of the trials the target stim-
ulus appeared on the opposite side of the response (either an
“X” at the right location or a “+” at the left location). It may
have been that the inhibition of return from the identity con-
dition occurred only when the target and response were on
the same side of fixation (i.e., the response was spatially
mapped to the location and the identity of the stimulus). To
examine this possibility, the data from the identity condition
were reanalyzed with a 2 (trial type: cued or uncued) X 2
(stimulus—response compatibility: same or opposite) ANOVA.
Because of problems with two data files, data from 16 sub-
jects were used in this analysis. Overall, cued trials
(496 msec) were slower than uncued trials (473 msec)
[F(1,15) = 9.1, MS, =926, p < .01], and same trials
(474 msec) were faster than different trials (496 msec)
[F(15) = 7.6, MS, = 903, p < .05]. Inconsistent with the
spatial mapping notion, the inhibitory effect was smaller in
same trials (18 msec) than in different trials (27 msec), al-
though the interaction was not significant [F(15) < 1.6,
MS, = 189, p > .22]. Thus, spatial mapping does not affect
inhibition of return in the identity condition.

In order to determine whether the order of the condi-
tions affected the inhibition, a 2 (order: location then
identity or identity then location) X 2 (condition) X 2
(trial type) ANOVA was performed. The three-way inter-
action was not significant [F(1,16) < 1, MS, = 218], indi-
cating that no order effects were present in the experiment.

In addition to RTs, the percentage of correct responses
was examined. These data are shown in Table 1 and were
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analyzed with the same 2 X 2 ANOVA originally used
on the mean RTs. A reliable effect occurred for condition
[F(1,17) = 5.9, MS, = 165, p < .03], with fewer correct
responses in the identity condition. No effect of trial type
was found [F(1,17) < 2.0, MS, = 4.5, p > .15], nor was
there an interaction [F(1,17) < 1, MS, = 3.9]. The error
rates were consistent with those found by Pratt (1995).

The main finding from the present experiment was that
inhibition of return was present in both location-based
and identity-based choice response tasks. In fact, more in-
hibition of return was found in the identity-based task
than in the location-based task. Further, the inhibition in
the identity condition was present regardless of the spa-
tial mapping between the stimulus and the response.
Taken together, the results are inconsistent with the motor
explanation for inhibition of return. However, three quar-
ters of the total trials used in the experiment were those
in which the location of the target stimulus was the same
as the location of the response key (i.e., left target-left
response, right target-right response). This high level of
spatial compatibility throughout the experiment may
have allowed some location-based processes to remain
active, biasing the experiment in favor of finding inhibi-
tion of return. In order to examine choice decision re-
sponses in situations in which the stimulus and response
were always much less compatible, the second experi-
ment was conducted.

EXPERIMENT 2

Experiment 2 was conducted to replicate and extend
the findings of Experiment 1. The procedure in Experi-
ment 1 was replicated exactly, except that the monitor
was rotated 90° so that the display was aligned vertically
instead of horizontally. We reasoned that this situation
would provide a stronger test of the motor explanation
by reducing the location-based stimulus—response com-
patibility inherent in the identity condition of Experi-
ment 1. Thus, in the present experiment, subjects would
have to determine the identity of the target with a re-
sponse that was arbitrary with respect to the location of
the stimulus.

The predictions in Experiment 2 remained the same as
those in the first experiment. If the motor explanation is
correct, inhibition of return should be present in the lo-
cation condition but not in the identity condition.

Table 1
Error Rate (in Percent) From Experiments 1, 2, and 3
Experiment Trial Type Location [dentity
1 Cued 5.5 16.8
Uncued 44 15.8
2 Cued 7.0 13.6
Uncued 6.6 9.1
3 Cued (keypress error) 5.6 12.8
Uncued (keypress error) 6.6 10.6
Cued (eye movement) 11.0 7.8
Uncued (eye movement) 8.7 7.5
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Method

Subjects. Eighteen undergraduate students from the University
of Alberta participated in a single 1-h session. All of the subjects
received course credit for their participation.

Apparatus and Procedure. The apparatus and procedure were
exactly the same as those used in Experiment 1 except for one im-
portant difference. In Experiment 2, the monitor was rotated clock-
wise 90°. This served to place the peripheral boxes above and below
the fixation point rather than to the left and right. In the location
condition, subjects were instructed to press the “Z” key if the target
was above the fixation and the “/” key if the target was below the
fixation. The instructions in the identity condition were the same as
those in Experiment 1.

Design. The single session consisted of two blocks of 160 trials
each, one block of the location condition and one block of the iden-
tity condition. The order of conditions was counterbalanced across
subjects. Within each block, the cue and target were equally likely
to appear in either box, and did so randomly. Thus, half of the tri-
als in each block involved the presentation of the target at the cued
location and half at the uncued location.

Results and Discussion

The mean RTs from the correct trials are presented in
Figure 3. We analyzed the mean RT's with a 2 (condition:
location or identity) X 2 (trial type: cued or uncued)
ANOVA. There was a reliable effect of condition [F(1,17)
= 8.7, MS, = 2,250, p < .01], with RTs in the location
condition (482 msec) faster than those in the identity
condition (515 msec), suggesting, as before, that the
identity decision was more difficult than the location de-
cision. There was also a reliable effect of trial type
[F(1,17) = 17.5, MS, = 531, p <.001], with cued loca-
tions (510 msec) having longer RTs than uncued loca-
tions (487 msec). Thus, the inhibition of return effect
was observed in both Experiments 1 and 2. The condi-
tion X trial type interaction was also reliable [F(1,17) =
12.0, MS, = 259, p < .005], with more inhibition in the
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Figure 3. Mean reaction times (RTs) for the correct trials in the
identity and location conditions in Experiment 2.

identity condition (35.9 msec) than in the location condi-
tion (9.6 msec). Post hoc ¢ tests confirmed that inhibi-
tion occurred in both the identity [#(17) = 4.3, p <.001]
and the location [#(17) = 2.3, p <.05] conditions.

Although the stimuli and responses did not share the
same strong spatial mapping as they did in Experiment 1,
subjects in the present experiment may have mapped the
above and below stimulus locations to the left and right
keypress responses. To examine for any stimulus—
response compatibility effects, the data from the identity
condition were analyzed with a 2 (trial type: cued or un-
cued) X 2 (stimulus—response compatibility: same or
opposite) ANOVA. Overall, cued trials (534 msec) were
slower than uncued trials (499 msec) [F(1,17) = 19.6,
MS, = 1,152, p <.001], and same trials (507 msec) were
faster than different trials (526 msec) [F(17) = 6.7, MS, =
973, p <.05]. Inconsistent with any mapping effects, the
inhibitory effect was smaller in same trials (29 msec)
than in different trials (41 msec), although the interaction
was not significant [F(17) < 2.0, MS, = 511, p > .19],
indicating that the spatial mapping did not affect inhibi-
tion of return in the identity condition.

In order to determine whether the order of the condi-
tions affected the inhibition, a 2 (order) X 2 (condition)
X 2 (trial type) ANOVA was performed. Once again, the
three-way interaction was not significant [F(1,16) < 1,
MS, = 53], indicating that no order effects were present
in the experiment.

The percentage of correct responses is also shown in
Table 1. These data were analyzed with the same 2 X 2
ANOVA first used on the RT data, and marginally reliable
effects were found for condition [F(1,17) = 4.1, MS, =
58, p <.06] and for trial type [F(17) = 3.9, MS, = 18,p <
.07], with a trend for fewer correct responses in the iden-
tity condition and in cued location trials. The interaction
was significant [F(17) = 5.3, MS, = 9.4, p < .05], with
the most errors occurring on the cued trials in the identity
condition. It is important to note that this interaction indi-
cates that a speed—accuracy tradeoff was not present in
this experiment, because the cued trials in the identity
condition also yielded the longest response latencies.

Overall, the results from Experiment 2 replicated the
results from Experiment 1. Inhibition of return was found
in both the location and identity conditions, with more
inhibition in the identity condition. Importantly, the in-
hibition found in the identity condition occurred despite
the fact that the stimulus-response mapping in the iden-
tity condition was completely arbitrary. Thus, there was
evidence that inhibition of return was present even in a
choice response task in which there should have been
little or no involvement from location-based response
processes.

EXPERIMENT 3

In the first two experiments, much larger inhibition of
return effects were found in the identity conditions than
in the location conditions. This may have been due to the
fact that in the identity conditions a single stimulus ap-



peared in one visual hemifield whereas in the location
conditions, stimuli appeared in both hemifields. Thus, in
the identity conditions, the location of the target was in-
dicated by the abrupt onset of a single stimulus. Such an
abrupt onset would summon a reflexive shift of covert
attention to the target location (see, e.g., Yantis, 1993).
It is our hypothesis that inhibition of return may be espe-
cially tuned to this form of orienting. Hence, the inhibi-
tion of return effects were larger in the identity condi-
tions than in the location conditions when attention was
unlikely to be oriented to a unique location.

The present experiment was conducted to examine the
possibility that the larger inhibition of return effects in
the identity conditions of Experiments 1 and 2 were due
to attention being oriented toward the location of the
stimulus onset. In the identity condition of this experiment,
a target appeared in one of the two peripheral locations
and subjects had to determine whether the target was an
“X” or a “+”. Additionally, a distractor stimulus (a small
square) was presented in the opposite peripheral loca-
tion. Thus, attention should not be drawn to only the tar-
get location because of the simultaneous onset of the dis-
tractor. If the larger inhibition of return effects in the
previous identity conditions were specific to the effect of
reflexive covert orienting of attention to an isolated tar-
get onset, then the inhibition of return effects in this ex-
periment should be about the same for both identity and
location conditions because in both conditions the onset
of a target in one hemifield coincided with the onset of
a distractor stimulus in the other hemifield. Also, to en-
sure that the inhibition of return found in the previous ex-
periments was not due to the overt orienting of attention,
the subjects’ eye position was monitored.

Method

Subjects. Ten undergraduate students from Washington Univer-
sity participated in a single 1-h session. All of the subjects received
$5 for their participation.

Apparatus and Procedure. The apparatus and procedure were
exactly the same as those used in Experiment 1 except for three im-
portant differences. First, in the identity condition, a distractor (a
small square) was presented in the peripheral location opposite that
of the target. The subjects were instructed that on trials in the iden-
tity condition a square would appear in one location and in the other
location an “X” or a “+” would appear, and that they should ignore
the square and determine the identity of the target. The second dif-
ference was that eye position was monitored throughout the exper-
iment with a scleral-reflectance eye movement monitor {(ASL
Model 210). A trial was recorded as an error and not used in the analy-
sis if an eye movement of more than 1° from the fixation point oc-
curred. These trials were not replaced in the experiment. The third
difference was that the “Y” and “B” keys on the keyboard were used
as response keys (“Y” key for the left hand, “B” key for the right
hand). In the location condition, subjects pressed the “Y” key if the
target was in the left location and the “B” key if the target was in
the right location. In the identity condition, subjects pressed the “Y”
key if the target was an “X” and the “B” key if the target was a “+”.

Design. The single session consisted of two blocks of 120 trials
each, one block of the location condition and one block of the iden-
tity condition. The order of conditions was counterbalanced across
subjects. Within each block, the cue and target were equally likely
to appear in either box, and did so randomly. Thus, half of the tri-
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als in each block involved the presentation of the target at the cued
location and half at the uncued location.

Results and Discussion

The mean RTs from the correct trials are presented in
Figure 4. We analyzed the mean RT's with a 2 (condition:
location or identity) X 2 (trial type: cued or uncued)
ANOVA. There was a reliable effect of condition [F(1,9)
=59, MS, = 1,027, p <.0001], with RTs in the location
condition (505 msec) faster than those in the identity
condition (583 msec). There was also a reliable effect of
trial type [F(1,9) = 11.9, MS, = 125, p <.01), with cued
locations (550 msec) having longer RTs than uncued lo-
cations (538 msec). Unlike the previous two experi-
ments, the condition X trial type interaction was not re-
liable [F(1,9) < 1, MS, = 147].

In order to determine whether the order of the condi-
tions affected the inhibition, a 2 (order) X 2 (condition)
X 2 (trial type) ANOVA was performed. As in the pre-
vious two experiments, the three-way interaction was not
significant [F(1,16) < 1, MS, = 157], indicating that no
order effects were present.

The percentage of correct responses is also shown in
Table 1. These data were analyzed with a 2 (error type:
keypress or eye movement) X 2 (condition) X 2 (trial
type) ANOVA. The only significant finding was the task
X error type interaction [F(1,9) = 12.4, MS, = 24.8,p <
.01], indicating that fewer errors were made with key-
press responses in the location conditions than with any
other responses in any other condition.

The finding of approximately equal inhibition of re-
turn effects for the location (10.9 msec) and the identity
(13.6 msec) conditions in the present experiment sug-
gests that the larger effects found in the identity condi-
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Figure 4. Mean reaction times (RTs) for the correct trials in the
identity and location conditions in Experiment 3.



970 PRATT, KINGSTONE, AND KHOE

tions of the previous two experiments were due to atten-
tion being covertly oriented to the location of the abrupt
onset of the target stimulus. Moreover, the results also
indicate that the inhibition of return found in the location
and identity conditions of the previous experiments were
not due to eye movements. Finally, as in Experiment 2,
inhibition of return was found despite the fact that the
spatial orientation of the response keys did not directly
correspond to the orientation of the stimuli.

GENERAL DISCUSSION

The present study was conducted to test some of the
tenets of the motor explanation of inhibition of return.
The motor explanation, as defined by Klein and Taylor
(1994), suggests that inhibition of return is a bias against
responding to an event that occurs at a location to which
a response has previously been prepared. This is an al-
ternative to the traditional attentional explanation of in-
hibition of return, which suggests that attention resists
returning to a location that has previously been attended.

In their formulation of the motor explanation, Klein and
Taylor (1994) have suggested that inhibition of return
should occur only when a response is spatially directed.
Thus, inhibition of return should occur with simple detec-
tion responses as well as choice responses that involve
spatial localization, but should not occur with responses
based on nonspatial attributes. In the first two experi-
ments, we examined choice manual keypress responses
based on either the location of the target (where the motor
explanation would predict inhibition of return) or on the
identity of the target (where the motor explanation would
not predict inhibition of return).

Importantly, we found inhibition of return regardless
of whether or not the response was location or identity
based. This result occurred when the location of the stim-
ulus shared the same spatial mapping as the response
(Experiment 1) and when the mapping between the stim-
uli and responses was orthogonal (Experiments 2 and 3).
The finding of robust inhibition of return effects with
choice response tasks based on the identity of the stimuli
is strongly inconsistent with the motor explanation.

The present results are consistent with the attentional
explanation of inhibition of return. Recall that the atten-
tional explanation suggests that attention is biased against
returning to a previously attended location, thus increas-
ing response latencies for all types of responses to targets
that have appeared at previously attended locations. In the
present study, a single cue suddenly appearing and then
disappearing in the periphery presumably captured atten-
tion at that location (Yantis, 1993). Subsequently, choice
decision responses were slower whenever the target ap-
peared in the same location as the previously presented
cue, regardless of whether the response was based on the
location of the target or the identity of the target. Such
findings are consistent with the notion that attention is
inhibited in returning to the previously attended location.

The finding that larger inhibition of return effects oc-
curred in the identity conditions of Experiments 1 and 2,

in which a single peripheral target was presented, and did
not occur in Experiment 3, in which a target and a dis-
tractor were presented, suggests that inhibition of return
may be greater for reflexive shifts of attention to abrupt
stimulus onsets. Presumably, the appearance of the cue
produces a reflexive orienting of attention to that loca-
tion. Attention is then subsequently inhibited to return
to that location. In the identity conditions of Experiments
1 and 2, the appearance of the single peripheral target
should have also produced a reflexive orienting of atten-
tion, and this orienting of attention would have been in-
hibited if the target appeared at the cued location. In the
location conditions of Experiments 1 and 2, target onset
coincided with the onset of a distractor stimulus, sug-
gesting that orienting to the target may have been more
volitional than reflexive. Thus, it seems possible that the
larger inhibition of return effects found in the identity con-
ditions as compared with those found in the location condi-
tions of the first two experiments reflects that fact that
inhibition of return is greater for reflexive orienting than
for volitional orienting.

Taken together, the results from the present study sug-
gest that there may be a difference between the inhibition
found in the reflexive orienting of attention to a location
and the more controlled orienting of attention to a loca-
tion. Thus, the Klein and Taylor (1994) proposal that re-
sponses based on a spatial dimension are substantially dif-
ferent from responses based on nonspatial dimensions
may not be correct. Rather, with regard to inhibition of re-
turn, the salient difference may be best characterized as
a difference between reflexive and controlled orienting
toward a spatial location.

In conclusion, the present form of the motor explana-
tion cannot account for the inhibition of return effects
found for the identity-based responses in the present study.
Rather, the present results are consistent with the atten-
tional explanation of inhibition of return, which suggests
that responses will be slower for targets presented at pre-
viously attended locations.
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