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cuing paradigm and the original findings have been replicated and
extended (e.g., Abrams & Law, 2000; Kliegl, Wei, Dambacher, Yan, &
Zhou, 2011; Lamy & Egeth, 2002; Lamy & Tsal, 2000; Marrara &
Moore, 2003; McCarley, Kramer, & Peterson, 2002; Moore & Fulton,
2005; Moore, Yantis, & Vaughan, 1998; Mortier, Donk, & Theeuwes,
2003; Pratt & Sekuler, 2001; Shomstein & Yantis, 2004). An important
extension was made by Li and Logan (2008) who presented four Chi-
nese characters around the fixation and cued one position with a
color on a character. In the invalid cue conditions, responses were fas-
ter when the target character and the cue character formed a com-
pound word than whey they did not. This effect was interpreted as
indicating that objects can be defined in a top-down fashion based
on lexical organization and these lexical-based objects can constrain
attention deployment in the same way as perceptual-based objects.
A recent study by Chen and Zhou (2011) also showed that perception
of visual apparent motion can be modulated by a task-irrelevant, lex-
ical-based object. The authors presented participants with two suc-
cessive stimulus frames of a visual Ternus display (Petersik & Rice,
2006; Ternus, 1926), in which each frame had two discs, with the sec-
ond disc of the first frame and the first disc of the second frame being
presented at the same location. Depending on the stimulus onset
asynchrony (SOA) between the two frames, observers could perceive
either “element motion”, in which the endmost disc is seen as moving
back and forth while the middle disc at the overlapping or central posi-
tion remains stationary, or “group motion”, in which both discs appear
to move in a manner of lateral displacement as a whole. When each
disc was embedded with a Chinese character, more reports of group
motion, as opposite to element motion, were obtained when the em-
bedded characters formed two-character compound words than when
they formed nonwords, suggesting that Chinese compound words are
represented as wholes in the lexicon (Zhou & Marslen-Wilson, 2009;
Zhou, Marslen-Wilson, Taft, & Shu, 1999) and this lexical information
is used in a top-down fashion to group Chinese characters into objects
and to affect visual perception.

An interesting question is how the two types of objects, the lexical
(top-down) and perceptual (bottom-up) defined objects, would work
in concert to constrain attention deployment when they are manipu-
lated jointly. This question is important because the pattern of effects
would allow us to infer how the cognitive processes underlying the
two types of object effects would work together in constraining atten-
tional shift and to what extent the functioning of the cognitive process-
es is affected by task demand or contextual factors. One can image that
a lexically defined object (e.g., a two-character Chinese compound
word) can be arrayed either congruently or incongruently with a per-
ceptually defined object (i.e., the two characters forming a compound
word are displayed within a rectangle or in different rectangles). In
the congruent condition, the processes underlying the two types of ob-
ject effects might work together, either interactively or independently,
to facilitate attentional shift and to augment the overall object effect; in
the incongruent condition, the processes subserved by the two types of
object structures might work against each other, putting attentional
shift in limbo and hence reducing or eliminating the overall object ef-
fect. On the other hand, if the processing system can be strategically ad-
justed and if it relies on one type of object structure (e.g., the lexically
defined) under certain circumstances to constrain attentional shift,
then the overall object effect might not be affected by the congruency
between the two types of object structures.

To test these possibilities, we conducted experiments in which the
two characters forming a Chinese compound word were presented
either within a rectangle (the congruent condition; Experiment 2A)
or in two different rectangles (the incongruent condition; Experiment
2B). These critical manipulations were compared with the condition
in which characters forming compound words were presented
alone, as in Li and Logan (2008), and with the condition in which
characters forming nonwords were presented within rectangles. To
test further whether the congruency between the arrays of lexically
and perceptually defined objects affect the overall object effect, Ex-
periment 3A included both the congruent and the incongruent condi-
tions. In both Experiments 2A, 2B and Experiment 3A, trials of
different conditions were blocked according to stimulus type (e.g.,
congruent, incongruent, or word only). This blocked presentation
might make it easy for the processing system to focus on one type
of object structure and ignore the other during attention deployment.
If so, the overall object effect might not vary as a function of stimulus
type. In Experiment 3B, we used the same stimuli as Experiment 3A
but randomly mixed trials of different conditions. The potential stra-
tegic modulation of the object effect would be minimized in this situ-
ation and the contribution of each type of objects to attentional shift
and to the overall object effect would be more easily revealed. But be-
fore we report the results of these experiments, we first report the re-
sults of an experiment designed to replicate Li and Logan (2008).

2. Experiment 1

As described earlier, Li and Logan (2008) presented four Chinese
characters, forming two compound words, around a fixation point,
and cued one character with green color. Detection responses to the
target red color on a character were faster when this character and
the cue character formed a compound word than when they formed
a nonword. This lexical-based object effect, however, could be contin-
gent upon task demand as Li and Logan asked participants to decide,
in one fourth of the trials, which compound word (out of four) was
presented earlier in the visual display. As the authors suggested,
this explicit, intentional memory test might have made it necessary
to group the characters into words and to affect attentional selection.
By discarding this memory test, Experiment 1 could examine to what
extent the activation of lexical knowledge and its top-down guidance
on attentional selection are automatic.

2.1. Method

2.1.1. Participants
Twenty native speakers of Chinese from Peking University were

paid to participate in Experiment 1. All of them were right-handed
and had normal or corrected-to-normal vision.

2.1.2. Design and materials
Consistent with Li and Logan (2008), this experiment had a 4 (tar-

get location: upper left, upper right, lower left, lower right)×2 (word
orientation: horizontal, vertical)×3 (cue validity: valid, invalid same
word, invalid different words) within-subjects factorial design. Each
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The distance between the centers of two adjacent characters was 1.6°
of visual angle. The distance between the center of a character and the
fixation sign was 1.13° of visual angle. For the purpose of rejecting tri-
als on which participants looked away from the fixation cross, eye
movements were recorded (at a 2000 Hz sampling rate) using an
EyeLink 2K system. All the characters were shown in black against a
gray background. The fixation was a plus sign (+), subtending
0.1°×0.1° of visual angle.

Each trial began with the display of a stimulus set consisting of
four Chinese characters for 1500 ms (Fig. 1), followed by a plus sign,
in addition to the characters, at the center of the display for 300 ms.
Participants were asked to maintain fixation on the plus sign from
then on. One character turned green as a cue for 100 ms and turned
black after the cue for another 100 ms. After this SOA of 200 ms, a
character was colored in red and participants were asked to press a
button on a joystick as soon as they detected the presence of red
color, or to do nothing when no character turned red. After the button
press (or after 1500 ms when there was no response), the eye track-
ing system performed drift correction and the experimenter pressed
the space bar connected with the control computer to start the next
trial. A trial was aborted and a text line (“you moved your eyes”)
was shown on the screen for 1000 ms if participants did not maintain
fixation on the plus sign. A text line reading “incorrect response”
would be shown on the screen for 1000 ms when participants made
a false response to the catch trial or did not respond to the target
within 1500 ms. Participants underwent a training block of 48 trials
before being formally tested.

2.2. Results

2.2.1. Eye movements
Participants made eye movements (leaving fixation area, which

was 0.8×0.8° in visual angle) in 4.9% (ranging between 0.8% and
Fig. 1. Sequence of events in a single trial in Experiment 1. Four Chinese characters forming
participants were asked to press a response key when they detected the presence of a red
color target were on the same character. (B) An “invalid same word” trial: the cue characte
words” trial: the target was another character adjacent to the cue character, but these two ch
acters formed a compound word in the figure, but it did not exist in the actual experiment
11.1%) of all the trails. These trials were excluded from further analy-
sis. The percentage of excluded trials did not vary between
conditions.

2.2.2. Manual responses
The hit rate (for critical trials) and the false alarm rate (for catch

trials) were 99.9% and 4.6% respectively. Reaction times (RTs) shorter
than 150 ms were removed, accounting for 0.2% of the total critical
trials. RTs that were more than three standard deviations away from
the overall mean across conditions for that participant were also dis-
carded, accounting for another 1.3% of the critical trials.

A three-way repeated-measures analysis of variance (ANOVA)
was conducted on mean RTs, with target location, word orientation
and cue validity as three within-subjects factors. The only significant
effect was cue validity, F(2, 38)=17.34, pb0.001, ηp2=0.48, indicat-
ing that, collapsing over other conditions, RTs were faster for valid tri-
als (M=383 ms; SE=12 ms) than for “invalid same word” trials
(M=409 ms; SE=17 ms) and “invalid different words” trials
(M=418 ms; SE=17 ms). A planned test showed that the difference
of 9 ms between “invalid same word” and “invalid different words”
trials was significant, F(1, 19)=10.09, pb0.01, ηp2=0.35, demon-
strating a lexical-based object effect. No other effects or interactions
reached significance.

2.3. Discussion

Experiment 1, without a memory test, replicated Li and Logan
(2008), who obtained an 8-ms lexical-based object effect. Also consis-
tent with Li and Logan (2008), this experiment did not observe an in-
teraction between this effect and other variables, such as the target
location or the orientation of the compound words. Given that in
some of the conditions, the cue character was the second constituent
of a compound and the target character was the first constituent (for
two compound words (“we” and “economic” in the example) were presented, and the
color target after having seen a green color cue. (A) A valid trial: the color cue and the
r and the target character formed a compound word (“we”). (C) An “invalid different
aracters formed a nonword. Note that the white background indicates which two char-
. The background of display was completely in gray.
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characters forming the set of compounds were randomly combined to
form nonwords, with the restriction that the four characters for a
given trial were pronounced differently and were orthographically
different.

Frequencies of the compound words were from 16 to 860 per mil-
lion words, with an average of 77 per million. Each character had 3 to
12 strokes in writing, indicating that each character was of relatively
low visual complexity. The same sets of words were used for Experi-
ments 2A and 2B.

3.1.3. Procedures
The presentation of stimuli to participants in Experiment 2A or 2Bwas

arranged in blocks such that each participant received trials for one stim-
ulus type (4 blocks) and then another. The order of stimulus group was
counter-balanced across participants. For each trial, the presentation of
stimulus frames and the timing of each frame were the same as those
in Experiment 1, except that when a display had two rectangles, they
appeared simultaneously with characters and the outlines at one end of
the rectangle surrounding the cue or the target character were also
turned into green or red during the presentation of the cue or the target
color. The latter manipulation was essential because if we had only
highlighted characters, the rectangles could be treated as task-irrelevant
objects and might not play a role in constraining attentional shift (but
see the later discussion). When the two rectangles were shown, each
rectangle subtended 0.9° in width and 2.5° in length. The width of the
rectangle outlines was approximately 0.05° of visual angle.

3.2. Results

3.2.1. Eye movements
Participants made eye movements (leaving the fixation area,

which was 0.8×0.8° of visual angle) in 4.2% (ranging between 0.7
and 10.4%) of all the trails in Experiment 2A and in 5.5% (1.5–10.9%)
of the trails in Experiment 2B. These trials were excluded from further
analysis. The percentage of excluded trials did not vary between con-
ditions in either of the experiments.

3.2.2. Manual responses
The hit rate and the false alarm rate were 99.9% and 3.7% respec-

tively in Experiment 2A and were 99.9% and 4.6% respectively in Ex-
periment 2B. RTs shorter than 150 ms were removed, accounting for
0.04% and 0.2% of the total critical trials in Experiments 2A and 2B, re-
spectively. RTs that were more than three standard deviations away
from the grand mean for each participant were also discarded,
Fig. 3. Mean reaction times (RTs) in Experiments 2A and 2B, p
accounting for another 0.9% and 1.2% of the trials in Experiments 2A
and 2B, respectively. Mean RTs for different conditions are presented
in Fig. 3.

A two-way repeated-measures ANOVA was conducted for Experi-
ment 2A (and Experiment 2B), with stimulus type and cue validity as
two within-subjects factors. In Experiment 2A, there was a significant
main effect of stimulus type, F(2, 40)=5.40, pb0.01, ηp2=0.21, with
the RTs increasingly slower to the “rectangle with nonwords” trials
(400 ms), the “congruent” trials (416 ms) and the “compounds
only” trials (432 ms). The main effect of cue validity also was signifi-
cant, F(2, 40)=20.20, pb0.001, ηp2=0.50. Planned tests showed not
only a cue validity effect, with faster RTs for valid trials (M=402 ms;
SE=10ms) than for “invalid same object” trials (M=419 ms;
SE=13ms), F(1, 20)=13.63, pb0.005, ηp2=0.41, and than for “invalid
different object” trials (M=427 ms; SE=13ms), F(1, 20)=27.28, pb
0.001, ηp2=0.58, but also an object effect (8 ms) between the “invalid
same object” trials and the “invalid different objects” trials, F(1, 20)=
15.68, pb0.005, ηp2=0.44. The interaction between cue validity and
stimulus type was not significant, F(4, 80)=1.08, p=0.37, ηp2=0.05,
indicating that there was essentially the same amount of object effects
for the three types of stimuli.

The same pattern of effectswas also obtained for Experiment 2B. The
main effect of stimulus type was significant, F(2, 40)=7.08, pb0.005,
ηp2=0.26, with increasingly longer RTs to the “rectangle with non-
words” trials (413 ms), the “incongruent” trials (428 ms), and the
“compounds only” trials (442 ms). The main effect of cue validity was
also significant, F(2, 40)=19.54, pb0.001, ηp2=0.49. Planned tests indi-
cated that RTs were faster for valid trials (M=413 ms; SE=13 ms)
than for the “invalid same object” trials (M=433 ms; SE=16ms), F
(1, 20)=16.12, pb0.005, ηp2=0.45, and than for the “invalid different
objects” trials (M=438ms; SE=16 ms), F(1, 20)=24.11, pb0.001,
ηp2=0.55. Importantly, RTs were 5-ms faster for the “invalid same ob-
ject” trials than for the “invalid different objects” trials, F(1, 20)=8.37,
pb0.01, ηp2=0.30. The interaction between cue validity and stimulus
type did not reach significance, F(4, 80)=2.35, p=0.07, indicating
that the object effects were essentially of the same magnitudes for the
three types of stimuli.

3.3. Discussion

Both experiments found a stimulus type effect, with the overall
RTs being the fastest to the “rectangles with nonwords” trials and
the slowest to the “compound only” trials. This effect suggested that
detecting a target color is generally more difficult on a lexical-based
lotted as a function of stimulus types and cue condition.

image of Fig.�3
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object than on a perceptual-based object. Both experiments also
found an object effect, with faster responses to the “invalid same ob-
ject” trials than to the “invalid different objects” trials. Importantly, in
both experiments this object effect was of equivalent magnitude for
the three types of stimuli: it was all of equal size to the effect for com-
pound words presented alone.

The finding of object effects for all the types of stimuli suggests
that attention shift is more efficient within an object than between
objects, whether the object is defined in terms of lexical organization
or in terms of Gestalt principles. However, the finding of equivalent
effects for both the congruent and incongruent trials is perhaps sur-
prising, given that the lexical-based and perceptual-based objects
can independently produce effects during attention deployment. In-
tuitively, these effects should be able to cancel each other when
they are in conflict and should be added up when they are congruent.
A possible account for the overall pattern of the effects is that the cog-
nitive processes underlying the two types of object effects interact
with each other and this interaction does not produce an effect larger
or smaller than the effect produced by the lexically or perceptually
defined object alone.

An alternative account is that the processing system may rely on
one type of object structure to constrain attention deployment
while ignoring the other type. Thus for the “compound only” trials,
the lexically defined object guided attentional shift; for the “rectangle
with nonwords” trials, the perceptually defined object guided atten-
tional shift. For the “congruent” and “incongruent” trials, however,
it was the lexically rather than perceptually defined object that
played an upper hand in constraining attentional shift.

One might wonder why the system should or could ignore the
constraints from the rectangles, especially for the congruent trials.
Note that we were careful to color the end of the rectangle surround-
ing the cue or target character simultaneously and the representa-
tions for both the lexical object and the perceptual object should be
activated by the cue or the target. We suspect that the absence of
modulation by the congruency between the two types of objects
was due to the blocked presentation of different types of stimuli. In
blocked presentation, the system could actively keep the activated
lexical representations of compound words in working memory and
use them to guide subsequent attentional shift. However, lexical rep-
resentations and the rectangles were perceived as separate objects
even though they were activated simultaneously. Constraints from
the perceptual structure of the rectangles were strategically and ac-
tively suppressed during the shift of attentional focus from the cue
character to the target character. This suppression was relatively
easy given that in a test block the displays of characters and rectan-
gles were essentially the same across trials and the same strategy
can be applied to different trials.

If, however, different types of stimuli are randomlymixed, the sys-
tem may be less able to suppress the constraints of rectangles on at-
tentional shift and the overall object effect could be modulated by
the congruency between the two types of objects. This possibility
was tested in Experiment 3B.

4. Experiments 3A and 3B

In Experiments 2A and 2B, congruent trials and incongruent trials
were tested separately. In Experiment 3A, we included the two types
of stimuli in the same experiment to replicate the absence of congru-
ency modulation in blocked presentation. Experiment 3B used the
stimuli as Experiment 3A but with different types of stimuli randomly
mixed. If the absence of modulation by the congruency between the
two types of objects was indeed due to strategic adjustment of the
processing system in face of blocked presentation, mixing stimuli ran-
domly could effectively reduce the active suppression of the percep-
tual object, and the impact of congruency on the overall object
effect could then be revealed.
4.1. Method

4.1.1. Participants
Twenty graduate and undergraduate students from Peking Uni-

versity and 20 students from Shaanxi Normal University were tested
respectively for Experiments 3A and 3B. All of themwere right-handed
and had normal or corrected-to-normal vision. None of them had taken
part in the previous experiments.

4.1.2. Design and materials
In each experiment, a 2 (stimulus type: congruent, incongru-

ent)×3 (cue validity: valid, invalid same object, invalid different ob-
jects) within-subjects factorial design was used. The definitions of
stimulus type and cue validity were the same as in Experiments 2A
and 2B. The word pairs were taken from those used in Experiments
2A and 2B. The assignment of stimuli into the congruent and incon-
gruent conditions was counter-balanced over participants. There
were 592 trials in total, with 512 critical trials having a color target
and 80 catch trials without the target. For the critical trials, there
were 256 (50%) valid trials and 128 trials (25%) for each of the two in-
valid conditions. Half of the trials were for the congruent condition
and another half for the incongruent condition. The congruent and in-
congruent trials were presented in different blocks in Experiment 3A
and were counter-balanced in order over participants, with the valid,
“invalid same object”, and “invalid different objects” trials being ran-
domly mixed and being divided into 4 blocks of 74 trials each. In Ex-
periment 3B, the “congruent” and “incongruent” trials were randomly
mixed. Other aspects of stimulus preparation and experimental pro-
cedures were the same as in Experiments 2A and 2B.

4.2. Results

4.2.1. Eye movements
Participants made eye movements in 5.3% (ranging between 1.4

and 13.2%) of trails in Experiment 3A and in 7.1% (ranging between
1.0 and 13.2%) of trails in Experiment 3B. These trials were excluded
from further analysis. The percentage of excluded trials did not vary
between conditions.

4.2.2. Manual responses
The hit rate and the false alarm rate were 99.9% and 2.8% respec-

tively in Experiment 3A and were 99.9% and 3.9% respectively in Ex-
periment 3B. RTs shorter than 150 ms were removed, accounting for
0.06% of the critical trials in Experiment 3A and for 0.21% of the crit-
ical trials in Experiment 3B. RTs that were more than three standard
deviations away from the grand mean for each participant were also
discarded, accounting for another 1.2% of the critical trials in Experi-
ment 3A and 1.0% in Experiment 3B. Mean RTs for different conditions
are presented in Fig. 4.

A two-way repeated-measures ANOVA was conducted for RTs in
Experiment 3A, with stimulus type and cue validity as two within-
subjects factors. The main effect of stimulus type did not reach signif-
icance, F(1, 19)=1.28, p=0.27, ηp2=0.06, although it is clear on the
left panel of Fig. 4 that responses were generally faster (by about
10 ms) to the congruent stimuli than to the incongruent stimuli.
The main effect of cue validity was significant, F(2, 38)=10.71,
pb0.001, ηp2=0.36, with the mean RTs increasingly longer over the
valid (M=416 ms; SE=12 ms), “invalid same object” (M=425 ms;
SE=14ms), and “invalid different objects” (M=431 ms; SE=15ms)
conditions. Planned test showed not only the cue validity effect but
more importantly the object effect: the difference of 6 ms between “in-
valid same object” and “invalid different objects” trials was signifi-
cant, F(1, 19)=4.96, pb0.05, ηp2=0.21. The interaction between
cue validity and stimulus type was not significant, F(2, 38)=0.31,
p=0.74, ηp2=0.02, indicating that the object effect did not differ be-
tween the congruent and incongruent conditions.



Fig. 4. Mean reaction times (RTs) in Experiments 3A and 3B, plotted as a function of stimulus types and cue condition.
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A similar ANOVA for RTs in Experiment 3B did not find a signifi-
cant main effect of stimulus type, F(1,19)=0.73, p=0.40, ηp2=0.04.
However, it did find a significant main effect of cue validity, F(2,
38)=11.94, pb0.001, ηp2=0.39, with the mean RTs increasingly lon-
ger over the valid (M=379 ms; SE=10 ms), “invalid same object”
(M=391 ms; SE=12 ms), and “invalid different objects”
(M=393 ms; SE=12 ms) conditions. Planned test showed only the
cue validity effect but not the object effect: the difference of 2 ms be-
tween “invalid same object” and “invalid different objects” trials was
only approaching significance, F(1, 19)=3.10, p=0.09, ηp2=0.14.
Given that the interaction between cue validity and stimulus type
was significant, F(2, 38)=3.86, p=0.03, ηp2=0.17, further analyses
was conducted. The object effect reached significance for the congru-
ent trials (5 ms), F(1,19)=5.25, p=0.03, ηp2=0.22, but not for the
incongruent trials (−1 ms), F(1,19)=0.11, p=0.75, ηp2=0.01.

4.3. Discussion

Experiment 3A replicated the general findings in Experiment 2A
and 2B. Although the overall object effect was significant for both
congruent and incongruent trials, this effect was not modulated by
the congruency between the two types of objects. More importantly,
when different types of stimuli were randomly mixed in Experiment
3B, we did observe the modulation of the object effect by the congru-
ency: the object effect was present for the congruent trials but not for
the incongruent trials. Random presentation of different types of
stimuli might have prevented the participants from forming response
strategies that ignore or suppress the constraints of perceptual struc-
ture during attention deployment.

To consider how this happened, let's recall that we defined the
“invalid same object” and “invalid different object” trials according
to whether the cue and the target characters formed a compound
word. That is, the “object” here was lexically defined. For the congru-
ent trials (Fig. 2B), in the “invalid different object” condition, atten-
tion had to cross the perceptual boundary of the rectangles in order
to shift from a cue character (e.g., 我, /wo/) to the target character
(e.g., 经, /jing/). For the incongruent trials (Fig. 2C), however, atten-
tional shift could be actually facilitated by the perceptual structure
of the rectangles in the “invalid different object” condition. It is
clear from Fig. 3 (right panel) that responses in the “invalid different
object” condition were indeed faster (6 ms) for the incongruent trials
than for the congruent trials, t(19)=1.91, p=0.07. These faster re-
sponses could be the reason for the absence of an object effect for
the incongruent trials. Note that, this use of perceptual structure of
rectangles to guide attentional shift appeared to be suppressed in
blocked presentation of congruent and incongruent trials, as these tri-
als showed the same pattern of responses in Experiment 3A (also see
Experiments 2A and 2B).

5. General discussion

The present study investigated how attention deployment is joint-
ly affected by objects formed through top-down lexical organization
(the compoundwords) and objects formed through Gestalt principles
(the rectangles). Experiment 1 replicated Li and Logan (2008) by
showing that attentional shift between Chinese characters is influ-
enced by whether the two characters form a compound word. Exper-
iments 2A, 2B and 3A demonstrated that regardless of whether the
compound word was presented within a rectangle (the congruent
condition) or between rectangles (the incongruent condition), the
size of the object effect did not change significantly, as compared
with the effect based purely on lexical organization or with the effect
produced by rectangles containing characters forming nonwords.
With random presentation of different types of stimuli, Experiment
3B, however, found that the object effect could be affected by the con-
gruency between the two types of objects: the object effect was sig-
nificant for the congruent trials, but was completely absent for the
incongruent trials. This absence of the object effect seemed to be
due to faster responses in the “invalid different object” condition in
which the perceptual structure of the rectangles guided attentional
shift. Overall, these findings suggest that when lexical- and
perceptual-based objects are jointly manipulated, the processes that
constrain attention deployment over conjoined objects can be strate-
gically adjusted, depending on how different types of stimuli are
presented.

A simple account for the equivalent object effects across different
types of stimuli in Experiments 2A, 2B, and 3A assumes that in
blocked presentation of different types of stimuli, constraints of the
perceptual structure of rectangles on attention deployment are ac-
tively suppressed, even though the participants did process the per-
ceptual structure of the rectangles and this processing speeded up
the overall responses (see later discussion). Because of the block pre-
sentation of stimulus type and because the participants were allowed
to preview the visual display before the cue appeared in each trial, the
participants could focus attention more on objects formed through
lexical organization than on objects formed through Gestalt princi-
ples. That the color patch on the character was perceptually more sa-
lient than the color information on the outlines of one end of the

image of Fig.�4


rectangle helped the system to focus on characters than on the out-
lines of rectangles. Moreover, the activated semantic representations
of compound words help to keep the visual structure (the layout) of
the compounds in working memory, guiding subsequent attentional
shift from the cue character to the target character. It is no wonder
that the processing system is predominantly influenced by con-
straints of the lexically defined object in shifting attentional focus:
the shift of attention was more efficient along characters forming a
compound (i.e., in the “invalid same object” condition) than along
the rectangle (i.e., in the “invalid different objects” condition), pro-
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