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Abstract Previous studies have shown that attention orient-
ing is influenced by the orienting processes of previous trials
in a spatial-cueing paradigm. This sequence effect is due to the
fact that performance is facilitated when cue validity (valid or
invalid) repeats between trials. In this study, we investigated
the influences of cue direction and target location on the
sequence effect of symbolic cueing with a nonpredictive cen-
tral arrow cue. The cue direction was manipulated to always
point in a certain direction in one condition, and to always
point in the opposite direction in a second condition. The
results showed that sequence effects were enhanced by the
alternation of cue direction and target location and were
impaired by the repetition of cue direction and target location.
The same result pattern was found when the cue direction was
chosen randomly in the third condition. The results suggested
that both the repetition advantage effect of cue validity and the
alternation advantage effect of cue direction and target loca-
tion are involved in the sequence effect within the symbolic-
cueing paradigm.
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Although some early studies suggested that very little visual
information is explicitly retained across views (see, e.g.,
Ballard, Hayhoe, & Pelz, 1995; Grimes, 1996), a number
of more recent studies have consistently shown that atten-
tion allocation is heavily influenced by the most recently
viewed stimuli that were important for behavior (e.g., Chun
& Nakayama, 2000; Wolfe, Butcher, Lee, & Hyle, 2003).
For instance, Maljkovic and Nakayama (1994) found that in
searching for a color singleton target, when target and non-
target colors are switched unpredictably from trial to trial,
response is faster in a trial on which the target color is the
same as in the preceding trial than in a trial on which the
target color is different, a phenomenon that they called
priming of pop-out (PoP). Besides color, this sequence
effect on visual search performance has also been observed
in investigations of other properties, such as orientation
(Hillstrom, 2000), shape (Lamy, Carmel, Egeth, & Leber,
2006), location (Maljkovic & Nakayama, 1996), and even
emotional expression (Lamy, Amunts, & Bar-Haim, 2008).
PoP is generally believed to be afforded by implicit visual
memory mechanisms and without voluntary intervention
(Kristjansson, 2006). Another good demonstration of se-
quence effects between trials is negative priming (e.g.,
Neill & Valdes, 1992; Tipper, 2001), which refers to the
phenomenon wherein a target stimulus is more slowly
responded to on a current trial when the same stimulus
was ignored on a previous trial. Negative priming has main-
ly been explained as selective inhibition or episodic retrieval
(Egner & Hirsch, 2005). All of these studies have shown
that some crucial information from previous views could be
used to guide attention allocation shortly afterward.
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Sequence effects between trials have also been found in the
central-cueing paradigm, in which observers respond to a left
or right target following a valid or an invalid central symbolic
cue that indicated the possible target locations. By using a
predictive central arrow cue (i.e., as 80 % ratio of valid trials
among all trials), Jongen and Smulders (2007) reported that
the cueing effect (i.e., mean RT of invalid trials — mean RT of
valid trials) was larger after a valid trial than after an invalid
trial. They explained this sequence effect as momentary stra-
tegic adjustments in which participants adapt their utilization
of the cue depending on whether it had correctly or wrongly
directed their attention on the previous trial. Specifically, a
valid trial enhances the expectation for repetitions, so that it is
beneficial to direct attention to the cued location, whereas an
invalid trial weakens this expectation, or even promotes ori-
enting to the uncued location. Similar sequence effect patterns
have also been found in the studies of Gémez and his col-
leagues (Arjona & Gomez, 2011; Gomez & Flores, 2011;
Gomez, Flores, Digiacomo, & Vazquez-Marrufo, 2009).
Compatible with the explanation of Jongen and Smulders,
these studies attributed the sequence effect to the continuous
updating of the predictive value that participants assign to the
spatial cue. All of these studies explained the sequence effect
as a kind of top-down control exerted by participants, since the
cues within these studies successfully predicted the target
locations in most trials; however, the sequence effect observed
in these studies can also be explained well by automatic
memory processes (Logan, 1988) in which information from
previous trials is automatically retrieved from memory to
facilitate performance on current trials. For example, when
the previous trial type (valid or invalid) is consistent with the
current trial type, performance will be facilitated, whereas
when the previous and current trial types differ, performance
is slowed due to the conflict between the two trial types. This
automatic-retrieval hypothesis is in line with the view from
exogenous-cueing studies that have used peripheral cues (e.g.,
Dodd & Pratt, 2007) and is further supported by the results of
our previous study (Qian, Shinomori, & Song, 2012), in
which the sequence effect was still found when the arrow cues
did not predict the target location and participants were ex-
plicitly asked to ignore the arrow cues.

One important issue in the investigation of sequence
effects in a cueing paradigm is the influence of the cue
direction and target location. According to the automatic-
retrieval hypothesis, the sequence effect is interpreted as the
repetition advantage effect of cue validity between trials.
However, when we take the cue direction and target location
into account, two other possible repetition conditions exist.
For example, following a valid trial in which both the cue
direction and target location were to the left, the cue direc-
tion and target location of the next valid trial could both be
left again or could both be right. In the former condition, cue
validity, cue direction, and target location all repeat at the

same time, but in the latter condition, only the cue validity
of the trial repeats; the cue direction and target location both
switch. The same circumstances can be found for trial pairs
with repeated invalid cues. Whether or not the sequence
effect of cueing paradigm is influenced by the repetition or
switch of cue direction and target location has not been well
investigated.

Jongen and Smulders (2007) did not directly investigate
the influence of cue direction and target location on the
sequence effect. Though they conducted an ANOVA on
RTs and found a significant four-way interaction between
previous cue direction, previous target location, current cue
direction, and current target location—which indicated se-
quence effects—the potential influences of cue direction and
target location on the sequence effects could not be seen in
this analysis. In our previous study (Qian et al., 2012), we
found a tendency for the sequence effect to be stronger when
the cue direction between trials switched, as compared with
when it repeated. However, this tendency failed to reach
significance (F = 2.014, p = .17). This failure to show a
significant influence may be attributed to two factors. First,
the number of participants was relatively low (only 16).
Second, the time interval between the arrow cues and targets
(stimulus onset asynchrony [SOA]) was either 100 or
700 ms, and the sequence effect in that study was not
significant when the SOA of the previous trial was
100 ms. This means that the sequence effect was not shown
during half of the trials in that study, and this may have
hindered the investigation into the influence of cue direction
and target location. Therefore, we were motivated to carry
out a systematic investigation of the influence of cue direc-
tion and target location on the sequence effect of arrow
cueing. Such an investigation is important because it may
reveal the detailed mechanisms underlying sequence effects
and may provide better understanding of the central-cueing
paradigm for future research.

Traditionally, a centrally presented arrow cue has been
thought to orient attention only when it explicitly predicted
the target location (Jonides, 1981; Posner, Snyder, &
Davidson, 1980). However, many recent studies have proved
that a nonpredictive symbolic cue, such as an arrow, can
induce cueing effects automatically (e.g., Hommel, Pratt,
Colzato, & Godijn, 2001; Pratt & Hommel, 2003; Ristic,
Friesen, & Kingstone, 2002; Tipples, 2002). Although the
cueing effects of a nonpredictive symbolic cue and those of
a peripheral cue are very similar, many subtle differences are
also to be found, such as the prolonged time course and the
absence of an inhibition-of-return effect for symbolic cueing.
As aresult, some researchers have suggested that the attention
orienting induced by centrally presented symbolic cues is
controlled by a so-called symbolic-orienting mechanism,
which is different from the exogenous-orienting and
endogenous-orienting mechanisms (Ristic & Kingstone,
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2012). As for the sequence effects within a cueing paradigm,
similar effect patterns have been found when peripheral cues
and arrow cues are used for cueing attention. In this study, we
used a nonpredictive arrow as the central cue for the following
reasons. First, our previous study proved that a nonpredictive
arrow cue is capable of inducing sequence effects. Second, by
using a nonpredictive cue, we could reduce the influence of
participants’ voluntary control and focus on the implicit mech-
anisms that we wanted to measure. Third, we intended to
investigate the unknown mechanisms underlying symbolic
orienting. As mentioned above, a symbolic cue, such as a
nonpredictive arrow, may orient attention in a different way
from that of a peripheral cue, even though both cues are
capable of inducing cueing effects and sequence effects re-
flexively. In a peripheral-cueing study, Dodd and Pratt (2007)
did not find any influence of cue direction and target location
on sequence effects. We wanted to investigate whether the
same result could be obtained for symbolic cueing.

The aim of the present study was to investigate the potential
influence of repetitions or switches of cue direction and target
location on sequence effects in arrow cueing. Three conditions
with different manipulations of cue directions were tested. In
the first condition, the arrows always cued the same location
within a block (either left or right), while the target locations
remained random. Therefore, following a valid or invalid trial,
a trial with repeated cue validity would always have the same
cue direction and target location as the previous trial. In the
second condition, the arrows always cued a different location
than that of the previous arrow (i.e., the cue sequence was . . .
left, right, left, right . . .”), while the target locations remained
random. Therefore, when cue validity repeated on consecutive
trials, both the cue direction and the target location alternated.
In the third condition, the previous two conditions were ran-
domly combined to form a common cueing procedure, in
which both cue directions and target locations remained
random.

Notice that in the first and second conditions, the cue
direction on each trial was manipulated depending on the
cue direction of previous trials. Therefore, cue direction
uncertainty was lost. This disappearance of cue direction
uncertainty should have no significant influence on the
sequence effect, according to the automatic-retrieval hy-
pothesis. However, if uncertainty about the cue direction
is an important requirement for sequence effects, there
should be no sequence effect in both of these conditions.
Regarding the influence on repetition/switch effects of
cue direction and target location, there are several possi-
bilities. First, if the sequence effect depends only on the
repetition advantage effect of cue wvalidity, sequence
effects of similar magnitudes should be observed for all
three conditions. Second, if the repetition of the cue
direction and the target location can facilitate perfor-
mance just like the repetition of cue validity, the first
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condition, with repeated cue directions, should induce
stronger sequence effects than the other two conditions,
because cue validity, cue direction, and target location all
repeated at the same time. Third, many previous studies
have reported that RTs were slower when the same target
location or response was repeated than when it was
switched (e.g., Fecteau, Au, Armstrong, & Munoz,
2004; Maylor & Hockey, 1987); that is, alternation of
target location facilitates observers’ performance, and
repetition of target location slows observers’ performance.
If this alternation advantage effect of target location
occurs in a cueing paradigm, the second condition, with
alternated cue directions, should induce a stronger se-
quence effect than the other two conditions, because
performance would be facilitated by both the repetition
of cue validity and the accompanying alternation of cue
direction and target location. In addition, under the first
condition, with repeated cue direction, performance
would be facilitated by the repetition of cue validity
but slowed by the accompanying repetitions of cue di-
rection and target location, resulting in an impaired se-
quence effect as compared with the other two conditions.

Method
Participants

A total of 20 students (with a mean age of 27 years, range 22
to 32 years; six females, 14 males) from Kochi University of
Technology consented to participate in this experiment. All
participants were right-handed and reported normal or
corrected-to-normal vision. All were naive as to the purpose
of the experiment.

Apparatus

The stimuli were presented on an LCD display operating at
a 60-Hz frame rate and controlled by a Dell Pentium com-
puter. The participants were seated approximately 60 cm
away from the screen.

Stimuli

A cross, subtending 1.5°, was placed at the center of the
screen as a fixation point and remained on screen during
the whole experiment. The cue was a pair of arrows
pointing to either the left (< <) or the right (> >) that
were positioned around the central cross and were 1.5° in
height and 5° in width. The target stimulus was a capital
letter “T” measuring 1° wide and 1° high, which was
presented 15° from the fixation point on the left or the
right side.
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Design

The cue—target SOA was 500 ms. Three sessions were
presented, with different manipulations of cue direction.
Cue directions remained the same within blocks (but
switched between blocks) in one session; they changed on
every trial in another session; and they remained random in
the third type of session. The sessions were randomly or-
dered for each participant. The numbers of blocks in each of
the session types were two, two, and four, respectively. Each
block included 112 trials in total, 16 of which were catch
trials in which the target did not appear. The participants
were instructed not to respond if the target did not appear.
Including 20 training trials at the beginning of the experi-
ment, this led to a total of 916 trials for each participant. The
RTs of the first trial on each block and of trials following a
catch trial were excluded from the analysis.

Procedure

The participants were instructed to keep fixating the center
of the screen. First, a fixation display appeared at the center
of the screen for 2,000 ms, and then the cue stimulus
appeared. After the cue—target SOA, a target letter “T”
appeared to the left or the right either until participants had
responded or until 1,500 ms had elapsed. The cue stimulus
still remained on the screen after the appearance of the
target. Participants were instructed to respond when the
target appeared by pressing the space bar with the index
finger of their right hand as quickly and accurately as
possible. The participants were explicitly told about the
manipulation of cue direction in each session. They were
also informed that the central stimuli did not predict the
location at which the target would appear and that they
should try to ignore the central cues.

Results

The participants missed an average of about 0.1 % of the
targets and made false alarm errors on approximately 1.2 %
of the catch trials. Anticipations (RTs of less than 100 ms)
and outliers (RTs over 1,000 ms) were classified as errors
and were excluded from the analysis. As a result, about
0.5 % of all trials were removed. The error rates did not
vary systematically, and no signs of any speed—accuracy
trade-off were observed.

The mean RTs under different conditions can be seen in
Table 1. A three-way ANOVA with Previous Cue Validity
(pre-valid or pre-invalid), Cue Validity (valid or invalid),
and Cue Direction Manipulation (always repeat, always
switch, or random) as within-participants factors was con-
ducted on the RTs. We found a main effect of cue validity,

(1, 19) = 16.998, p < .001, indicating cueing effects; that is,
RTs were shorter in valid than in invalid trials. There was a
significant interaction between previous cue validity and cue
validity, F(1, 19) = 6.012, p < .024, demonstrating that the
cueing effect was stronger after a valid trial than after an
invalid trial—that is, a typical sequence effect, as reported in
previous studies. Importantly, the three-way interaction of
Previous Cue Validity x Cue Validity x Cue Direction
Manipulation was significant, F(2, 38) = 7.844, p < .001,
indicating that the sequence effect was influenced by the
manipulation condition of the cue directions. The magnitude
of the cueing effects under different conditions can be seen
from Fig. 1: The magnitudes of the sequence effects (i.e.,
cueing effects of pre-valid trials — cueing effects of pre-
invalid trials) for the cue manipulation conditions were —
5 ms (always repeat), 29 ms (always switch), and 9 ms
(random). Paired-samples ¢ tests proved, firstly, that the
sequence effect when cue directions always switched was
stronger than the sequence effects when cue direction al-
ways repeated or remained random (p < .002 and p = .055,
respectively), and secondly, that the sequence effect when
cue directions remained random was stronger than the se-
quence effect when cue direction always repeated (p <.033).
The results showed that sequence effects were impaired
when the cue direction always repeated between trials and
were enhanced when the cue direction always switched
between trials.

When the cue direction was chosen randomly, the cue
direction between trials could be either repeated or switched.
This gave us an opportunity to investigate the influences of
cue direction and target location without the loss of cue
direction uncertainty. A three-way ANOVA with Previous
Cue Validity (pre-valid or pre-invalid), Cue Validity (valid
or invalid), and Cue Condition (cue direction the same as or
different from the previous trial) as within-participants fac-
tors was conducted on RTs from the third condition, with
random cue directions. The main effects of previous cue
validity and cue validity were significant, F(1, 19) = 7.962,
p < .011, and F(1, 19) = 12.475, p < .002, respectively,
indicating that RTs were shorter on pre-invalid than on pre-
valid trials, and were shorter on valid than on invalid trials.
Importantly, the Previous Cue Validity x Cue Validity x Cue
Condition interaction was also significant, F(1, 19) = 5.722,
p < .027, replicating the previous observation that the se-
quence effect was significant when the cue direction
switched, but not when the cue direction repeated. The
magnitudes of the cueing effects under different conditions
can be seen in Fig. 2, and the magnitudes of the sequence
effects for the cue conditions were —6 ms (repeat) versus
16 ms (switch).

In order to investigate whether the RTs and cueing effects
were different between the different cue direction manipu-
lation conditions, paired-samples 7 tests were conducted on
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Table 1 Mean RTs under different conditions in our experiment

Cue Direction Pre-Valid Pre-Invalid

Conditions

Valid Invalid Valid Invalid

M SO M SO M SO M SD

Always repeat 358 51 366 60 357 52 370 60
Always switch 348 61 375 72 361 73 358 63

Random 346 65 357 70 346 65 349 64
Random divided

Repeat 350 65 355 68 342 63 354 71
Switch 343 64 357 71 346 65 344 59

The upper part shows the RTs of three cue direction manipulation
conditions: always repeat, always switch, and random. The lower part
shows the RTs of two subconditions when cue direction was chosen
randomly: The cue direction either repeated or switched between trials.

the RTs and the cueing effects of two manipulation condi-
tions: always repeat and always switch. The results showed
that the overall RTs of participants did not significantly
differ between the repeating and switching cue conditions,
#(19) = 0.226, p > .824 (the mean RTs of the two conditions
were 363 and 361 ms, respectively). The results also showed
that the magnitudes of cueing effects did not significantly
differ between the two conditions, #(19) = 0.483, p > .635
(the mean cueing effects of the two conditions were 10 and
12 ms for the repeating and switching conditions,
respectively).

Discussion

In the present study, we investigated whether the repetition
or switch of cue direction and target location could influence
the sequence effect in an arrow-cueing paradigm. The
results showed that sequence effects were impaired when
the cue direction always repeated between trials but were
enhanced when the cue direction always switched between
trials. Similar results were also found in the common cueing
procedure in the third condition, in which the cue direction

Cueing effect

|2 Pre-valid M Pre-invalid

40 — NS/ [ — %=
30
20 2
0
-10

Always repeat Always switch Random

Manipulation condition of cue directions

Fig. 1 Magnitudes of cueing effects (RTncued — RTeueq) under differ-
ent previous cue validity and cue manipulation conditions. The error
bars denote standard errors of the means. “p < .05. “p < .01
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on each trial was chosen randomly. These results suggest
that the sequence effect in the central-cueing paradigm
cannot be solely attributed to the repetition advantage for
cue validity, but is also influenced by the repetition/switch
effect of cue direction and target location.

In the present experiment, the cue direction was manip-
ulated between blocks, and one may argue that the results
may have been influenced by such an experimental design.
For example, in the block in which the cue always pointed
to the same location, it is possible that participants would
become less sensitive to the cue or would tend to ignore it
altogether. The reduction of participants’ attention may have
reduced the likelihood of previous trial information being
used in addition to how it was used. Therefore, the impaired
sequence effect in the constant-repeating condition could be
explained by the lack of attention to the cue. However, such
an explanation is unlikely for the following reasons. First,
the present results show that the overall RTs of participants
did not significantly differ between the repeating and
switching cue conditions. If participants’ attention was mod-
ulated by the cue conditions, we should have observed
different overall RTs between the two cue conditions, but
this was not the case. Second, if participants tended to
ignore the cue when the cue always pointed to the same
location, smaller cueing effects should have been observed
in the repeating cue condition than in the switching cue
condition. However, the present results show that the mag-
nitudes of the cueing effects, independent of previous cue
validity, did not significantly differ between the repeating
and switching cue conditions. Third, similar results were
also found in the cueing procedure with random cue direc-
tions. These observations rule out the possible influence of
block type and provide a strong support for our conclusion.

According to the automatic-retrieval hypothesis, informa-
tion from previous trials is automatically retrieved from
memory to facilitate performance on current trials.
However, the present results suggest that the automatic-
retrieval hypothesis is not adequate to interpret all of the
phenomena related to sequence effects in the cueing

Cueing effect
| [ Pre-valid B Pre—invalid

30
NS/ i |
20 :
? V_‘_-
0\‘ :
-10 Repeat Switch

Repetition condition of cue directions

Fig. 2 Magnitudes of cueing effects under different repetition condi-
tions of cue direction when cue directions remained random across
trials. The asterisk marks a difference statistically significant at the p <
.001 level. The error bars denote standard errors of the means
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paradigm. In fact, the participants’ performance was slowed,
rather than facilitated, by the repetition of cue direction and
target location. As a result, the sequence effects were influ-
enced by this alternation advantage effect of cue direction
and target location. Alternation advantage effects have been
reported in many studies using both detection and choice RT
tasks (e.g., Fecteau et al., 2004; Maylor & Hockey, 1987).
There are two explanations for the alternation advantage
effect: guessing strategies of participants or inhibition mech-
anisms. According to the guessing-strategy explanation,
participants expect that a target appearing at a particular
location is more likely to be followed by a target appearing
at the opposite location, even though the probabilities of
either location are equal. In the present study, the partici-
pants already knew the cue direction of the next trial when
the cue directions always repeated or switched between
trials, so they did not need to guess the next cue direction.
Therefore, if the alternation advantage effect is a result of
guessing strategies, the present influence of the alternation
advantage on the sequence effect can solely be attributed to
the repetition/switch effect of target location, rather than to
the repetition/switch effect of cue direction. On the other
hand, if the alternation advantage effect is a result of inhi-
bition mechanisms, then we cannot discriminate the repeti-
tion/switch effect of cue direction from that of target
location. This is because when a certain cue validity status
repeated between trials, the repetition (or switch) of cue
direction always accompanied the repetition (or switch) of
target location.

One thing that needs to be pointed out is that in an
exogenous cueing paradigm, Dodd and Pratt (2007) failed
to show a significant influence of target location on the
sequence effect of peripheral cueing. The possible reasons
for this are as follows. First, one critical difference between
this study and peripheral-cueing studies is that the arrow
cues were perceptually different but spatially similar, where-
as peripheral cues are perceptually identical but their spatial
locations differ. Shifts of attention by central cues tend to be
slower than shifts to peripheral cues, and many studies have
concluded that different processing mechanisms are in-
volved between arrow cueing and peripheral cueing (e.g.,
Cheal & Lyon, 1991; Jonides, 1981; Miiller & Rabbitt,
1989; Ristic & Kingstone, 2012). Second, in the
peripheral-cueing study of Dodd and Pratt, they examined
inhibition-of-return effects rather than cueing effects.
Commonly, we do not expect to see inhibition of return in
arrow cueing, so it is likely that the mechanisms measured
in the present study are different from those measured in
Dodd and Pratt’s study. Therefore, it is not surprising to find
that the effect pattern observed in the present study only
appeared for central arrow cues. In line with the present
findings, in our previous study (Qian et al., 2012) we found
that the sequence effect of arrow cueing was modulated by

the cue—target SOA of the previous trial, which was differ-
ent from the findings of peripheral-cueing tasks (Mordkoff,
Halterman, & Chen, 2008). The present study may have
found new evidence of the difference between symbolic
and exogenous cueing.

Until now, sequence effects in arrow cueing have been
found when both predictive and nonpredictive arrow cues
were tested. When using a predictive arrow cue, researchers
can not discriminate automatic processes from the voluntary
control processes of participants. Maybe this is why many
previous studies attributed sequence effects to strategic
changes or to participants’ assignment of credibility to the
cues, depending on the outcomes of previous trials. By
using nonpredictive arrow cues, our previous and present
studies have proved that sequence effects from arrow cueing
can take effect without voluntary intervention. This result is
in line with the findings of other studies that have focused
on trial-by-trial effects in other paradigms, such as priming
of pop-out (e.g., Kristjansson, 2006; Maljkovic &
Nakayama, 2000) and negative priming (e.g., Egner &
Hirsch, 2005; Neill & Valdes, 1992) in a visual-search
paradigm. By the way, although the fact that sequence
effects can be induced by nonpredictive symbolic cues
suggests that sequence effects do not stem from the volun-
tary control of participants, we still can not rule out the
possibility that some implicit top-down processes are in-
volved in the sequence effect. Indeed, Gomez and his col-
leagues conducted a series of human electrophysiological
studies (e.g., Gomez et al., 2009) to investigate the trial-by-
trial changes of ERPs in Posner’s central-cueing paradigm.
They found that the contingent negative variation (an ERP
component related to attention and preparation) is higher in
pre-valid than in pre-invalid sequences, indicating that more
attentional resources are deployed in pre-valid than in pre-
invalid trials. Therefore, there remains the question of
whether top-down processes are influencing sequence
effects. One possible research method would be to investi-
gate whether the magnitude of sequence effects can be
modulated by the voluntary control of participants or by
experimental contexts. In our laboratory, we are preparing
a new study to investigate the influence of the reliability of
arrow cues on sequence effects. The sequence effects from
nonpredictive arrow cues will be compared directly with the
sequence effects from predictive or counterpredictive arrow
cues. The results will help to reveal the origin of sequence
effects and to provide a better understanding of human
spatial-attention mechanisms.

During the past three decades, the spatial-cueing para-
digm has been widely used in the study of attention orient-
ing. However, very few studies have tried to investigate
trial-by-trial effects in the cueing paradigm. In several pre-
vious studies (e.g., Dodd & Pratt, 2007; Qian et al., 2012),
researchers have attributed sequence effects to the
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repetition/switch effect of cue validity; however, the detailed
mechanisms underlying the sequence effect are still unclear.
By using a nonpredictive arrow cue, we sought to extend
previous findings in the present study by demonstrating that
the repetition/switch effect of cue direction and target loca-
tion is also involved in the sequential processes of arrow
cueing. The results may have revealed the potential mecha-
nisms involved in the sequence effect in the symbolic-
cueing paradigm, and they could be used to guide future
cueing studies.

Author note The authors thank Michael Dodd, Carlos Gomez, and
one anonymous reviewer for many helpful comments on a previous
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