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Abstract

Whether seridly presented stimuli can be processed s multaneoudy or sequentidly are tested by adopting a Sm-

plified AB paradigm. It wasfound that , when two stimuli ( Target and Probe, T & Pfor short repectively) were seridly
presented without distracter between them , ther pattern of RT matched the prediction of the Paradled Modd exactly (Ex-
periment 1) . However , when T wasimmediatdy followed by a backward mask (inother words, T & P wereinterrupted
by a digracter) , T & P spatternof RT acoorded with the Serid Modd (Experiment 2) . These patternsof resultsindi-
cated that seridly presented stimuli which have no distracter between them can be processed s multaneoudy. And thiskind
of parald mechanism may be extremdy capacity-limited and possbly deas with only two objects Smultaneoudy. More-
over , it can be interrupted by long interva between two targets.

Key words pardld modd , serid modd , attention blink.

1 Introduction

Whether seridly presented stimuli can be pro-
cessed g multaneoudy or sequentiadly is an unresolved
mystery in the psychological research on the mecha
nism of attention which ill befuddes psychologists
now. However, the emergence of RSV P Paradigm
(Rapid Seria Visua Presentation) made it possble to
have an insght on the dynamic course of procesdng
seridly presented stimuli.

Sudies on Attention Blink!* °!| fasinate many
resarchers. When observer pop-out the first target
(Target , T for short) accurately which is embedded
inthe stream of stimuli at geed of 10 items per sec
ond, subject can not detect or identify the second tar-
get (probe, Pfor short) which followed thefirst tar-
get within 500 ms. This impairment of detection of
the soond target was first discovered by Broad
bent!?! | and labeled Attention Blink (AB for short)
by Raymond'®!. Moreover , many researchers discov-
ered that AB efect disgppear when T and P have no
backward masks. [*+ 45!

To explain al these findings of the AB efect ,
researchers developed two categories of theory of at-
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tention to revea the time course of attentive process.
One isthe Serid Modd including the Two-stage mod-
ell® and Centra Interference Theory!” °'. These s=
riadl models share the same assumption that human
subjects can not recognize two objects Smultaneoudy ,
in other words, the capacity of aphasein centrd pro-
cessisextremey limited © that it can dea with one
stimulus at most. Sharply contrast to the seriad mod-
els, the Retrieval Competition theory belongs to the
Paralel Modd .

Chun and Potter used the dichotomy of this
problem by dividing process of stimuli into two
stages. One is the peripheral processing stage which
can be performed with other mental operations syn-
chronoudy , while the other is the centra stage that
must be performed in sequence. The attentiona blink
results from obstruction in the centra sage of the
second target.

Based on the two stage model , Ferre Jolicoeur
and Ddl Acqua developed the Centra Interference
Theory!” 1 of the Attention Blink , which divided
processng of simulus more ecificaly, the first
phase refers to sensua and perceptua encoding which
isfollowed by the central mechanism such as Short-
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term Conwlidation*®! | mental rotation , and response
section, et a. AB is due to the decay or the substi-
tution of the Probe before the centra processng

mechanism is disengaged from the process of Target
(Figure 1) .

A. delayed response to T and P

|se1 | pe1 | sTC1 | sT™1
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B. immediate response to,T delayed response to P

[SEI ETES [ RE1 |

[se2 [ee2 |...]sTC2

[stm2 [ rs2 [mE2 |

Figure 1 Theillusration of the Centra Interference theory. SE refer to senory encode, PE refer to perceptud encode. STC refer to short term

oconlidation, RS referred to response sdection.

There are some strong evidences which contra
dict these sridl models. Usng the typicad AB
paradigm, Shapiro et a. report the visual cocktail &f-
fect that the observer’ sown name can survive the At-
tention Blink!*. Even the names of other perons
can survive the AB if the distracters are made up of
normal word but not of names. These results suggest-
ed that the strictly seriad model can not explain what
has been found by Shapiro et a. , and may be not
perfect , because observers would not be able to report
their own names in the course of AB if the centra
mechani sm can only process one stimulus at one time
and refuse the entries of another stimulus.

In addition, Luck et a. found a surprisng result
that ”word meaning can be accessed but not reported
in the attentiona blink”[*?!. In this study, the re-
searcher use N400 as a sndtive index of semantic
mismatch detection, and there is no dgnificant reduc-
tionin N400 amplitude in the attentiona dwel time
although the observers can not report the probe as a
semantic- mismatch , with the context word presented
at the beginning of the tria. Thisresult indicated the
word meaning can be accessed unconscioudy athough
they may not be reported conscioudy. Moreover ,
Shapiro et a , adopting a three target AB paradigm,
reported the consstent result with Luck’ s**!. They
showed that when participants were unable to report
Probe , nevertheless, this stimulus do prime third tar-
get (presented after the blink) asindicated by better
performance of third target when P and third target
were related , compared to when they were unrelated.
The outcomes above demongrates that the Probe
(presented in the AB) reach a high level of process
ing, even though it is not reportable.

Another experimenta fact, which digute the

strictly serial model , is that a large body of experi-
ments show that T + 1 item plays a ecia role and
probe can survive the AB when it is presented at the
location T + 1%, Lots of researchers explain this
phenomenon as following: the probe, together with
the target , enter the presumed central stage s multa
neoudy because of the probe’ s approximation to the
target. This punctured the story of serial modes
which derived from Feature Integration Theory (FIT
for short) , athough there are a number of contrary
resultsin ome studies.

Under FIT s assumption of a serid , sef-termi-
nating search , the time for each covert deployment of
attention can be estimated from the dope of the func-
tion of RT vs. st 5ze because the dopeislinearly re-
lated to the additional cost of each added item in the
diplay. Estimatesof 20-60ms arefairly standard!*’!.
Is thisan estimate of the time required to process each
itemin visua search ? No credible mechanism of ob-
ject recognition works that fast!*>*®! | even the overt
deployment of eye is much dower: 100-200ms per
saccade!®! . Therefore, dthough the FIT accounts
well for the experimenta resultsin the visua search,
an dternative theory-mixed theory may match the
facts more accurately than FIT. For example, the
carwash model , which was proposed by Wolfe, as
sumed that a capacity-limited stage can dea with sev-
era stimuli at atime, athough these simuli may not
enter the stage smultaneoudy!™®. In gedific, it
would cost nearly 20ms 60ms for fatia-attention to
sdlect one sdient item (or a group of items) and
trander it (or them) to the stage in visua search, but
every items would stay at this stage for several hun-
dred millisecond , thus there would be several itemsin
the stage at the same time.
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All the evidence mentioned above suggest that
the Probe (presented in the AB) reaches a high level
of processng though it can not be reported. They cast
doubt on the serid model. But they are insufficient to
demonstrate whether serialy presented stimuli can be
procesed dmultaneoudy or sequentialy. Thus we
hope to test the forenamed question by studying P’ s
influence on the T’ s processing. The badc logic of
our researchisthat RT of T would not decrease asthe

interval between T and P prolong if they can be only
processd ridly. On the contrary, RT of T would
decrease sharply asthe interva between T and P pro-
long if they can be processed s multaneoudy.

Based on the badc logic above, we hope to con-
duct a systematic study on thisissue by usng the sm-
plified RSV P Paradigm. Two modes of diplay will
be applied in the following experiments. In the mode
A (inter mode) , T will be immediately followed by
blank screen for variable duration and then P will be
present after it. Inthe mode B (norrinter mode) , T
and P will be present sequentialy without distracters
or blank screen between them. Speeded reponse of T
and P are required in both modes. The details in
these digplay modes are illustrated in following figure

— b |
7

P !i'm-.'r'\':t Vs

Figure 2 Theillusration of the mode A (the inter mode) and mode B (norrinter mode) .
Figure 2A refer to the inter mode, Figure 2B refer to the norrinter mode

Why do we set the mode B (norrinter mode) ?
Under such a condition, theinterval between T and P
is stable across dl the trids. Then asthe interval be
tween P and P + 1 item increases, the periphera pro-
cessof P becomeseader, but itscentra stage will not
be influenced. Thus the variation in RT of T should
be attributed to the change in P s peripheral process.
Therefore, we can compare the inter mode with the
norrinter mode. If the inter mode and the non-inter
mode have dgnificant difference, the interference be-
tween central processng of two targets would be
proved to exist.

Acoording to two types of models, the RT pat-
tern of two display modes can be predicted respective
ly. Based on the Central Interference Theory , the re-
gonxof T isprior to the repponse of P, P can not
enter the centrad mechanism and its further process
would be sugpended when T engaged the central
mechanism , thus T’ sprocess would not be interrupt-
ed or delayed by P. As a consequence, in the both
modes, the RT of T should be constant or decline
dightly as the interva increases, moreover , the RT
of P should decline dgnificantly as the interval pro-
long. The approximate illustration will be demon-
strated in Figure 3A.

Acoording to the pardlel modes, however , dif-
ferent RT patterns would be predicted. Although the
regponse to T is prior to the repponse to P, T would
be interfered or delayed by the process engaged by P
because T and P are processed Smultaneoudy. Inthe
norrinter mode, this interference declines dightly as
the interva ater P prolongs, thus RT of T should
decline accordingly. While in the inter mode, the in-
terference declines greatly as interval between T and
Pincrease, thus the RT of T should decline dgnifi-
cantly. The approximate illustration will be demon-
srated in Figure3B.

Conddering the gecia role of the P, we desgn
two experiments to test whether attentive process is
parald or serid under RSV P Paradigm by usng the
method mentioned above.

2 Experiment 1

2.1 Method

2.1.1 Participants and equipments 20 under-
graduates of China Agricultura Univerdty, whose
age vary from 20 to 22, participated in the experi-
ment , 14 of them are mae. All the participants have
normal vidon or corrected to norma vison. They
have no experience in a milar experiment.
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Fgure 3 The prediction of the RT patterns according to different theories. Fgure 3A refers to the prediction based on serid modd , Figure 3B

refersto the prediction based on pardld modd.

The stimuli are digplayed on a 15 inch CRT

<reen, 100Hz refresh rate, a standard keyboard is
used for regponse. All the procedures are programmed
by E Prime.
2.1.2 Materials All the items including targets
and digtracters are chosen from the aphabet random-
ly. The T is present from the 7th item to 10th item
randomly. Half of Tistheletter A and another haf is
the letter B. The Piseither the letter X or the letter
Y with equa chance. Intheinter mode, the T and P
are sparated by a blank screen with varied duration.
A backward mask follows P immediately (Fig2A).
While in the norrinter mode, the P gopears shortly
dater the T and a blank screen is diglayed ater P
(Fig2B) .

All the items are presented at the center of the
<reen. The dzeof lettersis16mm x 11mm. The col-
or of the letters is black and the color of the back-
ground is dlver. The exposure duration(ED) of items
is 20ms and the inter gimuli interval (1SI) is 80ms.
All the subjects are required to view the screen at ap-
proximately 60cm.

2.1.3 Experiment Design There are two within-
subjects variables including display modes (inter mode
and the norrinter mode regectively) and SOA
(100ms 200ms 300ms 600ms and 900ms respective-
ly) . The experiment contain 16 sessons, each has 20
trids. The tridsof the two digplay modes are equal .
The sequence of 16 sessons is decided randomly.
Subjects have a short rest for 1min every 64 trids.

2.1.4 Tasksand Procedures Participants are re-
quired to focus on the RSV P stream at the center of
the screen. They should press the key ” F’ to A and

presskey "J” to B as soon as possble. If Xor Y e
merges, they should press key "D” to X and press”
K” to Y. Seeded reponses to two targets are de
manded in the experiment. But participants were
asked to give priority to the repponse to the T. They
were demanded to make sure that the accuracy of the
reponse to T should be more than 90 percent and
that of P should be more than 80 percent. To balance
difference between four combinations of T and P,
they take place at equal chance.

Participants have to exercise before the formal
experiment. The procedure and task in exercise are
almost the same as the formal experiment with some-
thing different from the forma test sessons. Firstly,
the exercisesonly contain one sesson including 40 tri-
a's and provide subjects with feedback (no feedback in
forma experiment) . When subjects can accomplish
the task by achieving the criteria of accuracy (T:
more than 90 percent , P: more than 80 percent) , the
exercises stops. If not , subjects have to exercise again
until they passit.

2.2 Results
2.2.1 The RTand Accuracy of two targetsare ligt-
ed in Tablel

2.2.2 Analysis of the RT of Tand P Fve sub-
jects were deleted because they failed to achieve the
criteria of accuracy during their exercise. The RT of
the correct repponse to T and the RT of the correct
regponse to P when T is reported correctly enter the
further statistica anayss. We adopted these proce-
dures because we want to ensure that subjects gave
priority to T and only the correct regponse would be
included.
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The repeated measure ANOVA with diglay
mode and SOA factors reved the following effects on
the RT of T. The main effect of diglay modeisdg-
nificant , F(1,14) =18.247 ,p =0.001;the main &f-
fect of SOA isd® dgnificant, F(4,56) =13.713,p

=0.000. However , theinteraction between two fac-
torsis indggnificant, F(4,56) =1.438, p = 0. 233.
This pattern of results matches the prediction of par-
ale modd exactly (Figure 4A) .

Table 1l the RT and Accuracy of Tand P

condition SOA 100ms 200ms 300ms 600ms 900ms

Mode A (inter mode) Accuracy of T 0.95 0.95 0.94 0.94 0.93
Accurecy of P 0.89 0.91 0.91 0.90 0.84
RTof T (mg 615 + 82 590 + 62 581+72 564 +54 565 + 80
RT of P (mg) 777 +£97 685 + 102 617+73 539 + 52 532+49

Mode B (norrinter mode) Accuracy of T 0.93 0.95 0.94 0.93 0.94
Accurecy of P 0.92 0.96 0.95 0.95 0.96
RTof T (mg 634 +91 639 + 87 621+ 75 605 + 68 610 + 62
RT of P (ms) 761 +81 758 = 74 742+ 72 725 + 60 725+ 55

The repeated measure ANOVA with diglay
mode and SOA factors reved sfollowing effectson the
RT of P. The main efect of digplay mode is dgnifi-
cant, F(1,14) =180.716,p =0.000 ;the main effect

of SOA isd® dgnificant, F(4,56) =66.807 ,p=0.
650 -

830 -

—&—T's RT in
~ 610 1 non—inter
i mode
[
= 580 ¢ —-T's RT in

inter mode
570
580 100 200 00 600 900 SOA (ms)

Fgure 4A lllugrationof RT of T
2.2.3 Analysis of the accuracy of Tand P The
repeated measure ANOVA with digplay mode and
SOA factors reveal s the following effectson the accu-
racy of T. The man effect of digplay mode is in-
dgnificant, F(1,14) =0. 072, p =0. 793 ;the main
efect of SOA isdw indgnificant, F(4,56) =0.802,
p = 0. 529. Moreover , the interaction between two
factorsis d indggnificant, F(4,56) =0. 384, p =
0.819. (Figure5).

The repeated measure ANOVA with diglay
mode and SOA factors revea s the following effectson
the accuracy of P. The main effect of digplay modeis
dggnificant , F(1,14) =25.897, p =0.000 ;the main
efect of SOA isindgnificant, F(4,56) =1.769,p =
0.148. But, the interaction between the two factors
is dgnificant, F(4,56) =5.809,p=0.001. Thisin
dicates that accuracy of P in The norrinter mode is
higher than that in the inter mode (Figure 5) .

000 ;Moreover , the interaction between the two fac-
torsis dgnificant, F(4,56) = 32.483, p = 0. 000.
This pattern of resultsindicatesthat the declination of
the RT of P in the inter mode is much larger than
that in the norrinter mode (Figure 4B) .

800 ¢
750 -
ot —4—P's RT in
650 |- non—inter
600 - mode
550 —3—-P s RT in
500 inter mode
450

' . [
400 oo 200 300 600 900 SOA (ms)

Fgure 4B lllugtration of RT of P

2.3 Disussion The pattern of RT in this experi-
ment matches the parald modd exactly, except of
one point. Acocording to the prediction of parallél
mode , the RT of P would decline in non-inter model
as greatly asinter model. However , the results con-
tradict thisassumption. The dgnificant interactive ef-
fect onthe RT of P between the diglay mode and the
SOA indicates that the processof T impedes the pro-
cessof P much more greatly than the inference be
tween the processof P and P+ 1(the backward mask
of P). Thisa s accountsfor the existence of the dif-
ference between the RT of T in two modes.

In concluson, the results above support the par-
dle model. In another word, the central mechanism
can at least process two stimuli smultaneoudy. As
the lag between T and P become longer (as SOA in-
creae in the inter mode) , the interference between
the two processes reduces sharply. Moreover the in-
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terference becomes smaller when one of two parale

processes becomes easer (as the SOA between P and
0.98

0.9
0.88
0.86 -
0.84 -
0.82

Accuracy

0.96

mode
0.94
0.92 in inter

P+ 1 increase in the nonrinter mode) .

—&— T's Accuracy
in non-inter

—— T’ s Accuracy

mode

—f&— P’ s Accuracy
in non-inter
mode

-~ P's Accuracy
in inter
mode
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Figure 5 Accuracy of T and P

Snce ome researchers proposed that T and P
can be processed s multaneoudy , according to the ex-
isting results which indicate that the T + 1 item can
survive AB. Therefore, the pardld pattern of RT
may be due to the lack of interruption of distracters.
In the next experiment, we want to eiminate the
doubts on whether a distracter between two targets
can destroy the paralel mechanism by adding a back-
ward mask immediately ater T.

3 Experiment 2

3.1 Method

The basc parametersin the experiment 2 are as
same as that in the first experiment except for three
agects. Thefirg differencein dedgnisthat Tisimr
mediately followed by a randomly-selected letter. In
the inter mode, the T+ 1 (the item immediately fol-
lowing T) and P are separated by a blank screen with
varied duration. A backward mask follows P immedi-
ately just asin the inter mode of the experiment 1.
While in the norrinter mode, the P appears shortly
ater the T +1 and a blank screen is digplayed ater
P.

In the second place, five different SOA (200ms,
300ms,400ms, 500ms and 700ms) were chosen for
thisexperiment snceit wasfound that RTof T and P

are sable as interval varies from 600ms to 900ms in
thefirst experiment. We adjusted the range of SOA
factor in order to exam the hypotheds more delicate-
ly.

Thirdy, we set ED =30ms and ISI = 70msin
order to cut down the difficulty of the tasks. Some of
previous studiesin our lab proved that , as ED is pro-
longed, magnitude of Attention Blink would decline
without accompanying declinein RT of T!*!.

19 undergraduates from China Agricultural Uni-
verdty , whose age varied from 20 to 22, participated
the experiment , 16 of them are mae. All the partici-
pants have normal vidon or corrected to normal vi-
gon. They have no experience in dmilar experi-
ments.

The stimuli were diglayed on the 15 inch CRT
<reens, standard keyboards were used for reponse.
All the procedures were programmed by E Prime.
3.2 Results
3.2.1 The RT and Accuracy of two targetsare list

in Table2
3.2.2 Analysis of the RT of Tand P Five sub-
jects were deleted because they failed to achieve the
criteriaof accuracy in training sessons. The method
adopted to anayze the data was as same asthat in Ex-
periment 1.

Table 2 the RT and Accuracy of T and P

condition SOA 200ms 300ms 400ms 500ms 700ms

Mode A (inter mode) Accuracy of T 0.96 0.96 0.95 0.97 0.95
Accuracy of P 0.90 0.93 0.91 0.90 0.86
RTof T (mg 585+ 121 583 +118 590 + 116 596 +123 600 + 140
RT of P (mg) 706 + 102 631 + 96 569 + 73 532+ 84 517 £ 69

Mode B (norrinter mode) Accurecy of T 0.94 0.96 0.97 0.98 0.96
Accuracy of P 0.93 0.95 0.96 0.94 0.94
RTof T (mg 582 +116 579+ 105 580+ 97 573+93 577 +87
RT of P (ms) 651+ 116 637 + 96 635+ 91 624 + 85 623 + 80
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The repeated measure ANOVA with diglay
mode and SOA factors reved sfollowing effectson the
RT of T. The main efect of digplay mode was in-
dggnificant, F(1,13) =0.941, p =0. 350;the main
effect of SOA was do indgnificant, F (4,52) =
0.309, p = 0. 871. Moreover, the interaction be
tween two factors was a2 indgnificant, F(4,52) =
1.444 ,p = 0. 233. This pattern of results matches
the prediction of serial model exactly and is contrary
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Hgure 6A lllugration of T sRT
3.2.3 Analysis of the accuracy of Tand P The
repeated measure ANOVA with digplay mode and
SOA factors revealed the following &fectson the ac-
curacy of T. The main efect of digplay mode wasin-
dgnificant, F(1,13) =0.107, p = 0.749;the main
efect of SOA was d= indgnificant, F(4,52) =2.
395, p =0.062. Moreover , the interaction between
two factorswas d indgnificant , F(4,56) =2. 117,
p=0.092. (Figure7)

The repeated measure ANOVA with diglay
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0.94 ¢
0.92
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b
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©

0.84 F
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to the result of thefirst experiment (Figure 6) .

The repeated measure ANOVA with diglay
mode and SOA factors reveal following effectson the
RT of P. The main efect of digplay mode is dgnifi-
cant, F(1,13) =13.433,p =0.001;the main effect
of SOA isa® dgnificant, F(4,52) =52.489,p=0.
000 ; Moreover , the interaction between two factorsis
dgnificant , F(4,52) =48.587,p =0.000. (Figure
6)
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Fgure 6B lllugtrationof T sRT

mode and SOA factors reveaded the following effects
on the accuracy of P. The main &fect of diglay mode
was dgnificant, F(1,13) =9.095, p = 0.010;the
main efect of SOA was indgnificant, F(4,52) =
2.039, p =0.102. In addition, the interaction be
tween two factors was indgnificant, F (4,52) =
1.539,p =0.205. This replicates the result of first
experiment which indicates that accuracy of Pin Nomr
inter mode is higher than that ininter mode. (Figure
7)
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in inter
mode
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Fgure 7 Accuracy of T and P

3.3 Discussion

In the two modes of thisexperiment , the RT of
repponse to T remained congtant with the prediction
of the serial mode perfectly. On the contrary, the
RT pattern replicated the results of the first experi-
ment. The results of Experiment 2 demonstrate that
the processof T can not beinterfered by the following
processof P. In other words, the centra mechanism
may beonly able to deal with one stimulus at a certain

moment when two sequentidly presented targets are
interrupted by a distracter.

Combining these results with the results in the
first experiment , we conclude that the mechanism of
objects recognition can be operated in paralld way. It
is the distracter between two sequentialy presented
targets that soil the parale mechanism, thus pro-
ducing the results like the prediction of serial model.
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4 Generd Discusdon

Inthefirst experiment , the patternof RT gave a
hand to the paralld modd. In gecific, the centrd
mechani sm processed two sequentialy presented stim-
uli Smultaneoudy. As the lag between T and P be-
came longer in the inter mode (as SOA increases in
the inter mode) , the interference between two pro-
cesses reduced greatly. What is more, in the norrin-
ter mode, the interference became smaler when one
of two parale processes became easer too (as the
SOA between P and P+ 1 increases in the norrinter
mode) .

However , when T and P were interrupted by a
distracter in the second experiment , it is interesting
to see the RT of T remaining invariable as the SOA
changed in both modes. Thisresult seemsto sypport
rid moddsfor the reason that the processof T can not be
ddayed by the following process.

Combining the results of both experiments, we
can draw a concluson that human subjects can process
two sequentially presented stimuli in RSV P stream g-
multaneoudy. In other words, parale procesing in
the central mechanism of objects recognition do exist.
But why did the results in the second experiment
match the prediction of serial models? It may be the
T + 1 that disrupts the pardlel processng mecha
nism. In ecific, T+ 1 may have entered the centra
mechanism instead of P. The fixed SOA between T
and T+ 1 in the second experiment leads to congtant
interference between T and T + 1. Therefore the RT
of Tiscongant in the second experiment , which ex-
actly matches the seriad modd.

Sme researchers may argue that the result of
the first experiment can be explained by seria model
too. For example, T and P are processed dternately.
Although the processof T and P seem to be parald in
the whole, they are ill processed in sequence from
the micro-pergective. Inother words, the processng
system isatime-sharing syssem. Admittedly , such an
explanation can account for the result in the non-inter
mode in the first experiment because the dopeof T' s
functionof RT vs. SOA is dmilar to that of P’ sin
the norrinter mode. But it can not explain why the
dope of T’ sfunctionof RT vs. SOA is much smaller
than that of P sintheinter mode. Infact, the result
in the inter mode contradicts the prediction of the ex-
planation above.

There may be some controverdesin the explana
tion of the results. Some one may argue that it is not
the central mechanism but the peripheral process that

operates d multaneoudy just asthe two-stage mode or
Centra Interference theory assumed. But this account
isinsufficient to explain why RT of T in the inter
mode of the second experiment is constant. As we
know, T + 1(the backward mask immediately & ter
T) is at least suppose to be processd to the extent
that it can be dismissed asa distracter. Meanwhile, T
+ 1 is not as sufficiently processed as targets. Inoth-
er words, the processof T + 1 includes at least pe
ripheral procesing but lacks some phase of centrd
procesing (the detail explanation islisted in the next
paragraph) . If the deduction in the RT of T in the
nor-inter mode of the first experiment is due to the
deduction of interference between the periphera pro-
cessof P and the centra processof T, a dmilar de
ductionin the RT of T in the inter mode of the sec
ond experiment is supposed to be observed. But re
sults make such an assumption impossble.

In both experiments, the sgnificant interactive
efect onthe RT of P between digplay mode and SOA
factorsindicate that the processof T impedesthe pro-
cessof P much more serioudy than the processof P+
1(the backward mask of P) interferes with the pro-
cessof P. Therefore, we can infer that distracters
were not as sufficiently processed as targets. Thisis
opposdte with the assumption of Retrieval Competi-
tion theory which hold that T and P and their regpec
tive backward masks are recognized although subjects
can not report them.

Previous studies point out that P can survive At-
tention Blink when it immediately follows T. Re
sarchers postulate that T and P enter the centra
mechani sm s multaneoudy because of extremely short
lag between them. Thisintuition is supported by this
study. However , it is not only the short lag between
them but a9 the lack of distracter between them that
resultsin the parale processing. When SOA equaled
to 200msor 300msin the inter mode of the first ex-
periment , RT of T kept on declining which reveal the
characterigtic of parald processng. However, the
RT of T in the inter mode of the second experiment
indicates the feature of seria process when the SOA
equasto 200msor 300ms. Infact, the SOA between
T and P under the conditions above in thefirst exper-
iment is as same as that in the second experiment.
The different results may be due mainly tothe T+ 1,
not the short lag.

Acoording to the anayss above, the theoriesfor
Attentiona Blink have to be revised in order to ac
commodate our findings. When there is no distracter
between T and P and the lag between them is short ,
they can be processed smultaneoudy. Although less



425

attention is dlocated to P, P can survive the Attenr
tional Blink. However, if there is a distracter be
tween two sequentially presented targets, it will oil
the parallel mechanism and delay the centra process
of P, thusproducing the typica Attentiond Blink.

In both experiments, accuracy of T isconstantly
higher than 90 percent and its RT is shorter than that
of P. All these results demongtrate that subjects gave
priority to T asthey were required. Thefact that the
accuracy of P in the norrinter mode is much higher
than that of Pin the inter mode suggests that paralel
procesing is more eficient than serial procesing. In
the norrinter mode, T and P are dways processed g-
multaneoudy. However , paralle mechanism will be
disrupted when lag between T and P is too long
(maybe 700ms or 800ms). This may be an account
for the sgnificant decline of the accuracy of P at long
lagin the inter mode. Under such a condition, sub-
jects had to switch from parald processng mode to
seria processng mode, thus producing the decline in
accuracy.
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