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This study examined the impact of con-
textual similarity on negative priming. In Ex-
periment 1, we replicated a previous study
by manipulating the presence and absence
of an exclamation mark in the prime-probe
couplet. The results showed negative prim-
ing and yet failed to show the influence of
contextual similarity. In Experiment 2, we in-
creased the distance between the target and
the distractor to the same distance as was in
a study that showed the effect of contextual
similarity. The results showed neither nega-
tive priming nor the influence of contextual
similarity. The results from these two experi-
ments support the inhibition account of neg-
ative priming and are inconsistent with the
prediction of the memory retrieval account.
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To function properly without being over-
whelmed by the voluminous information in the
environment, one must ignore irrelevant infor-
mation and focus on the relevant stimuli. How
this is achieved through selective attention has
been an important issue in cognitive psychology.

Early theories of selective attention tend to
view selective attention as a filter that elimi-

nates irrelevant information. More recent re-
search on negative priming, however, seems to
indicate that selective attention not only en-
hances target information, but suppresses inter-
fering information as well (Houghton & Tipper,
1994, Neill, 1977, 1989; Tipper, 1985). Because
of this inhibitory function, previously unattend-
ed information becomes a less viable stimulus
when it becomes the new target. Negative prim-
ing is a consequence of this inhibitory process
of selective attention.

In a typical negative priming experiment,
prime and probe appear sequentially in a trial
(see Figure 1). Within both the prime and the
probe, there are distractors and targets. Partici-
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Figure 1: Display formats of prime and probe.
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Figure 2: Display formats for ignored repeti-
tion and control condition, with same context.

pants are required to respond to the targets and
ignore the distractors. When a distractor of a
probe is identical to the target of a prime in a
negative priming study, it is usually called the
experimental condition or the ignored repetition
condition.

For the control condition, both the target
and the distractors of a probe are different from
those of the prime (see Figure 2). When an ex-
perimental condition is compared to the con-
trolled condition, if responses of the former are
slower than the latter ones, then negative prim-
ing is said to have occurred. That responses to a
formerly suppressed item become slower was
first observed in Stroop test (Dabrymple, Alford
& Budayr, 1966). In a typical Stroop task, par-
ticipants must respond to the color of a color
word instead of its meaning. For example, when
a participant saw the word "green" written in
red, he/she must say "red" and suppress the ten-
dency to say green. Subsequently, if "yellow"
was written in green color, the same participant
must respond with "green" (i.e. the formerly
suppressed response). In the controlled condi-
tion, participants first saw "red" written in blue,
then saw "yellow" written in green. Participants
were often slower when responds in the ig-
nored-repetition condition than in the controlled
condition.

Pursuing a similar line of research, Tipper,
Lortie and Baylis(1992) set up nine lighted key
and a starting button. Participants must first
place their fingers on the starting button and re-
spond by pressing a specific lighted key if a tar-

get color (e.g. red) appears on that key. Reaction
time was longer, when there were distractors (e.
g. yellow light). Furthermore, if a previous dis-
tractor became the new target, reaction time
would be even longer than that under distrac-
tion, thereby demonstrating another instance of
negative priming. In addition, negative priming
can be demonstrated with alphabets (Tipper &
Cranston, 1985), non-sense figures (Deschepper
& Treisman, 1996), and words (Malley & Stray-
er, 1995). It can also be demonstrated in other
tasks, such as naming (Neill, 1977), judgment of
spatial location (Yeh, Huang, & Chao, 2000)
and classification (Tipper & Driver, 1988).

Regarding the mechanism underlying nega-
tive priming, there are inhibition theory
(Houghton & Tipper, 1994; Neill, 1977, 1989;
Tipper, 1985) and retrieval theory (Neill, 1997;
Neill & Valdes, 1992). The former theory pro-
poses that selective attention involves a dou-
ble-mechanism of enhancing target in formation
and inhibiting distracting information simulta-
neously. According to this theory, negative
priming is the result of the attention system try-
ing to overcome the existing inhibition when it
is responding to the previous distractor. On the
other hand, the retrieval theory explains the
same phenomenon in terms of conflicting re-
sponses, in that the previous distractor carries
with it a "do not respond" memory trace which
conflicts with the current command of "re-
spond" to the same stimulus. (Dalrymple-Alford
& Budayr, 1966; Tipper, 1985).

From Tulving's retrieval theory (Tulving,
1972, 1983), similarity in retrieval context
should facilitate memory. Thus negative priming
should become more pronounced under more
similar retrieval context, if negative priming is
indeed due to conflict between memory trace of
previous command and the current response
command. On the contrary, according to the in-
hibition theory, similarity in retrieval context
should have no apparent effect on negative
priming. Therefore, similarity in retrieval con-
text can be utilized to determine which of these
two predictions is correct.
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Based on the reasoning given above, Wong
(2000) presented three English alphabets and
asked participants to respond to the middle al-
phabet. Context similarity was manipulated by
the appearance (or non-appearance) of exclama-
tion marks between the alphabets. When both
the probe and the prime contained exclamation
marks, the context was more similar than when
exclamation marks appeared only in one of
those conditions. Results from this study
showed that context similarity bas no effect on
negative priming. A slightly different manipula-
tion (i.e. having crosses "+" above or below the
targets) yielded essentially the same results.
Wong (2000) consequently concluded that re-
trieval theory could not account for negative
priming.

However, Chao (2000) in a series of studies
found that context similarity did indeed enhance
negative priming. He presented three Chinese
characters with the middle character being the
target item. Similarity of context was manipulat-
ed via the spatial arrangement of these charac-
ters which were either presented horizontally or
diagonally. When both the probe and the prime
had identical spatial arrangement, the similarity
was stronger than when they had different spa-
tial arrangement of the presented characters.
Chao (2000) found that negative priming was
bigger when similar in context was stronger.

Careful comparison between these two
studies revealed that they differed not only in
stimulus material (English alphabet vs Chinese
characters), task (key pressing vs naming), and
context similar manipulation, but also in the vi-
sual angle between the target and the distrac-
tors. In Wong's (2000) study, this visual angle (i.
e. distance) was 1.1 degree while it was 2.1 de-
gree in Chao's (2000) study. This difference may
turn out to be a crucial factor in accounting their
conflicting results. When attention is focused on
a target, attentional resources are spatially dis-
tributed around the target (Kim & Cave, 2001);
therefore, when a target, its distractors and cues
are spatially close, they have a higher probabili-
ty of being grouped together. Thus, it's hard to

segregate and process cues from them, so con-
text similarity cannot facilitate memory re-
trieval. On the other hand, when targets and dis-
tractors were far apart, the probability of them
being grouped together is low. Therefore con-
text effect would more likely occur and thereby
affect negative priming.

The first experiment of the present study
was a replication of Wong's (2000) study. The
second experiment tested directly the effect of
spatial distance between the target and the dis-
tractors. Because the inhibition theory and the
retrieval theory make quite different predictions
regarding context effect, the present study
should provide useful experimental evidence to
determine which of these predictions is in fact
correct.

Experiment |

This experiment is a replication of Wong's
(2000) study. As mentioned earlier, if the re-
trieval theory is correct, context similarity
should influence the strength of negative prim-
ing. On the other hand, if the inhibition theory
accurately accounts for negative priming, then
context manipulation should have no effect on
negative priming.

Method

Participants. Twenty four university stu-
dents with normal vision (after correction for
some participants) participated in this 90-minute
study. They received NT 100 dollars (about US
3 dollars) as compensation.

Design and stimuli. There are two within
participant variables: condition (experimen-
tal/control) and context similarity (similar/dis-
similar). Both prime and probe were constructed
with three English alphabets arranged horizon-
tally. The central alphabet was designated as
target. Capital A, B, C, and D were used with
two of these four letters randomly chosen as the
target (one letter in the center) and the distrac-
tors (another letter to the felt and the right of the
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target). In the experimental condition, a distrac-
tor in the prime would later appear as the target
in the probe; while in the control condition, dis-
tractors in the prime were unrelated to the target
in the probe.

Context similarity was manipulated by the
appearance (or non-appearance) of exclamation
marks between the English letters. In the similar
condition, the prime and the probe either both
had exclamation marks between the letters or
both without them. In the dissimilar condition,
either the prime or the probe had the exclama-
tion marks but not both.

Participants sat approximately 60 cm from
the computer monitor which showed white stim-
uli against a black background. Each English
letter had a visual angle of 0.48° x 0.48° . Sep-
aration between the target and the distractors
was 1.10° degree. Exclamation marks when ap-
peared, were equal distance from the target and
the distractor. Control of stimuli presentation
and recording of response data were handled by
DMDX software package (Forster & Forster, in
press). The study was conducted under natural
lighting in a laboratory room at the university.
All of the 12 combinations of two letters from
the set of four letters (i.e. A, B, C, D) were used
in the prime. When this was used with the
probe, 24 different sets of stimulus material
were obtained. These 24 sets, when multiplied
by 4 (i.e. 2(similar/dissimilar) x 2 (with/without
exclamation marks)) resulted in 96 different
couplets. Each of these 96 couplets produces a
total of 192 trials. Among these trials, each of
the four letters (A, B, C, and D) used in this
study had an equal probability of appearance,
with each letter having the same probability of
being a target or a distractor. Specific paring of
target and distractor for each trial was complete-
ly random.

Procedure. Each participant redundant see
the previous page was requested to respond to
the target as fast as possible by pressing a key.
Each couplet was consisted of a prime trial and
a probe trial. A trial began with a short altering
sound, then a cross appeared in the middle of

the screen for 300 ms followed by the stimulus.
Inter trial interval was 3000 ms, and the interval
between a probe and a prime has 480 ms, these
timing intervals were identical to Chao's (2000)
study. There were eight practice trials before
each experiment. The experiment proper was di-
vided into four blocks of 24 couplets redundant
each, and it took about twenty-minute to com-
plete the experiment.

Participants were required to use both right
and left hand to press the key on a random
schedule in both the prime and the probe trial of
the study. However, no statistical analyses were
performed on handedness data due to our belief
that negative priming essentially is an internal
response selection which should be immune to
differences in external response (e.g. Tipper,
MacQueen & Brehaut, 1988).

Results and discussion. Reaction time and
response error were analyzed. An error was de-
fined either as pressing the wrong key or as re-
action time exceeded 3000 ms. Median reaction
time was analyzed for the various experimental
manipulations when a mistake was made in the
prime, the probe was automatically regarded as
an error, regardless of the response. Results of a
two (experimental/control) by two (similar/dis-
similar) Anova performed on reaction time (me-
dian) are shown on Table 1. As can be seen from
Table 1, reaction time of the experimental con-
dition was significantly longer than control con-
dition (£(1,23) = 6.39, MSE = 3845.29, p < .05),
and context effect was nearly significant (F
(1,23) =3.53, MSE =2003.90, p < .07). Interac-
tion between the two factors was not significant

Table 1

Means of Median Correct Probe Response
Times (RT; in milliseconds), Error Rates (ER)
with Near Distance in Experiment 1

Same Ditferent
RT ER RT ER
Control 364.6 93.6 5327 94.6
(39.7) (5.6) (54.8) (5.3)
Ignored repetition 574.5 93.1 568.1 94.1
(64.7) (5.4) (60.7) (5.8)

Note. Standard deviations are indicted in parentheses.
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(F(1,23) = 0.28, MSE = 647.03, p > .05). the re-
sult was fairly clear in that negative priming
was apparent when a previously suppressed item
became the new target, but this negative priming
was not much affected by context.

A two way Anova performed on response
error showed that neither the experimental con-
dition (F(1,23) = 0.42, MSE= 6.51, p > .05), nor
the context manipulation (£(1,23)=1.68, MSE =
26.04, p > .05), nor their interaction was signifi-
cant.

Experiment 11

Experiment I essentially replicated Wong's
(2000) results, however Chao's (2000) experi-
ments did show context effect on negative prim-
ing. Experiment II will manipulate the spatial
location of contextual marks to determine
whether spatial factor can partially account for
this discrepancy.

Since Chao (2000) found significant nega-
tive priming which was affected by contextual
information; and furthermore, it is almost cer-
tain that under spatial conditions reported in his
study, the distractors were processed by the par-
ticipants. One may predict that under spatial
conditions similar to Chao's(2000) study, the re-
trieval theory would find support. On the other
hand, when spatial separation between target
and distractors is large, distractors are unlikely
to be processed, and both the inhibition theory
and the retrieval theory would probably make
similar predictions.

Method

Participants. Twenty-one university stu-
dents with normal vision (after correction for
some participants) participated in this study.
They received NT$ 100 (about US$ 3) for their
participation.

Design. Stimulus materials were identical
to Experiment I, except the distance between the
target and the distractors was 2.10° (degree) in

Table 2

Means of Median Correct Probe Response
Times (RT; in Milliseconds), Error Rates (ER)
with far distance in Experiment 2

Same Ditterent
RT ER RT ER
Control 346.4 95.7 347.0 96.4
(51.6) (2.8} (35.4) (3.6)
Repetition priming 332.6 95.4 5438 96.2
(54.6) 4.1 (48.2) (3.2)

Note. Standard deviations are indicted in parentheses.

visual angle. There were 16 practice trials and
192 prime-probe pairs. This is twice as many tri-
als as those in Experiment I. Increased trials
were implemented to increase the power of inhi-
bition of the distractors when they became the
targets. Increased trials should increase the acti-
vation level of the stimuli that would in turn in-
crease its response competition when it is used
as a target. According to Strayer and Grison
(1999), inhibition of distractors can only occur
when response to distractors strongly compete
with a target. Moreover, according to Tipper
(2001) negative priming occurs because memory
of inhibition of the distractors is retrieved dur-
ing probe. Therefore if context similarity helps
memory retrieval of previous inhibition of the
distractors, then the more similar the context is,
the greater should be negative priming.

Results and discussion. A two way (repeat-
ed measure) Anova on the median values of re-
action time yielded the following results (see
Table 2): (1) negative priming was not signifi-
cant (F(1,23) = 0.09, MSE = 54.81, p > .05), (2)
contextual effect was not significant (F(1,23) =
1.28, MSE =392.02, p > .05), and (3) interaction
between negative priming and contextual effect
was not significant (£ (1,23) = 2.24, MSE =
532.87, p > .05). When probability of correct re-
sponse was analyzed by Anova, no significant
effect was found. These results indicated that
when distractors were placed away from the tar-
get, both negative priming and contextual effect
seem to disappear.
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General Discussion

Results from this study support predictions
by the inhibition theory of negative priming.
This theory explains negative priming in terms
of inhibition of distractors to protect the target
from interfering stimuli when attention is selec-
tively focused on a target. Thus, subsequently
when a distractor becomes the new target, it re-
quires additional activation to overcome previ-
ous inhibition, and thus negative priming oc-
curs. According to this theory (Houghton & Tip-
per, 1994; Neill, 1977, 1989; Tipper, 1985) the
relative activation level of a target and its dis-
tractors determines negative priming. Since con-
text is unrelated to the relative activation level
of a target and its distractors; contextual simi-
larity could not affect negative priming (see
Tipper, 2001 for an integrated view). In Experi-
ment [, context similarity had no effect on nega-
tive priming, bust as the inhibition theory pre-
dicted. In Experiment I, we found that when the
target and its distractors were further apart, neg-
ative priming disappeared all together. This re-
sult is in general agreement with Fox's (1994)
study which found that as the distance between
a target and distractors increases, negative prim-
ing tends to disappear.

The inhibition theory can account for the
disappearance of negative priming by the notion
that selective attention needs not inhibit distrac-
tors when they are at a distance from the target,
because the target and the distractors are clearly
separable. Moreover, when attention is focused
on the target, distractors are less likely to be in
the sphere of the focused attention if they are at
a substantial distance from the target. Therefore
when distractors are farther away from the tar-
get, they need not be inhibited, since they are
not really interfering with the target during the
priming phase of the task. In the probe phase,
the new target (i.e. the previous distractors)
shows no negative priming effect because there
is no previous inhibition associated with the
new target.

According to the alternative retrieval theo-
ry, similarity in context should facilitate re-
trieval, therefore when there exists context simi-
larity in the prime and probe phase of the task,
negative priming should become more pro-
nounced. But results from Experiment I failed to
find supporting evidence for this position. Fur-
thermore, retrieval theory would predict that re-
gardless of the size of spatial separation be-
tween the target and the distractors, if the dis-
tractors were encoded in memory, they can be
retrieved, which should induce negative prim-
ing. In Experiment II, distractors were two de-
grees (visual angle) from the target and were re-
peated many times. There is no reason to believe
that they were not encoded in memory. Yet,
there was no negative priming in Experiment II.

Nevertheless, contextual effect on negative
priming has been reported before (Stolz &
Neely, 2001). In addition to the difference in the
distance between target and distractors, other
differences between our study and previous re-
ports may also be responsible for the discrepant
findings. First of all, in order to replicate
Wong's (2000) study, the response stimulus in-
terval (RSI) and the previous response interval
(PRIS) were 480 ms and 3000 ms respectively
for the probe in our study. Theoretically, both
the strength and the discriminability of memory
trace can affect memory retrieval. If RSI is
shorter than PRSI, then the discriminability of
the memory traces is high which would facili-
tate the retrieval of memory traces of the prime
(Neill & Valdes, 1992). Compared to the condi-
tion of equal RSI and PRSI at 500 ms, when RSI
and PRSI were set at 500 ms and 4000 ms re-
spectively, Neill and Valdes (1992) found high-
er negative priming.

In the present study, the RSI and PRSI val-
ues seem to ensure a high discriminability of
memory traces that would facilitate accurate re-
trieval of encoded materials. This may result in
retrieval ceiling effect which would render con-
textual manipulation superfluous. In other
words, when items in prime trials are highly dis-
criminable, memory traces can be retrieved
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through other channels without involving con-
text information thereby making contextual sim-
ilarity irrelevant.

Secondly, in Chao's (2000) study, context
similarity effect on negative priming was
demonstrated only under very pronounced simi-
larity. For example, when similarity of context
was based on identical color in the prime and
the probe, or on arrangement of target & distrac-
tors in horizontals or vertical layout, there was
no context effect. However, when prime and
probe items were contrasted by horizontal and
cross shaped layout, or linear vs no-linear ar-
rangement, there was apparent context effect.
Therefore, the lack of context effect in our study
could also be due to insufficient strength of sim-
ilarity manipulation.

Finally, the stimulus set size in our study
was quite different from previous studies. Wong
(2000) used four English letters (A, B, C and D)
repeatedly in his study while Chao (2000) used
fifteen Chinese characters as targets and distrac-
tors. When a few stimuli are used repeatedly
both as targets and distractors, any specific
stimulus would have both "respond" and "do not
respond" command stored with it in memory.
The key factor that minimizes possible response
confusion is the latest command in memory
(Neill & Mathis, 1998). This latest command
should be the command associated with the dis-
tractors in the last prime trial. When a few let-
ters are used repeatedly as in Wong's (2000)
study, a participant not only can easily remem-
ber the stimulus material, he/she did not even
have to encode the context (exclamation marks
and crosses) to be able to respond correctly.
Therefore, it is quite likely that participants in
Wong's study by and large ignored the context.
In contrast, participants in Chao's(2000) study
could not ignore context which was the spatial
layout of the target and distractors. Therefore,
context effect was apparent in Chao's (2000)
study, but not detectable in Wong's(2000) study.

Results from the present study agree with
predictions by the inhibition theory (i.e. context
similarity does not affect negative priming).

However, as discussed above, there are other
possible reasons for the non-apparent contextual
effect on negative priming in the present study.
When conditions under which contextual effect
becomes apparent can be further clarified in fu-
ture studies, the relation between selective at-
tention and memory retrieval in negative prim-
ing could clarified as well.
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—IHE EEE -

FHAR R E T Rl R B R e E
BEARZEE—-FEE > MEEHETEAR

( Broadbent, 1958 ) o {HIT4FE B [M{E# ( negative
priming ) FYRHFEAN SRR R E I NMEg 5 T H
AR WA E /T HH] ( Houghton & Tip-
per, 1994; Neill, 1977, 1989; Tipper, 1985) -
) - &2 AR RS B B B AR HTE
& IS B AN TR - B ] e 258 R L AT e B I 53R
B R TR MRS E o

A A R TR - DU R (E 3

HAMEEEM R — M > B —EERER  WE
— o FER B EMERIEF - B F HEDATEY) -
BURERZHEH P EHEY I IE - 555 20 T35
Yy o AE R - & HBIERE S EN T By
BRI RIE T SRR & e s
W ERHESTEYEEH (ignored repeti-
tion) o MAEFEHIREA - {EFEWN BRI T8
{ERRIER B EYR T YA - REZ o B
A AELAEE P S E R EL s - {3 1 B B R Y I TE IR
IR E IR SR - AT 8RR -

SE A 2 Wi T B R AR S R T R
BIERIIRS » f FAE Stroop fEZEH5E] ( Dalrym-
ple, Alford & Budayr, 1966 ) © £ Stroop A F &
YEZEd ( Stroop, 1935) » LIRS BIRMARERTE
BREORF - B2l FE HH R ENEOM a4
KFE > a2 ZAFRER - 2HIME @ & B
HRRE # e M BUAL R [k T B2 %
B AL | O RTE - T RS AR IIRE R  7E(EH
HEZHR—Ekan (%] 7 BR20EEY
[k | i R TE - BRI RS o TFER
FIAHF R EEH B O [F ] & £EBE2
B TESM | TR - [HEPE TR E ORIk
¥ ks B2 EEEY [EHO | MHKIE - i
1938 B B 2 B A B B L T Y S o B AR o
HHR E AR H 8 o

Ifi £ Tipper ~ Lortie S Baylis ( 1992) HJEL#)
Blgrh > 7ERT L E SLEAE B SR i DA R — 1
IR - BEOREE 2 EE G F R REH - &
Hooh— &% S RS ST AR AL B RS B o B 22 HLE
ISR TS E L o DA GIESRIER TEY) » #
WEGTEASHR > EE2HELECEELSH
FEFE S HE o T 2 i BT EY S 5 H e
HIEVIR K EGHEE - M AR ER0R - 1ot -
B e &R INEF ( Tipper & Cranston,
1985) ~ EE F [E ¥ ( DeSchepper & Treisman,
1996 ) ~ F ( Malley & Strayer, 1995 ) 27~ [q] ] 38
MR R % (Neill, 1977) ~ (CiEPIET (ZEHRE
A S 0 2000) ~ 43%H ( Tipper & Driver,
1988 ) EEZE B » SR H & [ 28 38 R il IR 1=
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PR AT B4 TE IR 3 ©

RIS E g 2 BB A H > £ EE I H G
( Houghton & Tipper, 1994; Neill, 1977,1989; Tip-
per, 1985) K GO1E 2 HGw ( Neill,1997; Neill &
Valdes, 1992 ) ¥ HAZ HI i o Hrb - HIHIERAS -
HENEENEETEERS  H—REREERA
BRSSO B R
0 DAMEGE S BIEY B R o T & Al e 28 1 HY
B R2NE SR T Y RER - FF 2w Reriny
AR T 2 5 S 5 508 o T R G )
W AnMEE R E EEMEHE BRI K
JER: - SRARMIENEERBRBEHZ TEYZ
[RE | AYECTEIRER - 1B T R E A FEE 2E -
PR I B 55 e B 26 IR ] AR E EIFHTE ( Dal-
rymple-Alford & Budayr, 1966; Tipper, 1985) ©

IRERGO IR TR BGR AVERAES - PSSR AR DU E R
SO 525 5 ( Tulving, 1972, 1983 ) » A »
B TR 28 2R AR 17 B A DL JE € SE AR o sLIN 5%
Mg @ PEAMERENRWEEZRNZETEYEE
TRV & W55 G o 1/ 35 AE DL I A 52 28 I 3 5 IR
12 Wt - EEAMENEZZE a S o BREmWIK
P e R SR AR U R B AR S R A9 T 15 B4
DL 355 5 1 {1 28 A0SR A s B (00 % B 8 L G ) B 2
Fiak o

TR RIS IR S AR DU B & m e 2 2 a2 o
Wong (2000 ) 75— &l 5 g 52 B = {f 3 30 R iff 2
K2 B B R AT B AR R S S TE  BR T
B B £ e e 22 4 s (e E AR Y B AT R B {1 8 SH
TR ERGR - WA H=EFR 22T
BT R AR R T B AR R - BE B HEEHHEE
IH AR R - TS IE SR s EH P —HEE
WESRT 55— B A - S B ST PUE o 45 R
™ BRMEBERREE - B ZIEEMAUERE
%o Wong IREEE— (2000) 5% [+ ] BE=ZFF
25 A5 T R B B AR R B8 7 0 IS BE B AR L
MR AR ROR IS o K - R ELE
PRI G A ok R R P Y B MR BERCR o

ELEEEH (2000) BY—RIIHFEH - FHIH
BARZRMPE T U B & M e 88 o fEHRTF -
B =\ il B A2 R e R R B AR o
[ RE - MR T RO R A R B ARAS 04D -
R =B SO PARREERES ] - T E IRy PAFRRR MR 1B A
75 ABEFN © E e 2 B P R BE 5 AR TR IR iR
RTE B A 5 B 5 (2 %8 T BRI E RS 75 A
AR TR IE ST AR o SR BB - 5P
FHR B AR o BEEAERE - A
REEK o

FHRIERES AT RV e 2= 582 TR T R
B (—REF ~ =BT ) ~1EE (— ik
[ ~ —Thdn A B2 ) ~ RAGSEAHPUER#ER ST /5 X

(—RTAMAERR s — R TIANZEERE ) &
TRIZ A - W8 bz B AR 839 R 0 BE B iR A
FIZE R —1E%  Wong (2000) Fir FHRYMIEEES 1.1 EET
HEEFFE (2000) ATHAIRIEERS 2.1 & o 23 - MR
H 35T 0] DA B H R R T ) B A T 5 AR 3R
EFEEEREN R REFENEREEEY
K g BLE RS B AR HIE 8 M A AE 0 22 [ 4
I (Kim & Cave, 2001 ) ° & B EY) 8 TV HIE
BT o (B TE A P T Y B AR Y — R

(grouped ) PUREZREL S » RIS 2 1443 55 43 i BE 7
R (HEEBERNFAEHETE [+ | fF9RAAIE
FESRC RIS EEE - K& & By HE T8
VIR R - T EY B Y R E —
( grouped ) AUBEZRIZR - (HISAL R T R TH =
MR ER G R INGCE AR - T — S 2
BERERUR o HILAWSeEEE — B EHE Wong
(2000) BYRHFE - M7EE B —PRETEIEHEE & e
BEFTEE AR RS o RS I G B RO I R Y G P T R
HEmBlEH B EAMTE RS2 A ERBRAT
BRI TEHE] - FRATER B AW F2 005 5B v] LARE (it 3 5 b
2 DRt H ST AT BERY 1A o

Bl —
AEEEEEE Wong (2000) HEE T
B BRI R TE B I TE A TE AR LM o IR AR
REGH S IEMER > AESEAADUE 2 & mE i
RGRIL o iz o AR I 1S € 52 2 H R
FUETE o 35 B e 3 s HI s HEE AR R - 1
BRI ERN e 2 hE s o

TIR

2HE - Z I KEEKREBL FRBFEEAE -
iR /139 B IEH SR IER B IE R - 28 TR -
e T aWE—HIT - BRI 08 -

SR ETERRIRA AR o It BR AL W E =2 EA
H o Rl R REA] CEBRRE AR HIAE ) FIME 28 H B
HIEZ AU (FERE A FHE ) o (HHITHE B e 3%
HEGH =85S REE R - = F R E P - ik
HFBES AR T LA S — (8 7B 2305 BRI
BIERTEY) - EXFRURNTETE AB
C~ & D ZHi {853 AIfER RV R THEY) - 25
S rh o (B IEAYT YRR BE 12 B3R (I T Y
HEY) 5 SR - (3% E B 2 5 AR
ST PRV HERE o DU 3 TEATE I ZH 1y = (B 330
B2 R AT IR I 5% BR TR AR UL - FE TR 5EAE
[EIRE R+ {2 38 TEADH ZE Y = {8 52 30 BE 2 i)
BB BRI SR | AR S A RAl - (3% H
MMERPE R R — 5 28 > = JR X F R ZHE
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R o S —IEHISE o

2 HFEHEKE RN SRS > MR
FHEBEHEaRMERPREAE R BREXFRIRA
B50.48° x 0.48° - [ HAEY) S+ EY) Y HE B 5
1.10° - BB 2B EHEYE T EY) 2 Mk
JiE o il i 2B E By A R 50 8% 1 DMDX K
( Forster & Forster, in press ) JAEE _FHEFTIRH|
BRI IR kR 2 B E B = 1T o

VU RERY 12 FEfE &2 R R R 3 0H - F5EdE
HIEEBEGRES TEY EEHK RS 24 FECE > FHk
DAIUtEgEEME S ((EREEERS: /[EHlHEEEE
e ERIE W EERL /EHTE R BT - 5
HEBEG  EAER EEES  ERHEEER
R EREEEESE) o FREPEFIHR X > 192
B 0 96 BHMERH(EHIER o WUEFREEBERHE
%o BB /4 HULEEFREEREE 96 X o
EFREE R BARY S T Y R 2R FE S o KB LA
ZEtEry AR ERTFRECE S -

R - i HR 2T TR HERER S S0
60 A4 HIEERE - SRR HE B IEHtE =R
IE R R I TE - 1l 2 W 55 B 7 B B R
G AT o B EE A R 2 AN 2 T A
B oo BRZRAEBEGES (1T | —&  MfEEREEF
R EHAFEH 300 2 » 2B H T B R
MR o (R EPRPEE2HEE F—EAKER
3,000 ZF o [TEHIE H RS EHE 38 5 X JE#2 4 480
2 HEEE (2000) AR ZKEER o PAA
FHIEMEES B F0Y F 8 v o g
T BEARAEBA S B TERF R A 81 B 5 DU FHfER]
B0 RIE SR TRy T S N 8 - JRAEER S B TE
R C 8l D o ZEEEIEABIG T - H£F 8 XYY
HE B o [EME W - BthIL 96 RIEAEES o
48 KA —RIK IR o B EREIRFY 20 4384 ©

AL EN S - A ERERE T SE N T EH
HEERHE LA F R FETKENER  BUE
BERER) 77 3N HE 3R o (EAE B Al R4 Al 1 36040 % 2 B
{EHITE R A FBUE F X E I — S E T - H
P E AR R R g RAER NTE X FESEHE (internal
response selection ) JEFE » SME K TEAT B0 2 S
PAEMERESRTFERINFE (40 Tipper,
MacQueen, & Brehaut, 1988 )

SR BT 5

AEBRLIRERH (Z28) BIEMHEs (5o
PO AT T o DAFR AL BGEAT I TERF By AT - &
SR IE R[] o TS AR 2SR50 - R R
2 B3 T G §i AR B S T IR T 258 3,000 B2 R RS 8
o FEHHITERY AT b e B B S - R
A S EIERE - IMER SRR - A BEAGTER -

PL2 (CEE /4240H) x 2 (FEHECME) —H
T B 8 o B SR T T U E R AT 0 A o A
RONR— - FPLE B E R 5 IR [ B 0918 e 12 il
fH 0 F(1,23) =6.39 * MSE =3845.29 » p < .05 > [f5&
R ES G MEEE - F(1,23) =353 MSE =
2,003.90 ° p=.07 » A AFHAATEZE F(1,23) =
0.28, MSE = 647.03 * p > 0.5 o M5 R B RIS EE
Barh > HEFHTEVAGENHBEEDR - &1
R 3 RUR B EE (ERBCRAS =2 B H AU 32
%o DI R FEE U R IR AT 4 o
ERBHAMEZRWEBENRIEE - F(1,23) =
0.42 > MSE =6.51°p> .05 [HEEBAEE  F
(1.23)=1.68 » MSE =26.04 > p> .05 » HZ HEH
WAEEE ©

B

BE— S RELMEE T Wong (2000) AYHS
R BEFEMEFE (2000) F—R50HZEH > Al SR
TIHEMACM S BRI - BT
N E BRI ek R R A o AR 1%
BEAHOEEMEEREF T2 E8 R ES
It BB ERASEREEM SEEEFH
(2000 ) HYEBSRNBEEREARIE - 5 M PR AT & HE A
RIE AR & e B IRUR o

S HEFE (2000) BB R B HEZEN A
MR R CR - BIFSEARPUE BT DU 2 & a3 R
=R N o B A AT DA B 5 A A B A R
T TEYHES S o TR EIERE TR BE
BN EGER R REEEY - FETEY S
PROTEE AR R, » T 15 T A1 R 5 1 0 25 B AR ) s 4
HHEEZ TR o Bt - E=EEBEAIFET - 1
il 5w B B2 B G € 2 B A A B9 TR o
(2000) WIS R EBTEYER SR > BEEKS
18I TE H YRR 75 I FERF I IR - ECIR HE B G
JETHHATH B AR UM e 2 A MRS 0UR o

TIR

S2HE T —HRBEKEL
M 35 EH SR G IR R B B - 2L
ERaTHE®E—HET -

EGET o MIBAM R E B —HHE - L2 E R 6
R E R T Y < R R - £ 2.100 ©
REBRMEERARE 16 X - MIERNERE 192
o BEE MWL F48HE—XIREKRH -
AR B AIG TN A S 5 N gR = ERI B i & 0 (8
HARBTERMBSEEIEE S NEF N - R
Strayer £ Grison (1999) BYE % » #HIEEH A TE
TR B 58 ) 3 P E R G E) o ARYR Tipper
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(2001) ByEEEIEK > UG HE (R A] DU Y H (e
FEIAE BRI G ERRRS - AR e BBUE Y FRIT -
AR B AR DU R BhEC R PR AR - T $e i H fie 3% ZE A
INBIRHI R T E SR - 1 S DU E 2 8 A A e 3%

SR B 51 5

DA IR 7 28 6 1 B L SO o 57 3 T B D
TTHT o FERNERZ » BHEMERNEZERRR
3 0 F(1,23) =0.09 * MSE =54.81 * p> .05 » 5%
SURANFET » F(1,23) = 1.28 © MSE =392.02° p>
05 » AR HVE AW RES - F(1,23)=2.24 » MSE =
532.87 » p > .05 o DA [AF B 4 5 B B BOH B
BGEAT AT o KSR & e 2 EAUR T R
0 F(1,23)=1.74 » MSE =5.56 * p > .05 » [HIERL
HNFHES » F(1.23) =0.24* MSE=0.78 * p > .05"
BEXZHBERAMBWTEZE > F(1,23)= 0.02° MSE =
0.09 > p > .05 ° MAERET - EHEEAEE - Ar{E
FFRERBL - TE AR U R 7 5 FERE
HLTEREZS NG AR 2 o

N

A T2 T 15 I RO 5 SR SR G B & T {2
FELRL o WIHIERIEE - ARE R S RFBART S
T REE B AR R B 2 T o @A G
HRETER - HEE TEYRREBEYE  FH
B % M W03 Y BE Y IR R XOTE o AR BRI B

( Houghton & Tipper, 1994; Neill, 1977, 1989; Tip-
per, 1985) (eI TEAE ) B AR B YA 5K
BEEHREAMAERHHANEERNR - MARPEE
FEAUME B HIH R B B AR TV RO AR s &
SRR > RS SRR RS F B R B (4 -
n] i Tipper, 2001 PYRESEEIEE ) - EEER—F >
13 B A4S R B H R BB AT & 0 RIS S AE U
AFEE R ERE o THE il RASRTEEE
FERYTE DL T B e 2% F 81 > B Fox (1997)
T B A 2% [ =2 B R 1 T 98 sl g s SR — B8 o 4T
A Al R R EE R B e BB AWRER o B BT
Yol TPV R Al e s Ry 0 RS RR N g i B R e
TEYRAE—E  BEEEMERE IR ERBIEE
KRV - THEY)E A B 7 FLBE N B 2 i g & iR
HET R AR o FELIFUE T - (R HR - THEYNT
PSSR AR T A ZE AT 5 [ HIEE > R
WEEE > MELCEEEYER - Kt - &R
R EERHIET - Be8EHE -
MRS R BGE - B E S AR OUE & B
TEFEE > (RIIL - (e 38 2H B H P E A T AR DU TE &
A E AR - H5 & RERBCEREREAEM

HYIR L T SE RS BHER o (BXEE By — M R BER R B AE X
HEEMERMREEEE - 54 KRIAGLERE R
i BV SR 0 S SR > e M R
HYE T S FE R 2SO IR R EY > T & M e B URETS
ERRE o HIPEE ZATRAMNERNRZE > B
ORI EE - R MEEREEETEYE
B SRR RE o (BAR A Bl — L EE A E -
S E Y BT YRR - BrEsadh o

EEREMEOEIEEF SR IRALEH A
R RR AR 2 (Stolz & Neely, 2001 ) o B
THEAMEEMEERGE T g8 amER &8
Z > HUkk LA HEY ETEY R E RN R
W Rl Z BT TEE B R B E 2 B © 55— ~ 2RI
EHRFENERF L KB T HEKE Wong
(12000) FYWE5E > (E0HIZE H 3 S 58 3 05 ) FE
( response stimulus interval, RSI) 480 Z# » T {&€
BIEHEREEZEHEY F—ERA N ER (previous
response stimulus interval, PRSI) 3,000 Z > o {R4#
LB i o SO IR DR 98 B DA REIRIE B Y 49
P RE R E U IR IR I - BB EE H T —E{EH
HPREEE (RSI) FOAEHEITEZE T —(EE 25 HrY FF iR
( PRSI) ZR#3HE K » (HAFCIRIEMA P& S
BFIRRCERB G BTE# EHATEE T RERR (Neill
& Valdes, 1992) © Neill £ Valdes ( 1992) FY# 52
PR o FHEAE I TE B S TE R R ( PRST) {2 %%
THEEHIPEEREE (RST) AHIFIRE - {EH02E 3RS EHE
IR JER% (RSI) 500 = » TR #8283 X TE
#% (PRSI) 4,000 ZFyfEIH - BREHE IR
R B E N B e XU o

TEARW S > O] gERIAF [ b Ay #5728 0H
B 43 0% e i m) AR R B A S TE A ECRE R o (6
SELIBR IR EARZEBIRAEBRIE - TR E 5
DU R R i v BRI © JREN > FRIB RG] B [EE
JEERK o B R B TEN P R HA A PR A
HEMEEMACATRENRRERRENgE A - H
B —{EE T E B EC PR A o it n (e P 2 FE A A
) A2 B 8 ) FE I RAE. - TGS B & TR 28 2K
R EARERVEEIRET » 3EFRBEZEHENS
P O] DASERGEE IR B B A RS B 1 2R R B AR U
WA o

B EWHHEMEAMAENERSF L BEFH
(2000 ) AU FEEE BLIE BARPUE R R R EELTS
HAHRAH A 2R & I o R
o B DA S i B R A PR S AR R R (T R
FRUME » BCER A AT 1Y) €0 52 7E 112 5% T SR (e 7
B[R BRI FEAROIE - W RS R B B UE A
PIERIRR o H > B DIKPF IR A F R HEF R Y
B8 s Ak B R S M O HE 1) A8 =X ] 22 20 T A G
BHRHEE - BESRAME g ZEE e o
It A SRS SR rT BEZR B 15 S AR DL P H5 5 1 9 B
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ARG SRR RAE A o

BB =~ AHFIEE R FE AT F RO R R E
( stimulus set size ) HATZF - Wong (2000 ) Fif#
B A-~B~CEDWNEFH > EEETKEH
i TAEEFH (2000 ) AYWFSEH - B 15 AT EE
EVER R B AR Y o & DB MER
BB B ST YR - SOEIE MR B — (R
ARG [RIE | B [ NRIE ] RSk o
It FEFR B FE I T R 2 AR YRR o LR IE IGR
ME @ FSEERRI —RFECEER (Neill &
Mathis, 1998 ) - JREIFEE#IEMEE T HEYIRCEIE
B o PRI - MEEIR BRI A B N5 & o

IRT > Wong (2000 ) A 25 #8 VU ([ %S FRF )
BEEA R —ER L - RPEMENRE [+ | AYFTHE

ZABRIVE T B - ST RERRE A - =2
AE AT REIR F T 56 i 72 W TR B 1) H R L s R M
[+ ] FEBEATAERIOLE o DT > 17 S A (BU I S R S
BRI o (HAEHEFF (2000) RYRFFE - fF] A E
RV TV PES | A R 1 AR U > =2l A
PRI EL o MO CERHR SAR USSR HER
AR5 el SR BT o A S R 1 MR R R B R AR AT
& o BESEAHOUE S S e 2 N E A RCR - HA0 b
AT - J5ERT 2 A] BT E B SR UM R BEE AR
WHoe R B R e B A B o R BERE I 17 BEAH
PUEEMEER T AR Ear e #0CR - Al
e — MR R ) RO R R A A e EBR
HERESE ©



