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Response conflict reverses priming: A replication
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Subjects named target words that followed a masked prime word of 33-msec (Experiments 1A and
1B) or 200-msec (Experiment 2) duration. The target word was either presented alone or accompanied
by an interleaved distractor word. Targets presented alone were named more quickly following an iden­
tical prime than following an unrelated prime (repetition priming). In Experiment lA, targets with dis­
tractors were named more slowly following an identical prime than following an unrelated prime (neg­
ative priming), replicating Milliken, Joordens, Merikle, and Seiffert (Psycfwlogical Review, 1998). In
Experiments 1B and 2, repetition priming was reduced, although not reversed, for targets with dis­
tractors. The results of all three experiments are opposite to the usual finding of enhanced priming for
perceptually degraded targets and suggest that response conflict engages retrospective mechanisms
that counteract the facilitatory effects of priming.

If one either attends to a word or passively perceives it,
reaction time (RT) is typically facilitated ifthe same word
soon appears as a target for response (repetition priming).
Responses to words or objects that are related to the ini­
tially perceived word are also likely to be facilitated (se­
mantic priming or associative priming). However, if a
word is deliberately ignored, responses to the same word,
a related word, or a related object may subsequently be
retarded relative to responses to an unrelated word or ob­
ject (Neill, 1977; Neill & Westberry, 1987; Tipper &
Baylis, 1987; Tipper & Driver, 1988; Vee, 1991). The lat­
ter effect, negative priming, has usually been demonstrated
in selective attention tasks, in which target stimuli are ac­
companied by distracting stimuli. Thus, on a prime trial,
the subject responds to a target while ignoring a distrac­
tor; negative priming occurs if the prime-trial distractor
reappears as the target stimulus on a subsequentprobe trial.
It has therefore been commonly assumed that negative
priming is a consequence of selective attention to the
prime-trial target.

Selective attention on the probe trial also appears to be
critical to negative priming. Although in some experi­
ments negative priming has been found without distract­
ing stimuli on probe trials (Neill, Terry, & Valdes, 1994;
Neill & Westberry, 1987), the more typical finding is that
negative priming is reduced (Moore, 1994) or even re­
versed (Lowe, 1979; Tipper & Cranston, 1985) for non­
conflict probes. A series ofexperiments by Milliken and
colleagues suggests that selective attention on the probe
trial may in fact be sufficient to cause negative priming,
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even in the absence of selective attention (as usually un­
derstood) during presentation of the priming stimulus
(Milliken & Joordens, 1996; Milliken, Joordens, Merikle,
& Seiffert, 1998; Milliken, Joordens, Tipper, Merikle, &
Seiffert, 1994).

In one set of experiments, Milliken et al. (1998; Mil­
liken et aI., 1994) presented a white prime word followed
by a red target word to be named by the subject. In some
experiments, the red target word was interleaved with a
green distractor word. Ifsubjects were instructed to attend
to the prime word, positive (facilitatory) priming occurred
for an identical target word regardless of whether it was ac­
companied by a distractor. In other experiments, subjects
were instructed to ignore the prime, subjects were given no
instructions regarding the prime, or the prime was rendered
unreportable by short exposure (33 msec) and a masking
pattern. If the target word was presented alone, the ex­
pected positive priming effects were again obtained. How­
ever, if the target word was accompanied by a distractor,
the effects were reversed to negative priming. Because
there was no target to which subjects responded during the
prime presentation, negative priming cannot be attributed
to distractor inhibition during selective attention to a tar­
get. Indeed, in the case of masked primes, it is difficult
to argue that the prime words were deliberately ignored.

A potential criticism ofthe Milliken et al. experiments
is that presence or absence ofdis tractors was varied only
between experiments. As a consequence, subjects had fore­
knowledge of whether the target would be accompanied
by a distractor. Such foreknowledge might plausibly affect
how subjects processed the prime word: For example,
subjects expecting response competition might be more
likely to engage inhibitory mechanisms during presenta­
tion of the prime. In order to conclude that the distractor
word is critical to negative priming, it is necessary to en­
sure that prime processing is held constant. This was ac­
complished in the present experiments by varying the
presence or absence of a distractor word randomly from
trial to trial.
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Another modification here of the Milliken et al. pro­
cedures was to counterbalance the colors used for the
target and distractor words. The Milliken et al. results
could, in principle, be explained by differential process­
ing times for red versus green words. For example, if
green words are read more quickly than red words, prim­
ing the red target word might cause greater confusabil­
ity or competition, owing to increased temporal overlap
with processing of the green distractor. However, in the
absence of a distractor, such priming would only facili­
tate performance.

Apart from the modifications above, we closely dupli­
cated the procedures of Milliken et al. In Experiment lA,
the prime exposure duration was 33 msec, at which most
subjects in the Milliken et al. experiments were unable to
report the presence of the word. Experiment 1B was con­
ducted as a later replication with a new subject sample.
For further comparison with the results ofMilliken et al.,
prime exposure duration was lengthened in Experiment 2
to 200 msec, at which the word was clearly visible.

METHOD

Subjects
Undergraduate students enrolled in introductory psychology

courses at the State University of New York, Albany, participated in
order to fulfill experiment requirements. The subjects were tested in
individual sessions of approximately 35-45 min. Thirty subjects
participated in Experiment l A, 44 in Experiment IB, and 30 in Ex­
periment 2.

Stimuli and Apparatus
Stimuli were presented on a Vivitron 1572 color monitor con­

trolled by a Gateway 2000 PC-compatible microcomputer. The ex­
periments were programmed with Micro Experimental Laboratory
(Schneider, 1988), and responses were detected by a voice key in­
terfaced with a Micro Experimental Laboratory Response Box. Fol­
lowing Milliken et a!., stimulus words were BOARD, FLUTE, TABLE,

PILOT, CLOUD, QUEEN, TIGER, GUEST, GLASS, PRIZE, BAKER, and CLERK

in uppercase letters.
The letters of the stimulus words were always displayed with in­

tervening spaces, so that target-word letters could alternate with
distractor-word letters on trials that included a distractor word.
Each display was approximately 3 em wide and was either .5 em
high (with no distractor) or I ern high (with distractor).

Procedure
The subjects were instructed at the beginning of the experiment

that they would be shown words in different colors, and that their
task was to quickly name words shown in a specified color. The tar­
get words were specified as red for half of the subjects, and green
for the other half. The subjects were instructed to ignore distracting
words when present; no explicit mention was made of the prime
words preceding the targets.

Each trial began with a fixation cross centered on the monitor
screen for 2,000 msec. The fixation cross was replaced by a blank
screen for 250 msec, and then a premask of five ampersands
(&&&&&) for 500 msec. A randomly selected prime word was dis­
played for 33 msec (Experiments lA and IB) or 200 msec (Exper­
iment 2), followed by a 500-msec postmask offive ampersands. A
target word then appeared, centered .25 cm above or below the fix­
ation position. The target word was identical to the prime word on
a random half of the trials (primed) and was a different word on the
remaining trials (unprimed).
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A distractor word appeared in the color (red or green) opposite
to that of the target on a random half of the trials. The distractor
word always differed from both the prime and the target word. Let­
ters of the distractor word were alternated with letters of the target
word (e.g., QbUoEaErNd, where lettercase in this example corre­
sponds to different colors). If the target word was centered above fix­
ation, the distractor was centered below, and vice versa. Thus, target
and distractor words differed by vertical alignment as well as color,
although only color served to cue the target identity.Targetwords, and
distractors ifpresent, remained in view until the subject's response.

Each subject received 20 practice trials and 240 experimental tri­
als. At the end of Experiments IA and IB, the subjects were asked
whether they noticed any words other than the red or green targets
and distractors. Because the prime words in Experiment 2 were
clearly visible, no attempt was made to assess subjects' awareness
of the primes in that experiment.

RESULTS

Experiment lA
Of the 30 subjects, 13 reported awareness of the

prime. Preliminary analyses failed to yield any significant
differences between aware and unaware subjects. (A sig­
nificance level of a= .05 was used for all statistical tests.)
Subjects made errors (or failed to activate the voice key)
on 3.6% ofthe trials; error rates did not vary significantly
across conditions. Mean RT was slower overall with a
distractor present (704 msec) than without a distractor
(617 msec) [F(l,29) = 99.37, MSe = 2,254]. Mean RT to
primed targets and unprimed targets did not differ (both
661 msec). However,priming interacted significantly with
presence or absence ofa distractor [F(l,29) = 8.41, MSe =
589]. Planned contrasts indicated that RT for targets pre­
sented alone was faster if they were primed (611 msec)
than if they were unprimed (624 msec) [t(29) = 2.08];
but RT for targets accompanied by distractors was slower
if they were primed (710 msec) than if they were un­
primed (697 msec) [t(29) = 2.06].

Experiment lB
Ofthe 44 subjects, 29 reported awareness of the prime.

There were no significant differences between aware and
unaware subjects. More errors occurred on trials with a
distractor (1.5%) than on trials without a distractor
(0.5%) [F(l,43) = 25.17, MSe = 6.65]; no other effects on
errors were significant. RT was faster for primed targets
(559 msec) than for unprimed targets (572 msec)
[F(l ,43) = 12.94, MSe = 543], and faster for targets pre­
sented alone (520 msec) than for targets accompanied by
a distractor (610 msec) [F(l,43) = 340.32, MSe = 1,053].
Priming interacted with presence or absence of a dis­
tractor [F(l,43) = 6.79, MSe = 195], reflecting a smaller
positive priming effect with a distractor (7 msec) than
without (18 msec). Both priming effects were statistically
significant [t(43) = 2.40 and t(43) = 6.09, respectively].

Experiment 2
Subjects made errors (or failed to activate the voice key)

on 2.9% of trials; error rates did not differ significantly
across conditions. As in Experiment 1,mean RTwas faster
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Figure 1. Priming etTects as a function of prime duration and distractor
presence: (A) Milliken, Joordens, Merikle, and SeitTert (1998); Milliken, Jo­
ordens, Tipper, Merikle, and SeitTert (1994). (B) The present experiments.

for targets presented alone (541 msec) than for targets with
distractors (645 msec) [F(1,29) = 220.55, MSe = 2,976].
Here, however, mean RT was also faster overall for identi­
cal targets (587 msec) than for unrelated targets (599 msec)
[F(1,29) = 11.02, MSe = 847]. Relation to the prime
again interacted with presence or absence ofa distractor
[F(I,29) = 5.34, MSe = 299], reflecting a smaller positive
priming effect for targets with distractors (7 msec) than
for targets without (18 msec). Only the latter priming ef­
fect was statistically significant [t(29) = 4.46].

DISCUSSION

As can be seen in Figure 1, the pattern ofresults in Ex­
periment lA closely replicated that of Milliken et al.:

When the target word was presented alone, an identical
prime facilitated RT by 13 msec; however, when the target
was accompanied by a distractor, an identical prime ac­
tually retarded RT by 13 msec. Because distractor pres­
ence was unpredictable, the reversal of positive repeti­
tion priming to negative priming cannot be attributed to
differential processing strategies during presentation of
the priming word.

On the other hand, in the procedurally identical Ex­
periment 1B, significant, albeit diminished, positive
priming was found when the the target was accompanied
by a distractor. We note that subjects in Experiment IB
were more likely to have previously participated in other
experiments in which they were instructed to attempt to
identify a masked word. Although the percentage of sub-



jects reporting awareness of the masked word was some­
what higher in Experiment 1B (66%) than in Experi­
ment 1A (43%), awareness did not interact significantly
with priming effects in either experiment. Nonetheless, it
is possible that the protocols for assessing awareness were
not sufficiently sensitive to detect differences in process­
ing strategy.

The results of Experiment 2, in which the prime
was clearly visible, were virtually identical to Exper­
iment 1B, and as such, they differed from those of Mil­
liken et al. (1994) in comparable conditions.' It may be
noted that Milliken et al. (1998, Experiment 4) did find
positive priming for targets accompanied by distractors if
subjects were explicitly instructed to attend to the prime
under otherwise similar conditions. Hence, it is possible
that a greater proportion of our subjects spontaneously
opted to attend to the prime.

Taken together, the three experiments indicate that an
actual reversal ofpriming from positive to negative by dis­
tractor presence is replicable, but rather fragile. On the
other hand, it may be of greater theoretical consequence
that repetition priming was reduced by presence ofa dis­
tractor in all three experiments. This result is surprising,
because repetition priming is typically enhanced if targets
are perceptually degraded (see, e.g., Besner & Swan,
1982; Norris, 1984). Indeed, Neill, Kahan, and VerWys
(1996) found greater positive priming for displays similar
to those used here ifa noise pattern ofdiagonal lines was
superimposed on the target display. Thus, it seems likely
that postperceptual (conceptual or response-level) pro­
cesses, rather than perceptual interference, are responsible
for the reduction and/or reversal of repetition priming in
the present experiments.

As discussed in the introduction, it has been found in
several experiments that negative priming by ignored dis­
tractors is reversed to positive priming ifprobe targets are
not also accompanied by distractors (Lowe, 1979; Tipper
& Cranston, 1985; see also Neill & Valdes, 1996). Thus,
when the conditions for negative priming are removed,
facilitatory effects of the repetition emerge, presumably
because of persisting activation of abstract lexical or se­
mantic representations (Neill, 1997; Tipper & Cranston,
1985). A plausible account of the present results is, then,
that the mechanisms underlying negative priming were
engaged in all three present experiments, but not suffi­
ciently so to outweigh the facilitatory effects ofpersisting
activation in Experiments lB and 2.

Tipper and Cranston (1985) suggested that activated dis­
tractor representations are blocked from response mech­
anisms during selective attention to the prime target but
remain activated. If the probe target is unaccompanied by
a distractor, subjects may relinquish their "selection set,"
revealing the facilitatory effect of persisting activation.
Neill and Valdes (1992; Neill, Valdes, Terry, & Gorfein,
1992) suggested that negative priming is caused instead
by the probe target's cuing the retrieval of how a similar
stimulus was recently processed. This episodic retrieval
theory accounts for the reversal of negative priming to
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positive in two ways: (1) In the absence ofa distractor, con­
trolled algorithmic processing ofthe probe target may pro­
ceed too quickly to be influenced by retrieval ofpast pro­
cessing episodes; (2) absence ofa distractor may change
the retrieval context sufficiently from the encoded prime
context so that retrieval does not occur (Neill, 1997).2
Again, in the absence of episodic retrieval, facilitation
may occur from persisting semantic activation.

As noted by Milliken et al. (1998; Milliken et al.,
1994), negative priming by a single masked word re­
quires some modification of both the inhibitory and
episodic retrieval theories as initially formulated. Ac­
cording to the inhibitory theory as initially proposed by
Neill (1977; Neill & Westberry, 1987) and Tipper (1985;
Tipper & Cranston, 1985), distractor processing is inhib­
ited during a prime trial in order to resolve conflict with
current target processing. Because there was no prime­
trial target in the present procedures, negative priming
clearly did not require selective attention to a prime-trial
target. Houghton and Tipper (1994) presented a connec­
tionist model of inhibitory processes that can, however,
account for negative priming here. In this model, selec­
tive attention is accomplished by matching stimulus in­
puts to a representation of the relevant target features.
The mismatch between the distractor and the target tem­
plate results in inhibitory feedback to features ofthe dis­
tractor. Because a target template (e.g., "red word") would
already be active, features of the prime word would pre­
sumably be inhibited because of the mismatch, despite
the absence of a concurrent prime-trial target. A weak­
ness of this approach, however, is that inhibition here
serves to reverse the initial activation of distractor repre­
sentation, so there is no convenient explanation for the
reversal to positive priming if the probe target is unac­
companied by a distractor.

Neill and Valdes (1992; Neill et al., 1992) suggested
that an episodic memory ofthe prime trial might include
explicit response information ("ignore this") about the
distractor stimulus. It seems somewhat unlikely that ex­
plicit response information would be incorporated into
an episode in which the subject is unaware of the priming
stimulus. On the other hand, Neill and Valdes also sug­
gested that an ignored stimulus might cause negative
priming because it is represented in the retrieved process­
ing episode without any direct response information at all.
A recent modification of the episodic retrieval theory,
transfer-inappropriate processing, suggests that negative
priming results when episodic retrieval causes a reinstate­
ment ofprevious processing that is incompatible with the
immediate task requirement (Neill & Mathis, 1998).
Hence, even an attended prime can cause negative prim­
ing if its processing is sufficiently different from that re­
quired by the probe target (cf. Wood & Milliken, 1998).

Finally, it may be noted that Milliken et al. (1998) offer
yet another approach to explaining negative priming.
According to their temporal discrimination theory, pro­
cessing difficulty encourages a "novelty bias" favoring
an unrepeated stimulus. Hence, if the probe target is not



308 NEILL AND KAHAN

accompanied by a distractor, processing may benefit from
repetition ofeven an ignored prime. However, ifthe probe
target is accompanied by a distractor, the novelty bias
will tend to favor a relatively new stimulus (unrepeated
condition) over the recently ignored stimulus.

As noted by Milliken et al. (1998), the temporal dis­
crimination theory is akin to the episodic retrieval theory
proposed by Neill and Valdes (1992; Neill et al., 1992),
in that both theories depend more on retrospective pro­
cesses, in contrast to the more directly proactive effect hy­
pothesized of inhibition. However, the two theories also
appear to make quite distinctive predictions: According
to the episodic retrieval theory, retrieval of processing
episodes also contributes to facilitation from repeating
the same target (repetition priming). Hence, conditions
that favor episodic retrieval should enhance both repeti­
tion priming and negative priming. In contrast, a novelty
bias should diminish the benefits of repeating the same
target, and repetition priming and negative priming should
thus be inversely related. Unfortunately, the extant liter­
ature is indecisive on this question, with some experiments
yielding an inverse relation (e.g., Malley & Strayer,
1995) and other experiments yielding a positive relation
(e.g., Neill, 1997) as a function of experimental manip­
ulations.
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NOTES

I. Experiment 2 was chronologically the earliest of the three experi­
ments, and so least likely to be contaminated by subjects' experience in
masked word-identification experiments.

2. Applied to the present results and those of Milliken et al. (1998;
Milliken et al., 1994), contextual similarity would require the assump­
tion that it is the number of ignored words during target processing (0
vs. I) rather than total number of words (I vs. 2) that determines simi­
larity to the priming episode (one ignored word).

(Manuscript received August 21, 1997;
revision accepted for publication May 6, 1998.)




