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ABSTRACT—Action control in a changing environment re-

quires that one shield current goals from distracting in-

formation (goal shielding) and at the same time monitor the

environment for potentially significant stimuli that may

afford a goal switch (background monitoring). Response

conflicts modulate the balance between goal shielding and

background monitoring, as indicated by reduced suscep-

tibility to interference after response conflicts. Such con-

flict-adaptation effects have been attributed to enhanced

recruitment of cognitive control on trials following con-

flicts. Here we show that conflict triggers increased goal

shielding on the conflict trial itself. Subjects performed a

spatial compatibility task during which they had to notice

rare prospective memory cues. Such cues were overlooked

more often on conflict trials than on nonconflict trials, a

result indicating that shielding of the current goal and

inhibition of distractors were increased on the current trial

when it involved a response conflict. Thus, evidence for

enhanced recruitment of control following conflict may

partly reflect aftereffects of goal shielding on the conflict

trial itself.

Goal-directed behavior in a changing environment requires a

context-sensitive balance between two antagonistic challenges:

On the one hand, goals must be shielded from interference, and

distracting information should be inhibited (goal shielding); on

the other hand, the environment must be monitored for poten-

tially significant information that may afford a goal switch, as

when, for instance, one notices the smell of fire while preparing a

talk (background monitoring). Goal shielding and background

monitoring incur complementary benefits and costs: Where-

as goal shielding prevents interference, it increases the risk of

overlooking significant information. Conversely, whereas back-

ground monitoring facilitates noticing task-irrelevant but po-

tentially significant stimuli, it increases susceptibility to inter-

ference (Dreisbach, 2006; Dreisbach & Goschke, 2004). This

shielding-monitoring dilemma raises the central question of how

organisms regulate the trade-off between these antagonistic

constraints in a context-sensitive manner (Goschke, 1996,

2000, 2003; cf. Altmann & Trafton, 2002; Aston-John & Cohen,

2005; Mayr & Keele, 2000).

According to an influential hypothesis, response conflicts

play a central role in context-sensitive adjustments of cogni-

tive control processes. In particular, conflicts are assumed to

trigger enhanced mobilization of cognitive control to prevent

interference on subsequent trials in a task (Botvinick, Braver,

Barch, Carter, & Cohen, 2001; Botvinick, Cohen, & Carter,

2004; see also Ach, 1935; Kuhl, 1985). Studies consistent

with this hypothesis have shown that interference from dis-

tractors in speeded choice reaction tasks is reduced on trials

following response-incompatible (high-conflict) trials, com-

pared with trials following response-compatible (low-conflict)

trials (Botvinick, Nystrom, Fissell, Carter, & Cohen, 1999;

Gratton, Coles, & Donchin, 1992). Such conflict-adaptation

effects suggest that response conflicts induce enhanced target

processing, distractor suppression, or both on the following

trial (but see Mayr, Awh, & Laurey, 2003). According to the

conflict-monitoring theory proposed by Botvinick et al. (2001),

the anterior cingulate cortex (ACC) in the medial frontal

lobe monitors response conflicts and signals the demand

for increased control to the dorsolateral prefrontal cortex (PFC),

which is thought to support active maintenance of goal repre-

sentations and top-down modulation of lower-level process-

ing modules (Miller & Cohen, 2001; Ridderinkhof, Ullsperger,

Crone, & Nieuwenhuis, 2004). In a study consistent with

this theory, conflict-related brain activity in the ACC during a

Stroop color-naming task predicted greater activity in lateral

PFC, as well as behavioral adjustments on the next trial (Kerns

et al., 2004).
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Whereas previous studies focused on increased recruitment of

control following conflict, in the study reported here, we in-

vestigated whether conflicts also lead to on-line adjustments of

control on the current trial. Specifically, we tested the hypothesis

that response conflict triggers increased activation of the cur-

rently active goal and enhanced inhibition of concurrent dis-

tractors on the very trial on which the conflict arises. This

conflict-triggered goal-shielding hypothesis predicts that con-

flicts in an ongoing task increase the risk of overlooking sig-

nificant stimuli that are not relevant for the ongoing task, but

afford a switch to an alternative goal.

To test this prediction, we examined how response conflicts in

an ongoing task affect the detection of concurrent prospective

memory (PM) cues. PM denotes memory for future intentions

that must be executed at some later time or in response to a

specific cue (e.g., buying bread when one passes the bakery on

one’s way home; for reviews, see Ellis, 1996; Marsh, Cook, &

Hicks, 2006; McDaniel & Einstein, 2000). In a typical PM ex-

periment, subjects perform an ongoing task during which they

have to notice rarely occurring PM cues requiring a response

different from that required by the ongoing task. In our experi-

ment, the ongoing task was a spatial compatibility task, in which

subjects had to respond either to the direction or to the location

of an arrow that pointed in one of four directions and appeared at

one of four locations. In addition, subjects were instructed to

press the space bar whenever they noticed the PM cue. In

different blocks, the PM cue was defined either as any arrow

appearing at a particular location (i.e., below the fixation point),

regardless of the direction of the arrow, or as any arrow pointing

in a particular direction (i.e., downward), regardless of its lo-

cation. Critically, the PM cues were either spatially incompat-

ible stimuli (e.g., a downward-pointing arrow at an upper

location), which induced a response conflict with respect to the

response rules of the ongoing task, or spatially compatible

stimuli, which induced no response conflict.

We predicted that PM cues would be overlooked (i.e., not

acted upon) more often on high- than on low-conflict trials be-

cause on high-conflict trials the current goal (i.e., to perform the

ongoing task) is automatically shielded from distracting infor-

mation. We assumed that this effect would not merely reflect

generally increased task difficulty on incompatible trials, but

would be due to conflict-triggered inhibition of distracting

stimulus dimensions. We therefore predicted that the detri-

mental effect of conflicts on the detection of PM cues would be

significantly larger for PM cues defined by the task-irrelevant stim-

ulus dimension than for PM cues defined by the task-relevant

dimension of the ongoing task.

METHOD

Subjects

Subjects were 40 undergraduates from Dresden University of

Technology, Germany. They received course credit or were paidh5.

Procedure

Subjects were informed that we were investigating retrieval of

intentions during an ongoing task. Each trial of the ongoing task

started with a fixation cross (400 ms), followed by a blank screen

(400 ms). Next, an arrow pointing leftward, rightward, upward,

or downward appeared at one of four locations (to the left, to the

right, above, or below a central fixation point; see Fig. 1). The

combination of locations and arrows yielded 16 stimuli (4 spa-

tially compatible and 12 incompatible, as explained later in

this section). Half of the subjects were instructed to indicate

the direction of the arrows by pressing one of four response keys

with their index finger; the location of the arrows was irrelevant

to the responses of these subjects. The remaining 20 subjects

indicated the location of the arrows by pressing one of the

four response keys; for these subjects, the direction of the arrows

was irrelevant to their responses (response keys were arranged to

be spatially compatible to the arrows’ locations and directions).

We term these tasks the arrow task and the location task,

respectively.

In addition, subjects were instructed that on some trials,

a PM cue would appear, and that this cue required a different

response (pressing the space bar). There were two different types

of PM cues. In half of the blocks, the PM cue was any arrow

appearing at a particular location (i.e., below the fixation point),

regardless of the direction in which the arrow pointed. In the

remaining blocks, the PM cue was any arrow pointing in a

particular direction (downward), regardless of its location.

We term these location PM cues and arrow PM cues, respectively.

Each subject in each of the two ongoing-task groups (i.e., those

performing the arrow task and those performing the location

task) received a total of six blocks, three with arrow PM cues

and three with location PM cues (order of blocks was counter-

balanced across subjects). Thus, in half of the blocks, the PM

cue was defined by the response-relevant stimulus dimension

of the ongoing task (i.e., subjects had to notice location PM cues

while performing the location task or they had to notice arrow

PM cues during the arrow task), and in the other half of

the blocks, the PM cue was defined by the response-irrelevant

dimension of the ongoing task (i.e., subjects had to notice

arrow PM cues during the location task or location PM cues

during the arrow task). We term this variable PM-cue dimension.

Note that when PM cues were defined by the task-relevant

stimulus dimension, the ongoing task involved three response

alternatives, whereas when the PM cues were defined by

the task-irrelevant dimension, the ongoing task involved four

response alternatives.

Each block contained a total of 204 trials. Of these, 192 were

regular trials, on which the arrow’s direction and location were

selected at random, with the constraint that the stimulus was not

a PM cue. Twenty-five percent of the regular trials were spatially

compatible trials (e.g., a left-pointing arrow appearing at the left

location), and 75% were spatially incompatible trials (e.g., a

left-pointing arrow appearing at the right location).
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Each block also contained 6 PM trials, trials on which

a PM cue appeared. PM trials were inserted at random positions

with the constraint that these trials were separated by a

minimum of 11 and a maximum of 66 intervening regular

trials. Critically, 3 of the PM cues were instantiated by com-

patible stimuli (i.e., a downward-pointing arrow appearing

below the fixation point), whereas the other 3 PM cues were

instantiated by incompatible stimuli eliciting a response conflict

(i.e., a downward-pointing arrow appearing at some location

other than below the fixation point or an arrow appearing below

the fixation point, but pointing in some direction other than

downward).

In addition, 6 trials with deviant stimuli (e.g., a cross instead

of an arrow) appeared in each block. These trials were originally

included to explore effects of rare deviants on reaction time

(RT), but they are not related to the topic of this article and are

not discussed further.

Note that the stimulus on approximately 25% of the incom-

patible regular trials was semantically related to the PM cue

(i.e., a downward-pointing arrow at the top, right, or left location

was semantically related to the PM cue when the PM cue was an

arrow in the bottom location, and a leftward-, rightward-, or

upward-pointing arrow at the bottom location was semantically

related to the PM cue when the PM cue was a downward-pointing

arrow). We term these trials PM-related trials. Although this was

not our main focus, we investigated whether PM-related trials,

because of their semantic relatedness to the actual PM cues,

automatically captured attention and therefore incurred a per-

formance cost in the ongoing task.

To summarize, our task included compatible and incompati-

ble regular trials (including incompatible PM-related trials) and

compatible and incompatible PM trials (see Fig. 1).

Design

The independent variables were (a) ongoing task (arrow direc-

tion vs. arrow location), (b) compatibility (compatible vs. in-

compatible), (c) trial type (regular vs. PM), and (d) PM cue

dimension (response-relevant vs. response-irrelevant stimulus

dimension for the ongoing task). Apart from ongoing task, all

variables were varied within subjects.

Fig. 1. Examples of different trial types in the combined spatial compatibility and prospective memory
(PM) task. Stimuli were leftward-, rightward-, upward-, and downward-pointing arrows appearing to
the left, to the right, above, or below the central fixation point. In the ongoing task (regular trials),
participants responded either to the directions of the arrows (as in the examples shown here) or to the
locations of the arrows. PM cues were defined (in different blocks) either as any arrow appearing below
the fixation point, regardless of its direction (as in the examples on the right), or as any arrow pointing
downward, regardless of its location (as in the examples on the left). Thus, PM cues were defined either
by the response-relevant or by the response-irrelevant stimulus dimension of the ongoing task. Some
regular trials were PM-related trials, on which the stimulus was not the actual PM cue, but was se-
mantically related to that cue (i.e., a downward-pointing arrow at the top, right, or left location when
the PM cue was defined as an arrow in the bottom location, or a leftward-, rightward-, or upward-
pointing arrow at the bottom location when the PM cue was defined as a downward-pointing arrow).
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Predictions

Predictions for the Ongoing Task

For the ongoing task, we predicted that spatially incompatible

stimuli would elicit a response conflict, which would be reflected

in increased RTs and error rates relative to those on compatible

trials. Furthermore, because a pilot study indicated that the

location task is the dominant task and produces generally faster

RTs than the arrow task, we predicted a stronger compatibility

effect in the (nondominant) arrow task than in the (dominant)

location task. An ancillary prediction was that RTs in the on-

going task would be generally increased when the PM cues were

defined by the task-irrelevant dimension, because in this case

the ongoing task involved four responses, whereas it involved

three responses when PM cues were defined by the task-relevant

dimension.

Prediction for the PM Task

For the PM task, we predicted an interaction of compatibility

and PM cue dimension. Specifically, we expected that PM cues

would be missed more often on incompatible than on compatible

trials, and that this effect would be significantly stronger for PM

cues defined by the task-irrelevant dimension than for PM cues

defined by the task-relevant dimension. Note that such an in-

teractive effect would be independent of any main effects of PM

cue dimension. In particular, as the ongoing task comprised four

responses when PM cues were defined by the task-irrelevant

dimension but only three response alternatives when PM cues

were defined by the task-relevant dimension, the ongoing task

was presumably slightly more demanding in the former case,

which might generally impair the detection of PM cues defined

by the task-irrelevant dimension. However, this main effect

would not affect the critical predicted interaction between PM

cue dimension and compatibility.

Prediction for PM-Related Stimuli

Finally, we predicted that PM-related stimuli—because of their

semantic relatedness to the PM cues—would capture attention

and eventually trigger retrieval of the associated intention. This

was expected to delay responses in the ongoing task (relative to

incompatible regular trials on which the stimulus was unrelated

to the PM cues) because of a time-consuming rechecking of

whether or not the stimulus was actually a PM cue.

RESULTS

We first report analyses testing our predictions for regular trials

in the ongoing task, then turn to analyses of the PM task, and

finally discuss results for PM-related trials.

Regular Trials in the Ongoing Task

Trials with incorrect responses, trials with RTs below 200 ms,

and trials with RTs 3 standard deviations or more above a sub-

ject’s mean RT were excluded. We computed means of the re-

maining RTs for each combination of ongoing task, compati-

bility, trial type, and PM cue dimension (data were collapsed

over the three blocks with the arrow PM cue and over the three

blocks with the location PM cue). Mean RTon regular trials (see

Fig. 2) served as the dependent variable in a mixed analysis of

variance (ANOVA) with ongoing task (arrow vs. location) as a

between-subjects variable and compatibility (compatible vs.

incompatible) and PM cue dimension (task-relevant vs. task-

irrelevant) as within-subjects variables. This analysis yielded a

highly reliable main effect of compatibility, F(1, 38) 5 70.14,

prep 5 .986, Z 5 .65, which was qualified by a reliable inter-

action of compatibility and ongoing task, F(1, 38) 5 15.58, prep 5

.986,Z5 .29. As predicted, mean RTwas longer on incompatible

than on compatible trials, and this effect was larger for the

(nondominant) arrow task than for the (dominant) location task.

Moreover, there was a reliable effect of PM cue dimension, F(1,

38) 5 35.51, prep 5 .986, Z 5 .48, and a reliable interaction of

PM cue dimension and compatibility, F(1, 38) 5 5.89, prep 5

.927, Z 5 .13. RT in the ongoing task was generally increased,

and the effect of compatibility was slightly larger (38 vs. 28 ms),

when the PM cues were defined by the task-irrelevant dimension

than when they were defined by the task-relevant dimension.

Error rates were very low (on average, below 2%; see Fig. 2)

and generally mirrored the RT data. A mixed ANOVA with on-

going task, compatibility, and PM cue dimension as independent

variables yielded a highly reliable main effect of compatibility,

F(1, 38) 5 26.40, prep 5 .986,Z5 .41, which was qualified by a

reliable interaction of compatibility and ongoing task, F(1,

38) 5 11.42, prep 5 .979, Z 5 .23. Error rates were higher on

incompatible than on compatible trials, especially in the (non-

dominant) arrow task. Moreover, the effect of PM cue dimension

was reliable, F(1, 38) 5 10.47, prep 5 .878, Z 5 .22, reflecting

slightly higher error rates when the PM task required monitoring

the task-relevant, rather than the task-irrelevant, dimension

(1.02% vs. 0.65%, respectively).

PM Task

To test our critical prediction for the PM task, we examined

effects of spatial compatibility on PM task performance (see Fig.

3). Response to a PM trial was considered correct if the subject

pressed the space bar in response to the PM cue, and was con-

sidered an omission if the subject pressed one of the keys as-

signed to the ongoing task.

The mean proportion of missed PM cues served as the de-

pendent variable in an ANOVA with the independent variables

of PM cue dimension (task-relevant vs. task-irrelevant), ongoing

task (location vs. arrow), and compatibility (compatible vs. in-

compatible). This analysis yielded reliable effects of compati-

bility, F(1, 38) 5 18.19, prep 5 .986, Z 5 .32, and PM cue

dimension, F(1, 38) 5 49.85, prep 5 .986, Z 5 .57, indicating

that PM cues were missed more often when they appeared on
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incompatible rather than compatible trials, and when they re-

ferred to the response-irrelevant rather than the response-rele-

vant dimension of the ongoing task. Moreover, the interaction of

these two variables was reliable, F(1, 38) 5 6.21, prep 5 .927,

Z 5 .14, reflecting the fact that the detrimental effect of in-

compatibility on the detection of PM cues was markedly larger

for PM cues referring to the task-irrelevant dimension than for

PM cues referring to the task-relevant dimension.1

PM-Related Trials in the Ongoing Task

To test our prediction for the PM-related trials, we compared

mean RTs for PM-related trials (i.e., incompatible regular trials

on which the stimulus was semantically related to the PM cue)

with mean RTs for incompatible regular trials on which the

stimulus was semantically unrelated to the PM cue. A 2� 2� 2

ANOVA with the independent variables of trial type (incom-

patible regular vs. incompatible PM-related), PM cue dimension

(task-relevant vs. task-irrelevant), and ongoing task (arrow vs.

location) yielded highly reliable main effects of trial type, F(1,

37) 5 105.34, prep 5 .986,Z5 .74, and PM cue dimension, F(1,

37) 5 157.24, prep 5 .986, Z 5 .81, which were qualified by a

highly reliable interaction of these two variables, F(1, 37) 5

75.08, prep 5 .986, Z 5 .67. RT was increased on PM-related

relative to incompatible regular trials, and this increase was

larger when the PM cues referred to the response-irrelevant

rather than the response-relevant stimulus dimension of the

ongoing task (Fig. 2).

The corresponding error rates were low and mirrored the RT

data (Fig. 2). Error rates were slightly increased on PM-related

relative to incompatible regular trials, but only if the PM cues

referred to the response-irrelevant dimension. A 2 (trial type:

incompatible regular vs. PM-related) � 2 (PM cue dimension:

task-relevant vs. task-irrelevant) � 2 (ongoing task: arrow vs.

location) ANOVA yielded reliable main effects of trial type,

F(1, 38) 5 11.88, prep 5 .986, Z 5 .24, and PM cue dimension,

F(1, 38) 5 11.48, prep 5 .95,Z5 .23, as well as a highly reliable

Fig. 2. Mean reaction times and error rates in the ongoing task for trials with spatially compatible
stimuli, spatially incompatible stimuli that were unrelated to the prospective memory cue, and spatially
incompatible stimuli that were semantically related to the prospective memory cue. Results are shown
separately for blocks with arrow prospective memory cues and location prospective memory cues (arrow
task on the left, location task on the right).

1RTs in the PM task mirrored error data. Specifically, mean RT was reliably
longer on incompatible than on compatible PM trials. Because of the small
number of observations (fewer than 6 for some subjects), no statistical analyses
of RT on the PM task are reported.
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interaction of the two variables, F(1, 38) 5 19.41, prep 5 .986,

Z 5 .34.

GENERAL DISCUSSION

Conflict-Triggered Goal Shielding

In this study, we investigated whether response conflicts trigger

enhanced shielding of the currently active goal and inhibition of

concurrent distracting information. Results were consistent with

our goal-shielding hypothesis. Response conflicts induced by

spatially incompatible stimuli in an ongoing task impaired de-

tection of concurrent PM cues: PM cues were overlooked sig-

nificantly more often when they appeared on incompatible

rather than on compatible trials, and this effect was much larger

when the PM cues were defined by the task-irrelevant (and thus

potentially distracting) rather than the task-relevant stimulus

dimension of the ongoing task.

The interaction between compatibility and PM cue dimension

rules out an alternative interpretation according to which PM

cues were missed more often on incompatible trials not because

of increased goal shielding, but rather because their memory

representation received less informational input. According to

this interpretation, the representation of the PM cue on com-

patible trials (e.g., the PM cue of a downward-pointing arrow

appearing at the bottom location) received input activation from

both the location and the direction of the arrow. By contrast, the

representation of the PM cue on incompatible trials (e.g., the PM

cue of the downward-pointing arrow appearing at the top, left, or

right location) was activated only by the direction of the arrow,

and not by its location. However, according to this coactivation

hypothesis, PM cue representations should have received less

activation on incompatible than on compatible trials irrespec-

tive of whether the PM cue referred to the task-relevant or the

task-irrelevant dimension. Contrary to this prediction, but fully

consistent with our goal-shielding hypothesis, the detrimental

effect of incompatibility on PM detection was reliably larger for

PM cues referring to the task-irrelevant dimension.

This finding also rules out a second alternative interpretation

according to which incompatible trials were simply more diffi-

cult than compatible trials, so that processing resources re-

maining for the PM task were reduced. Although there is in fact

evidence that increased processing demands in an ongoing task

impair PM performance (Marsh, Hancock, & Hicks, 2002), a

general increase in task difficulty should have impaired PM

performance irrespective of whether the PM cues referred to the

task-relevant or task-irrelevant dimension. Thus, this interpre-

tation cannot explain why incompatibility had a much stronger

effect on the detection of PM cues referring to the task-irrelevant

dimension (unless one assumes that increased difficulty trig-

gered increased activation of the current goal or inhibition of

task-irrelevant information, which amounts to a reformulation of

the goal-shielding hypothesis).

In conclusion, our findings provide strong support for conflict-

triggered goal shielding and indicate that conflicts triggered

increased shielding of the currently active goal and attenuated

background monitoring for task-irrelevant, but potentially sig-

nificant, stimuli. There are two possible mechanisms that may

have underlain the effect of goal shielding on PM performance.

On the one hand, goal shielding may have directly attenuated

active monitoring for PM cues. This possibility fits with theories

assuming that detecting PM cues requires controlled monitor-

ing that taxes attentional resources (Burgess & Shallice, 1997;

Guynn, 2003; Smith, 2003). Alternatively, inhibition of the PM

task set and the memory representation of the PM cue could have

reduced the likelihood that PM cues would automatically trigger

retrieval of the associated intention. This account fits with the-

ories assuming that PM cues trigger retrieval of the associated

intention by way of reflexive-associative memory processes

(Guynn, McDaniel, & Einstein, 2001; McDaniel & Einstein,

2000; McDaniel, Guynn, Einstein, & Breneiser, 2004). Note that

these explanations are not mutually exclusive, and there is ev-

idence that both active monitoring and automatic retrieval play a

role in PM (Einstein et al., 2005).

Effects of the PM Task on Performance in the Ongoing Task

Although this was not our main focus, our design allowed us to

examine effects of the PM task on the ongoing task. As pre-

dicted, RT increased on PM-related trials, indicating that

stimuli that were semantically related to the PM cue captured

attention and occasionally triggered retrieval of the intention

associated with the PM cue, which presumably resulted in a

time-consuming rechecking of whether or not the stimulus was

actually the PM cue. This finding fits with previous evidence that

semantic representations of uncompleted intentions persist in a

Fig. 3. Percentage of compatible and incompatible trials on which sub-
jects mistakenly failed to act upon prospective memory cues, as a function
of the ongoing task (arrow vs. location) and whether the prospective
memory cue referred to the response-relevant or response-irrelevant
stimulus dimension of the ongoing task. Error bars indicate � 1 SE.
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state of heightened activation and automatically draw attention

to intention-related cues (Goschke & Kuhl, 1993, 1996; Marsh,

Hicks, & Bink, 1998).

We also found generally increased RT in the ongoing task

when the PM cue to be noticed referred to the task-irrelevant,

rather than the task-relevant, stimulus dimension. This finding

suggests that monitoring for PM cues incurred a cost in the

ongoing task. Although this interpretation fits with studies

showing that a PM task may slow responses in an ongoing task

when attention must be divided between the two tasks (Marsh et

al., 2002; Marsh, Hicks, & Cook, 2005; Smith, 2003), the RT

increase could also reflect the fact that the ongoing task involved

four responses when PM cues referred to the task-irrelevant

dimension, compared with three responses when PM cues re-

ferred to the task-relevant dimension.

Implications for Theories of Conflict Monitoring and

Cognitive Control

In important ways, our findings extend current theories of con-

flict monitoring and cognitive control. Whereas to date virtually

all studies have focused on effects of response conflicts on the

mobilization of cognitive control on the next trial of a task (e.g.,

Botvinick et al., 1999; Gratton et al., 1992; Kerns et al., 2004),

our results show that conflicts also induce increased goal

shielding and distractor inhibition on the current trial. A distinct

advantage of our paradigm is that it circumvents some of the

ambiguities of studies in which conflict-adaptation effects

were inferred from sequential compatibility effects, which are

open to alternative interpretations in terms of episodic prim-

ing (Mayr et al., 2003). Although the exact mechanisms un-

derlying conflict-triggered goal shielding remain to be eluci-

dated, our findings are consistent with models assuming that

goal shielding and distractor inhibition are by-products of con-

flict monitoring during response selection (cf. Botvinick et al.,

2001; Schuch & Koch, 2003). For instance, the connectionist

model of Botvinick et al. (2001) contains a conflict-monitoring

unit that computes a measure (termed ‘‘energy’’) indicating the

degree to which incompatible responses are activated simulta-

neously. As this measure is continuously updated during re-

sponse selection, it may well serve to adjust on-line the

activation of the current goal representation in working memory.

As a consequence, task-specific processing pathways would

receive stronger top-down bias signals from the current goal

representation, whereas task-irrelevant representations might

be suppressed as a by-product of local competition and lateral

inhibition, so that background monitoring would be attenuated

(cf. Miller & Cohen, 2001).

To conclude, our results provide strong evidence that re-

sponse conflicts play an important role in the context-sensitive

modulation of the balance between goal shielding and back-

ground monitoring. In particular, to the best of our knowledge,

this is the first evidence that a response conflict not only induces

enhanced recruitment of cognitive control on the following trial,

but may also trigger enhanced shielding of the active goal on the

current trial. An important implication of this finding is that

some of the findings that have previously been interpreted as

evidence for enhanced recruitment of control on trials following

a conflict may instead reflect aftereffects of increased goal

shielding on the current conflict trial.
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