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Most current models of cognitive control propose two
different mechanisms, task activation and inhibition, that
enable subjects to perform a sequence of tasks (see, e.g.,
Botvinick, Braver, Barch, Carter, & Cohen, 2001; Norman
& Shallice, 1986). Activation renders a task more likely
to be performed next, whereas inhibition is thought to
control interference and competition between different
tasks in a sequence (e.g., Hübner, Dreisbach, Haider, &
Kluwe, 2003; Mayr & Keele, 2000; Schuch & Koch, 2003).

Task inhibition as a means of sequential task control
can be assessed as an n � 2 repetition cost in sequences
of three tasks, using the difference between an ABA se-
quence and a CBA sequence (Mayr & Keele, 2000). Typ-
ically, the task sequence is unpredictable, and each task
is unambiguously indicated by a cue. Higher latencies in
the ABA sequences than in the CBA sequences, the so-
called n � 2 repetition cost, can be taken to indicate per-
sisting task inhibition.

Following the argument that task inhibition is linked to
the resolution of interference and conflict in the cogni-
tive system, task inhibition should be influenced by the
amount of conflict that arises in the cognitive system
(Botvinick et al., 2001). One possible source for conflict
in the sequential control of tasks is task activation. As
was noted above, the amount of activation renders a task
more or less likely to be performed next, and it is com-
monly assumed that task activation is one potent source
of interference and conflict between different task sets
(Altmann & Gray, 2002; Sohn & Anderson, 2001). Task

activation is further thought not to be constant, but to de-
crease when a task is abandoned—that is, after subjects
have made the required response (e.g., Koch, 2001;
Meiran, Chorev, & Sapir, 2000). In fact, empirically, it
has been found that a prolonged response–cue interval
(RCI) affects the n � 2 repetition cost (Koch, Gade, &
Philipp, 2004, Experiment2; Mayr, 2002; Mayr & Keele,
2000, Experiment 1).

It has been speculated that this decrease in n � 2 rep-
etition cost as a function of RCI is attributable to the
decay of task inhibition itself, assuming that once inhi-
bition is exerted, it decays passively over time (see Mayr
& Keele, 2000, for a discussion).

However, if task inhibition is assumed to be a means
for reducing interference and conflict among tasks, one
could argue that inhibition should vary with the amount
of activation of a competing task. As was argued above,
task activation is likely to vary with the time spent on a
certain task. Thus, it is plausible to assume that task in-
hibition is linked to task activation and that the observed
decrease of task inhibition results from a dissipation of
task activation, which leads to less interference and, thus,
to a reduced need to inhibit the competing task (Altmann
& Gray, 2002; Mayr & Keele, 2000). 

Hence, presently, we are faced with two possible the-
oretical explanations for the empirically observed de-
crease of the task inhibition effect. The crucial difference
between these two alternatives lies in the role attributed
to the different RCIs in trial n � 2 (n � 2 RCI) and in
trial n � 1 (n � 1 RCI). The n � 2 RCI refers to the time
between the response in trial n � 2 and the cue in trial
n � 1, whereas the n � 1 RCI refers to the time between
the response in trial n � 1 and the cue in trial n. The first
alternative, the decay-of-inhibition hypothesis, argues
that the n � 1 RCI is crucial for the observed decrease.
The longer the interval between the task in trial n � 1
and the task in trial n, the more time there is for inhibi-
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Inhibition of abandoned tasks in task switching can be inferred when a worse performance is found
with n � 2 task repetitions (ABA sequences) than with nonrepetitions (CBA sequences). Recent evi-
dence has shown that this inhibition effect decreases with long intertrial intervals (i.e., response–cue
intervals, RCIs). Two alternatives have been proposed to account for this decrease. One alternative at-
tributes the observed decrease to the decay of inhibition itself. The other alternative proposes that
decay of the activation of competing tasks reduces the interference and leads to less inhibition. To de-
cide between these alternatives, we manipulated RCI trialwise. The results favor the decay-of-activation
account as an explanation for the decreased inhibition effect. This links the amount of inhibition to the
activation level of the competing tasks, whereas evidence for the decay of inhibition remains weak.
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tion to dissipate. Thus, the longer the n � 1 RCI, the
more pronounced the decrease of task inhibition should
be. In contrast to the n � 1 RCI, the n � 2 RCI has no
predictive value for the amount of inhibition observed.
Note that in the decay-of-inhibition hypothesis, there is
no explicit assumption as to whether there is a variable
amount of inhibition or whether there are any necessary
or sufficient conditions that have to be fulfilled for inhi-
bition to be exerted.

The second alternative links task inhibition directly to
task activation and focuses mainly on the n � 2 RCI.
This alternative suggests that task inhibition should be
reduced when the n � 2 RCI is long, because then acti-
vation of the task performed in trial n � 2 is low when
subjects switch to the new task in trial n � 1. In this
decay-of-activation account, the amount of inhibition
exerted is thought to vary with task activation and with
the conflict arising in the cognitive system. The smaller
the residual task activation, the less inhibition needs to
be exerted to resolve interference between competing
tasks (see also Mayr & Keele, 2000).

However, it may also be that both decay of inhibition
and decay of activation are relevant for the observed de-
crease in task inhibition. This means that the amount of
inhibition might be determined by the amount of resid-
ual task activation when one switches to the new task in
trial n � 1. Furthermore, the inhibition that is exerted
also tends to decay passively over time. In that case, both
the n � 2 and the n � 1 RCI would determine the amount
of inhibition observed in trial n.

Former studies that have reported the decrease of task
inhibition with a prolonged RCI are consistent with all
the alternatives. This is due to the blockwise manipula-
tion of the RCI. This type of manipulation leads to an
identical n � 2 RCI and n � 1 RCI. To properly differ-
entiate between the alternatives, however, it is necessary
to randomize the RCI, so that the influence of the n � 2
RCI can be dissociated from the influence of the n � 1
RCI.

Experiments 1A and 1B were designed to disentangle
the possible accounts of the decrease of task inhibition
with a prolonged RCI. Our reasoning was the following.
When residual activation of the recently abandoned task
is crucial for the amount of conflict, less task inhibition
should develop when residual activation is low. If so, the
n � 2 RCI should be predictive for the size of the inhi-
bition effect. If, however, task inhibition itself declines
and its amount is not tied to task activation, the n � 1
RCI should be crucial in determining the amount of task
inhibition observed in trial n. However, it may also be
that both alternatives contribute to the observed decreased
inhibition and, therefore, both RCIs are predictive.

We manipulated RCI on two levels. In Experiment1A,
the short RCI was 100 msec, and the long RCI was
1,400msec. To be sure that the RCI of 1,400msec is long
enough for decay to occur, we replicated our findings in
Experiment 1B, in which we used a further prolonged
RCI (1,900 msec), instead of 1,400 msec.

EXPERIMENT 1A

Method
Subjects. Sixteen subjects participated (9 females; mean age,

23.7 years) and were paid €5.
Stimuli and Tasks. The stimuli were presented in the center of

a 15-in. color monitor connected to an IBM-compatible PC. The
stimuli were the letter A and the digit 4, colored either red or blue,
with a size of 1.0 cm (large) or 0.5 cm (small). The combination of
the three different stimulus dimensions (i.e., form, size, and color)
resulted in eight different stimuli. The stimuli were presented within
a white rectangle (4.0 cm high and 3.5 cm wide). Four task cues
were presented around the rectangle, indicating the different judg-
ment tasks: a $ (1.0 cm high) for form (A vs. 4), an arrow pointing
upward and downward (0.8 cm high) for size (small vs. large), and
a yellow square (0.5 cm high) for color (red vs. blue), respectively.
The subjects responded on an external keyboard by pressing one of
the two horizontally aligned keys with the index finger of the right
or left hand. Response keys measured approximately 1.7 cm and
were spatially separated by 3.2 cm. Testing took place in a dimly lit
room. Viewing distance was about 50 cm.

Procedure. The experiment was run in a single session with 1
subject at a time and took about 30 min. Written instructions ap-
peared on the screen, and the experiment was also explained orally.
The subjects were informed that they were required to perform the
different tasks, depending on the cues surrounding the rectangle in
which the stimulus was presented. The subjects were encouraged to
make use of the cues, because all the stimuli were three-dimensional.
The stimulus–response (S–R) mappings were explained for all the
tasks, and a card containing the specific S–R mapping was placed
below the monitor. The subjects performed two practice blocks of
16 trials each in order to get familiar with the tasks, as well as with
the two different RCI levels. The instructions emphasized both
speed and accuracy. The subjects received feedback when they
committed an error.

A trial started with a blank screen, for either 100 or 1,400 msec.
Then the rectangle frame appeared together with the cues, followed
by the stimulus after 100msec. The stimulus and the cues remained
on the screen until the response was given. An experimental block
consisted of 98 trials, across which the RCI varied randomly. After
each block, the subjects received feedback about their mean reac-
tion time (RT) and were invited to take a small break before start-
ing with the next block. Altogether, the subjects performed four ex-
perimental blocks, followed by a postexperimental interview.

Design. The three independent variables were task sequence
(ABA vs. CBA), n � 2 RCI, and n � 1 RCI. All three tasks oc-
curred equally often within a block, and so did all possible task
triplets. Immediate task repetitions were excluded. The task se-
quence was pseudorandom, due to the constraints outlined above.
The stimulus and response sequence was random, with the con-
straints that each stimulus appeared equally often within one block.
Direct stimulus repetition did not occur. All eight possible S–R
mappings were used, counterbalanced across subjects. The depen-
dent variables were RT and error rate.

Results and Discussion
In Experiment 1A, only correct trials that were pre-

ceded by at least two correct trials were included in the
RT analysis. The outlier criterion was 4,000msec (1.2%);
all RTs above 4,000msec were excluded from the analy-
sis. The RT analysis was conducted with an analysis of
variance (ANOVA), using task sequence, n � 2 RCI, and
n � 1 RCI as independent variables.

For the RT analysis, the ANOVA yielded significant
main effects of task sequence [F(1,15)� 66.3, p� .001]
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and of n � 2 RCI [F(1,15) � 10.0, p � .006]. The sub-
jects were 109msec slower in the ABAsequence than in
the CBA sequence (1,583 vs. 1,474 msec), indicating a
large n � 2 repetition cost. The subjects were about
60msec faster with a long n � 2 RCI than with a short n
� 2 RCI (1,499 vs. 1,559 msec).

As was outlined in the introduction, our main interest
focuses on the differential influences that the n � 2 RCI
and the n � 1 RCI exert on the n � 2 repetition cost. The
interaction between task sequence and n � 2 RCI was
significant [F(1,15) � 11.1, p � .005]. The n � 2 repe-
tition cost decreased with a lengthened n � 2 RCI (149
vs. 70msec; see Figure1). This decrease was due mainly
to a decrease in RT in the ABA sequence that may also
have been responsible for the overall main effect of the
n � 2 RCI. The results so far support the second alter-
native that links task inhibition to the decay of activa-
tion. In contrast, the interaction between task sequence
and n � 1 RCI was far from significance [F(1,15) �
0.423, p� .525], as was the three-way interaction between
task sequence, n � 1 RCI, and n � 2 RCI [F(1,15) �
2.05 p � .172]. Thus, our results do not support the no-
tion of a decay of inhibition (see Table 1).

The n � 2 RCI and the n � 1 RCI interacted signifi-
cantly [F(1,15) � 33.5, p � .001], leading to a perfor-
mance cost of 91 msec when the RCI changed between
the two trials, relative to when it was held constant, re-
gardless of whether the intervals were short or long. This
interval repetition benefit might reflect some form of
cognitive inertia (see Allport, Styles, & Hsieh, 1994).

The analysis of the error data showed a comparable
but less reliable pattern of results. The ANOVA yielded
a main effect of task sequence [F(1,15)� 5.1, p� .039],

showing an n � 2 repetition cost (4.8% vs. 3.9%). The
main effect of n � 1 RCI was marginally significant
[F(1,15) � 4.4, p � .053], indicating a small tendency
for the subjects to commit more errors when the n � 1
RCI was long than when it was short (5.0% vs. 3.8%).
All the other effects were not significant (all ps  .25;
see Table 2). 

EXPERIMENT 1B

Method
Subjects. Sixteen new subjects participated (9 females; mean

age, 26.8 years) and were paid €5.
Stimuli, Tasks, Design, and Procedure. The stimuli, tasks, de-

sign, and procedure were the same as in Experiment 1A, with the
only difference being that we further prolonged the long RCI
(1,900 msec, instead of the 1,400 msec RCI).

Results and Discussion
The RT analysis followed the same constraints as in

Experiment 1A. The outlier criterion was again set on
4,000 msec (0.8%). An ANOVA of similar design was
conducted.

The RT analysis yielded a significant main effect of
task sequence [F(1,15) � 10.7, p � .005] and of n � 2
RCI [F(1,15)� 8.3, p� .011]. The subjects were 58msec
slower with the ABA sequence than with the CBA se-
quence (1,308 vs. 1,250msec) and 33msec faster with a
long n � 2 RCI than with a short n � 2 RCI (1,263 vs.
1,296 msec), which was again qualified by the signifi-
cant interaction between n � 2 RCI and task sequence
[F(1,15) � 8.4, p � .011]. The n � 2 repetition cost de-
creased with a lengthened n � 2 RCI (88 vs. 28 msec),
replicating the crucial finding of Experiment 1A (see
Figure1) and providing further support for the decay-of-
activation hypothesis as an account of the decreased n � 2
repetition cost with a long RCI. As in Experiment 1A,
the interaction between task sequence and n � 1 RCI,
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Figure 1. The n � 2 repetition cost as a function of n � 2 RCI
and n � 1 RCI.

Table 1
Mean Reaction Times (in Milliseconds) and Standard

Deviations (SDs) as a Function of Task Sequence, 
n � 1 RCI, and n � 2 RCI for Experiments 1A and 1B

ABA CBA Task Inhibition
Condition M SD M SD Effect

Experiment 1A

n � 1 RCI short
n � 2 RCI short 1,562 251 1,448 233 114
n � 2 RCI long 1,577 282 1,494 251 83

n � 1 RCI long
n � 2 RCI short 1,706 294 1,521 263 185
n � 2 RCI long 1,490 269 1,433 237 57

Experiment 1B

n � 1 RCI short
n � 2 RCI short 1,327 210 1,226 188 101
n � 2 RCI long 1,270 218 1,290 196 �20

n � 1 RCI long
n � 2 RCI short 1,355 306 1,278 247 77
n � 2 RCI long 1,284 281 1,208 290 76
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which would have pointed toward the decay-of-inhibition
hypothesis, was not significant [F(1,15) � 3.04, p �
.101]. However, unlike in Experiment1A, the three-way
interaction of task sequence, n � 1 RCI, and n � 2 RCI
was marginally significant [F(1,15) � 4.02, p � .063],
indicating that the decrease of task inhibition with a long
n � 2 RCI was observable only when the long n � 2 RCI
was followed by a short n � 1 RCI (see Table 1). How-
ever, this pattern was reversed when the n � 1 RCI was
long.

Again, the interaction between n � 2 RCI and n � 1
RCI was significant [F(1,15)� 7.5, p� .015], with sub-
jects being 36 msec slower when the RCI changed be-
tween two trials, as compared with a constant RCI in
both trials. As in Experiment 1A, we speculate that this
interaction might be due to some kind of cognitive iner-
tia arising from the rapid changes in the time constraints
of the experiment. 

In the analysis of the error data, only the interaction
between task sequence and n � 1 RCI was significant
[F(1,15)� 4.9, p� .041], showing that the subjects com-
mitted more errors (2.3%) with the ABA sequence, rel-
ative to the CBA sequence, but there was almost no dif-
ference with a short n � 1 RCI (�0.2%). This pattern of
results suggests a decay of inhibition itself, which was
present neither in the RT data in Experiment 1B nor in
the RT and error data in Experiment1A. Nevertheless, it
seems prudent not to exclude the possibility that decay
of inhibition took place, even though the dependence of
the n � 2 repetition cost on the n � 2 RCI clearly seems
to be much more reliable. No other main effects or in-
teractions reached significance (all Fs � 2.4).

Note that the subjects in Experiment 1B showed an
overall lower RT level but produced twice as many er-
rors as did the subjects in Experiment 1A (see Tables 1
and 2). The n � 2 repetition cost was also smaller in Ex-
periment 1B than in Experiment 1A. The same was true

for the performance decrease depending on the change
of RCI between trial n � 2 and trial n � 1. Nonetheless,
although the subjects in Experiment1B apparently tended
to sacrifice accuracy for speed, the pattern of results was
largely the same, supporting the decay-of-activation view.

GENERAL DISCUSSION

Our study focused on the functional relationship be-
tween task activation, on the one hand, and task inhibi-
tion, on the other. Both mechanisms are assumed to en-
sure the sequential control of tasks. However, little is
known about their relationship. We examined the theo-
retical alternatives that have been proposed to account
for the empirically observed decrease of the difference
that has been found when ABA sequences have been per-
formed, as opposed to CBA sequences, with a prolonged
RCI).1 One alternative was that the decrease of the ABA�
CBA difference reflects a decrease in task inhibition.
The other theoretical alternative directly links the amount
of inhibition to residual task activation. This alternative
argues that task activation produces interference in the
cognitive system and that inhibition is a means to resolve
such interference. When activation is low, less interfer-
ence develops, and less inhibition is needed to solve it.
Our results strongly support this second alternative. 

In Experiments 1A and 1B, we observed a significant
decrease in n � 2 repetition cost with a long n � 2 RCI.
The n � 2 repetition cost was about 50% smaller with a
long n � 2 RCI, suggesting that the n � 2 repetition cost
is closely tied to the residual activation of the recently
abandoned task in trial n � 2. In contrast, we found very
little evidence for the decay of inhibition itself, which
would have led to a significant interaction between task
sequence and n � 1 RCI (see Figure1). This is consistent
with other results that have shown that task inhibition is
rather persistent (Mayr & Keele, 2000). Furthermore,
this failure to find decay of inhibition is also observed in
other inhibitory phenomena, such as negative priming.
This means that subjects are impaired when they have to
attend to a formerly ignored distractor. Although there is
some evidence that negative priming decays with pass-
ing time, most of the researchers who have explored this
question have found it to be a rather long-lasting phe-
nomenon that does not decay passively. However, as with
task inhibition, there is some evidence that negative
priming is sensitive to the intervals between the prime
and the probe trials (see Fox, 1995, and Tipper, 2001, for
reviews). 

Note that other studies, although they reported the de-
crease of n � 2 repetition cost with a prolonged RCI,
manipulated RCI blockwise, so that n � 2 RCI and n � 1
RCI were always associated. Thus, former studies were
not able to disentangle the two alternative accounts, decay
of activation and decay of inhibition. Our results suggest
that task inhibition is functionally linked to residual task
activation and provide further support for the notion that

Table 2
Errors (%E) and Standard Deviations (SDs) 
as a Function of Task Sequence, n � 2 RCI, 
and n � 1 RCI for Experiments 1A and 1B

ABA CBA Task Inhibition
Condition %E SD %E SD Effect

Experiment 1A

n � 1 RCI short
n � 2 RCI short 4.1 3.0 2.6 3.3 1.5
n � 2 RCI long 5.0 4.4 3.3 4.2 2.3

n � 1 RCI long
n � 2 RCI short 5.0 4.4 5.3 5.3 �0.3
n � 2 RCI long 5.3 5.3 4.4 5.0 0.9

Experiment 1B

n � 1 RCI short
n � 2 RCI short 7.1 4.8 4.1 3.9 3.0
n � 2 RCI long 6.9 5.0 5.1 3.0 0.9

n � 1 RCI long
n � 2 RCI short 6.0 3.9 5.2 4.2 0.8
n � 2 RCI long 6.6 6.2 7.7 5.3 �1.1



task inhibition is a means for dealing with conflict and
interference in the cognitive system (Hübner etal., 2003;
Mayr & Keele, 2000; Schuch & Koch, 2003).

In Experiment 1A (100 vs. 1,400 msec) and Experi-
ment1B (100 vs. 1,900msec), the range of RCIs did not
influence the pattern of results. We thus conclude that an
RCI of 1,400 msec was already enough for a substantial
decay of task activation to take place and that further
prolonging RCI had no significant influence. Note that
although we obtained a significant decrease in task inhi-
bition with a prolonged n � 2 RCI, task inhibition still
showed a substantial influence on RT in trial n.

Although we were able to show that inhibition is linked
to task activation, our results provide no further clues
with regard to the question of what exactly is inhibited.
There are at least two possibilities. First, inhibition may
act mainly on the level of stimulus dimensions. Second,
one could assume that S–R rules or stimulus–category–
response rules are subject to inhibition. Recent evidence
suggests that the latter is the case; thus, inhibition acts
mainly on the level of S–R rules (Schuch & Koch, 2003).
This evidence, together with the finding that inhibition
was not affected by advance preparation, further sug-
gests that task inhibition is likely to arise due to bottom-
up, rather than top-down, processes (for a discussion, see
also Mayr & Keele, 2000; Schuch & Koch, 2003).

Inhibition as a means to deal with interference be-
tween competing tasks is also observed in other atten-
tional phenomena. For example, in inhibition of return,
subjects show slower latencies when returning to a for-
merly attended location (see Klein, 2000, for a review).
As for task inhibition, there is also some evidence that sug-
gests that response-related, in this case eye-movement–
related, factors contribute to the occurrence of inhibi-
tion. Inhibition of return is known to last several sec-
onds, and it is found to vary with the attentional demands
of the task. This also suggests that the amount of inhibi-
tion exerted is not constant but dependent on a number
of antecedent conditions (Klein, 2000). However, be-
cause we are just beginning to explore the antecedent
conditions of task inhibition, it is too early to speculate
about possible relationships between the two phenomena.

In summary, our results clearly point toward a func-
tional relationship between task activation and inhibi-
tion. Manipulations of RCI thus seem to have an influ-
ence mainly on task activation, whereas we found only
little evidence for the decay of inhibition in the sequen-
tial control of tasks. Whereas activation is commonly
thought to be necessary to overcome inhibitory effects,
its influence on the occurrence of inhibition is usually
neglected. Our results suggest that activation of compet-
ing tasks may be one crucial antecedent condition for in-
hibition to occur and that this activation determines the
amount of inhibition exerted toward competing tasks. In-
hibition is thus thought to be a means for dealing with in-

terference arising in the cognitive system because of
competition between tasks that have similar activation
levels (Altmann & Gray, 2002; Schuch & Koch, 2003). 
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NOTE

1. We wish to note that in two companion experiments with blocked
RCI, we replicated the observed decrease of n � 2 repetition cost with
prolonged RCI (Koch et al., 2004; Mayr, 2002; Mayr & Keele, 2000).
Specifically, with RCIs of 100 and 1,400msec, the n � 2 repetition cost
decreased from 144 msec with the short RCI to 73 msec with the long
RCI [F(1,15) � 5.01, p � .041]. A similar pattern was obtained when
we used RCIs of 100 and 1,900 msec; the n � 2 repetition cost de-
creased from 127 to 67 msec [F(1,15) � 5.29, p � .04]. On the basis of
the findings with randomized RCIs, we suggest that the n � 2 RCI,
rather than the n � 1 RCI, produced the critical interaction.
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