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1. ABSTRACT

Visual attention is the collection of mechanisms
by which relevant visual information is selected, and
irrelevant visual information is ignored. Visual working
memory is the mechanism by which relevant visual
information is retained, and irrelevant information is
suppressed. In addition to this overlap in definition, a
strong overlap in brain areas active during attention and
working memory tasks is found. The present paper reviews
the behavioral evidence for and against the hypothesis that
visual working memory and attention are best regarded as
one and the same cognitive function, with the same
capacity, the same control processes, and the same
representational content. The data are best explained by a
unified model in which multiple representations can be
maintained, but only one receives the current focus of
attention. Task circumstances then determine how
successful this central representation can be prioritized over
its mnemonic competitors.
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2. INTRODUCTION

2.1. Visual attention and working memory are both
selective

Imagine you are re-decorating your house. In
front of the color charts in the Do-It-Yourself store, you are
trying to imagine which paint would go nicely with the new
sofa you just bought. This activity involves two of the most
fundamental cognitive processes: visual attention and
visual working memory. Visual attention is the mechanism
by which we select relevant, and ignore irrelevant, visual
information for a task. For example, you might be looking
at different shades of blue, while ignoring yellow. Visual
working memory is the mechanism by which we actively
retain relevant, and prevent interference from irrelevant,
visual information for a task. For example, you might close
your eyes and try to actively imagine whether the blue you
just looked at matches with the blue of the sofa back home.
Despite this large overlap in definition, scientists have,
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C. Working memory

Figure 1. Lateral views of the left and right hemispheres
demonstrating the large overlap in areas of activation
associated with A) attention, B) imagery, and C) working
memory tasks. Adapted with permission from ref. 4 (MIT
Press).

until recently, largely treated visual selective attention and
visual working memory as separate cognitive functions —
each heavily grounded in their own literature. Theories of
the one function often treated the other as given, or did not
treat the other at all (1, 2). It is probably safe to say that the
advent of neurophysiological and -imaging techniques
during the 1990s changed all this.

2.2. Evidence from brain physiology

As has been extensively reviewed elsewhere (3-
10), there is a striking overlap in brain areas active during
attention and working memory tasks, as measured through
fMRI, PET, single cell recordings, and selective lesion.
Figure 1 illustrates this. In the frontal cortex, common
regions include Brodmann areas 6 and 8 (supplementary
motor area and frontal eye fields), areas 9, 44, and 46
(lateral prefrontal cortex), as well as area 32 (anterior
cingulate). In the posterior brain, both types of tasks
commonly activate Brodmann areas 7 and 40 (superior and
inferior parietal cortex, respectively), and even occipital
areas 18 and 19. This large overlap in brain areas involved
in attention and working memory at the very least suggests
strong reciprocal links between the two functions. Indeed, it
prompts the hypothesis that the two concepts may reflect
one and the same cognitive function, working on the same
type of representations. In general terms, both attention and
working memory processes selectively activate and
prioritize particular representations above others — it is just
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that in the case of working memory, this occurs in the
absence of the actual stimulus. More specifically, it has
been proposed that the prefrontal cortex carries three
distinct tasks: Working memory, preparatory task set, and
inhibitory control (7). Functionally, these tasks closely
correspond to the similar attentional concepts of attentional
capacity, attentional set, and inhibition. To what extent then
are these two psychological constructs indeed one and the
same?

3. SHARED
PROCESSES

CAPACITY AND CONTROL

3.1. Shared capacity: A magical number four?

There are now several lines of evidence
suggesting that visual working memory capacity is limited
to about four units (or chunks). It would go too far to
review all the evidence for this (11), and we confine
ourselves to briefly mentioning the support for a “magical
number four” in the visual modality. First, the number of
letters that can be reported from a briefly flashed display is
normally about four (12). Second, when observers have to
detect a change in one of a varying number of objects form
one display to the next (separated by a blank), accuracy
data suggest that observers can hold about four items across
displays (13-15, but see also 16).

Similar capacity estimates have been reached in
typical attention tasks. For example, studies on attentional
capture in which varying numbers of new objects appear
abruptly in a visual search display indicate that up to four
such abrupt onsets are prioritized (17). Similarly, up to four
items may receive priority in visual search when pre-cued
by place-holders (18, but see 19), and up to four objects
may be successfully tracked in randomly moving dot arrays
(20). Furthermore, a maximum of four distractors interferes
with a central attention task (21). Finally, a classic finding
is that displays consisting of one to approximately four
items appear to be counted much more efficiently than
displays of more than four (see 22, 23, for reviews), a
functional distinction that has been supported by
neuropsychological evidence (24).

On the basis of these and other findings, it has
been proposed that the limitations in memory capacity in
fact reflect the limitations in attention (11, 25).
Interestingly, others have suggested that working memory
capacity may really only be limited to one object at a time,
instead of four (26). That is, multiple objects can be juggled
by the memory system, but only one of these really
receives the focus of processing. Interestingly, a similar
one-object limitation has been suggested for the focus of
attention (27, 28).

3.2. Shared control processes: Maintenance

A series of studies has suggested shared control
mechanisms concerning the maintenance of information in
visual working memory (see 29, for a review). The idea is
that the retention of especially spatial visual information
occurs through attention- or oculomotor-based rehearsal
(30). For instance, a series of locations is being
remembered by continuously or repeatedly attending to
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those locations. Earlier it was proposed that visuo-spatial
information is maintained through programming (but not
necessarily executing) a series of eye movements (31). In
support of this idea, probes presented during the retention
interval are better perceived, and result in stronger fMRI
and ERP signals, when occurring at remembered locations
as compared to irrelevant locations (32-34). Remembering
a location also affects the oculomotor system, as eye
movement trajectories curve away from the memorized
location of an item in the same way as they do when the
item is actually present (35). Moreover, spatial memory is
impaired when observers are given a spatial attention or
oculomotor task during the retention interval (and vice
versa, spatial attention is impaired during an irrelevant
spatial memory task), indicating that the visuo-spatial
working memory — attention relationship is reciprocal (32,
36-38).

3.3. Shared control processes: Inhibition

An important function of working memory is to
keep irrelevant information from interfering with behavior,
through active inhibition (7, 39-43). Similar inhibitory
processes have been proposed for attention (see 44, for a
collection). The empirical link between the two has
recently been made by Lavie and colleagues (45, 46). They
found increased distractor interference in a visual search
task, under conditions of high memory load. Apparently,
the additional memory task drains cognitive control
mechanisms necessary to suppress visual interference.
Furthermore, it appears not so much the severity of the
memory load (i.e. the number of items to be remembered)
that causes increased interference, but the fact that the
observer needs to maintain and coordinate two task sets.
This suggests that what is to be suppressed is defined
within a specific task set, and that only one task set can be
fully maintained at a time.

4. SHARED CONTENT

4.1. Biased competition

If attention and working memory represent one
and the same cognitive function, they should not only share
capacity and control mechanisms, but also the same
content. Probably the most influential model to date in
which the identity relationship between attention and
working memory is made explicit is Desimone and
Duncan’s biased competition model (47). According to this
model, which perceptual content is selected for further
processing is directly determined by the contents of
working memory. For example, in a visual search task,
in which observers are asked to search for a target
among a number of irrelevant objects, a perceptual
representation of the target will be pre-activated in
anticipation of its appearance — activity which reflects
the content of working memory. When the actual target
appears, the very same perceptual representation is
called for, and the presence of the preliminary activity
will automatically provide it with an advantage over the
other objects in the display, resulting in its selection. In
other words, working memory and attention operate on
the same content.
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Support for the biased competition model comes
from monkey physiology data of Chelazzi and colleagues
(48). Trained monkeys were first presented with a single
object, which they were required to remember. The initial
object disappeared and was followed, after a few seconds,
by the presentation of a visual search display containing
multiple objects, one of which would be the same as the
remembered object. The monkey’s task was to make an eye
movement to the object matching the remembered object,
and thus involved both working memory and visual
attention components. Cells in the inferior temporal cortex
were found to be specifically sensitive to the target object,
as revealed through increases in activity in response to the
actual presence of the target in the initial memory display
as well as the final visual search display. Importantly, the
very same cells also showed increased activity during the
interval between the memory and the search display, even
though the actual target stimulus was no longer present.
Apparently, not only the same brain areas, but even the
same cells are involved in both the selection and the
maintenance of perceptual representations. From these data,
Desimone and Duncan (47) concluded that “[v]isual search
simply appears to be a variant of a working memory task,
in which the distractors are distributed in space rather than
in time.” (p. 207). Chelazzi and colleagues have also found
supporting behavioral evidence in humans (49). They asked
participants to search for a particular target object (e.g. a
lock) in a briefly presented display containing several other
objects. They found that observers were more distracted
when one of the non-target objects was related to the target
(e.g. a key), as indicated by eye movements, RTs, and
memory reports. In line with the biased competition model,
the activation of object representations in working memory
primes associated representations, which automatically
makes them attract more attention.

4.2. Setting some constraints: Working memory versus
attentional set

Few scientists will doubt that looking for
something involves some form of memory — if only
because forgetting what one was looking for can be so
awkward in everyday life. Here, following many others, I
will refer to the activity of looking for some property or
object as the active deployment of an attentional set for that
property or object. The memory component of the
attentional set involves maintaining some kind of
description or template of what is to be selected. For
example, when looking for your little red suede booklet in
which you write down your spontaneous ideas, you may
employ an attentional set for “red and small”. However, the
strong and therefore more interesting claim derived from
the biased competition model is that a memory of
something is an attentional set for that same thing. In other
words, visually remembering your little red booklet
automatically implies looking for your booklet. Of course,
the alternative hypothesis is then that remembering
something and looking for something are really two
different activities. Specifically, an attentional set for an
object — even though it requires working memory — may
involve more than merely remembering or visualizing that
object.



Memory - attention interactions

A strong claim needs a strong test. If we want to
claim that working memory and attentional set are one and
the same, then the optimal test is one in which the content
of working memory and the attentional set are allowed to
differ. If they then still interact, we have a case for unity.
For example, while you are looking for the car keys, you
remember to enter an idea in your red booklet. If we then
find that you are distracted by that red stapler, then this
provides strong evidence for working memory and
attention sharing the same representations. In other words,
to be able to reject the hypothesis that attentional set and
working memory deserve to be different psychological
constructs, one needs to at least give them the chance to try
and behave as different constructs. Studies like the ones by
Chelazzi and colleagues (as reviewed above) do not fulfill
this requirement. In these studies, participants (monkey or
human) were required to remember an object, and then look
for the very same object in the subsequent display. It is then
not surprising that working memory and attention interact.
As we already know from studies on contingent attentional
capture, the probability of selection of an item depends to a
large extent on its similarity to the observer’s attentional set
(50, 51). Thus, the perceptual activation of objects in
monkey IT cortex (48), or the attentional capture by
semantically related objects in humans (49) may not reflect
the contents of working memory per se, but the additional
operations required for the maintenance of an active
attentional set for those objects. As will be reviewed next, it
has proven quite difficult to tear these possibilities apart.

4.3. Imagery

If one regards imaging as a form of visual
working memory use, then content-specific interactions
between memory and attention can be traced back to
Farah’s studies on imagery (52). Farah instructed
participants to imagine either a T or an H, after which she
faintly presented one of these letters in a two-alternative
forced choice detection task. The imagined letter was not
predictive of the presented letter, so in principle there was
no reason for participants to also create an attentional set
for the imagined letter. Nevertheless, the presented letters
were better detected when they matched the mental image,
a result that implies a common representational structure
between perception and imagery. In a follow-up study (53),
participants saw a grid of empty squares, and imagined the
presence of either a T or an H on this grid by “mentally
filling in” the corresponding squares. After they had
formed the mental picture, the participants were required to
detect a probe dot presented in one of the grid’s squares. A
greater bias (but not greater sensitivity) was found towards
detecting probe dots for the area “occupied” by the imaged
letter. Farah interpreted this bias as an attentional readiness
to perceive the imagined letter.

Farah’s findings resonate with more recent
studies in which observers were explicitly provided with
the memory content rather than being asked to imagine it
themselves. In one study (54), participants were presented
with a specific face to remember, after which the task
changed to detecting a probe dot. The dot could appear on a
background picture of the same face or on a picture of a
different face, presented to either side of fixation. Response
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times (RTs) were faster when the dot appeared on the
memory-matching face, suggesting that working memory
affected visual selection — even though the memory
content was irrelevant to the task. A similar manipulation
was used to test a group of parietal patients demonstrating
visual extinction of contra-lesional stimuli (55). It was
found that the extinction was reduced when the contra-
lesional stimulus matched an earlier presented stimulus that
had to be remembered. No such improvements were found
when the initial stimulus only needed to be viewed or
identified.

One potential problem with these manipulations
is that although nominally, the memorized or imagined
items are irrelevant to the visual task, in practice, observers
may perceive this differently, as there is still a 50%
likelihood of a match between the memory item and the
visual target. For example, observers may have deliberately
chosen to attend more to an object when instructed to
imagine or remember that same object, because they
thought it might help them refresh their memory.
Alternatively, biases towards the memory-matching item
may occur on the basis of implicit learning due to
incidental streaks of trials on which the visual target was
repeatedly identical or coupled to this item (56). In any
case, in these tasks there was nothing much to lose by
deliberately attending to the remembered item.

A stronger test for automatic, memory-driven
attention is therefore provided by studies in which the
memory-matching item is never the target, and thus, when
attended, is actually detrimental to the task. Such a test was
first provided by Pashler and Shiu (57). They asked
participants to form and remember a mental image of an
object, and then to concentrate on the main task of
extracting a target digit from a rapid sequence of distractor
pictures, one of which was of the imagined object.
Consistent with memory-driven attentional capture, the
matching distractor picture resulted in reduced detection of
a subsequently presented target digit. However, this study
also fails to provide unequivocal evidence for a role of
visual working memory in inducing this capture. The
capture may have been caused by perceptual priming,
rather than by memory, as the brief activation of an image
in itself may be sufficient to induce prioritization of a
matching object (58). Indeed, Pashler and Shiu found
interference of the imagined object even when observers
were instructed to discard rather than to remember the
initial image.

4.4. Memory-driven attentional capture in visual search

Recently, Olivers and colleagues employed a
method that circumvents most of the problems outlined
above (59). Figure 2 shows the main procedure, which
consisted of two tasks. Observers were asked to remember
a particular color (red, green, blue or yellow). At the end of
the trial, their memory was tested by asking them to choose
the original color from a set of three alternatives. There
were two versions of the memory task. In what was
assumed to be the “more verbal” version, the memory test
consisted of easily distinguishable alternatives for which
verbal labels are readily available, for example red, green,
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Figure 2. Experimental procedure used by Olivers and colleagues (59). Observers were required to remember a color. They then
performed a search for a diamond shape and responded to the N or M inside (here N). At the end of the trial, observers chose the
color they remembered from three alternatives. These alternatives could be distinctive, canonical colors (more verbal condition),
or they could be subtle shades of the same color (more visual condition). Reproduced with permission from ref. 59 (American

Psychological Association).

and blue. In this task it is sufficient to store the verbal label
without having to put much effort in trying to create a
visual memory of the exact shade of red. In contrast, in the
“more visual” version, the to-be-remembered color had to
be distinguished from highly similar colors from the same
category. For example, a particular shade of red had to be
distinguished from other shades of red. It was assumed that
observers would use their visual working memory —
probably not exclusively so, but more so in this condition
than in the more verbal condition.

Then, a few seconds after the to-be-memorized
item had disappeared, the task changed to a visual search
task. The target was always a grey diamond among grey
disk-shaped distractors. Participants responded to the
identity of the letter presented inside the diamond. On
many trials, however, one of the distractors carried a
unique color. Previous studies have shown that such salient
distractors capture attention, as indicated by elevated RTs
relative to conditions in which no such distractor is present
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(60, 61). Figure 3 shows the main results. The important
finding here was that the interference was stronger for
distractors that matched the content of memory than for
unrelated color distractors. The other important finding was
that this was only the case for the “more visual” memory
condition. In the “more verbal” condition there was no
effect of the relationship between the visual distractor and
the contents of memory. Note that participants had no
reason to attend to the distractor: It only interfered with the
goal of responding to the gray diamond. Thus, these results
are consistent with the idea that visual working memory
and attentional set are at least partly the same in terms of
content.

Before we can draw this conclusion, however, we
need to carefully consider some alternatives. First, was
there really no reason for participants to attend to the
distractor? Might they perhaps use it to refresh their
memory? To control for this possibility, subsequent
experiments used similar, but never exactly the same colors
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Figure 3. Results of Experiment 2 of Olivers and
colleagues (59). Visual search RTs are shown for displays
in which no singleton distractor was present, a singleton
distractor was present but unrelated to the memory content,
or a singleton distractor was present that matched the color
of the memorized item. Increased interference was found
for the latter, but only in the more visual memory
condition. Reproduced with permission from ref. 59
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Figure 4. Example eye movement pattern from Olivers and
colleagues (59). The diamond was the target, the bold disk
represents the uniquely colored distractor (which on this
trial was related to the memory content). The dashed lines
represent the area within which an eye movement was
regarded as captured by the distractor. The dashed circles
and solid lines represent fixations and eye movements
respectively, with larger circles representing longer fixation
durations. The pair of numbers corresponds to the start time
(relative to the start of the trial) and duration of the fixation.
Reproduced with permission from ref. 59 (American
Psychological Association).
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for the memory item and the colored distractor (participants
were informed about this). Attending to the distractor
would therefore only make the memory task more difficult.
The results remained the same: The similar distractors
interfered more with search than distractors that were
unrelated to the memory content.

Second, might the stronger attentional capture be
explained through implicit priming by the preceding
presentation of the memory item, rather than through
explicit working memory storage of the same item? The
answer is no, since priming should then have been the same
in the more verbal memory condition in which exactly the
same memory item was presented. Furthermore, in a
follow-up experiment, participants initially studied two
colors. Only afterwards they were told that they should
remember only one of the two and forget about the other.
Implicit priming effects should be the same for the two
colors, yet only the relevant color led to increased distractor
effects. These results demonstrate that it is the active
keeping in mind of a feature or object that biases attention
in this task, not some implicit memory trace.

A third possibility is that it is not so much the
maintenance of an item which interacts with attention, but
the encoding. When participants are presented with the
initial to-be-memorized item, it is most likely that they pay
attention to that item in order to encode it into memory.
Perhaps then, when the visual search display appears,
participants are still encoding the first display, and attention
simply follows the matching item (which is now a
distractor). Indeed, in studies in which the time between the
memory item and the search display was very short (62,
63), this may well have been the case. The Olivers et al.
study (59), however, deliberately used breaks of several
seconds between the memory task and the visual search
task. By any realistic information processing account,
memory encoding should be over by then.

Finally, there is the possibility that the contents
of working memory did not affect selective attention itself,
but processing stages after selection. For example, the
capture of attention by memory-matching and non-
matching distractors may initially be equally strong, but it
may be more difficult to disengage attention from items
that match the memory item. Although this still suggests a
strong link between working memory and attention, it is not
the same as stating that to maintain something in working
memory is identical to maintaining an attentional set. To
investigate these potential scenarios, an eye movement
study was conducted, of which an example trial is shown in
Figure 4. The idea was that if the memory-matching
distractor captures attention more often than non-matching
distractor, then more eye movements will be made towards
it. If the memory-matching distractor is only more difficult
to reject, then we should see an effect on the length of time
the eyes linger on the item, not on how often they go there.
The results supported the first prediction: The eyes went to
the matching distractor on 63% of the trials, to the non-
matching distractor on 48%. Once captured, however, the
eyes remained on the distractor for about 150 ms in both
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conditions. In other words, the memory content affected the
selection of the distractor, not its rejection.

5. WORKING MEMORY AND
CASE FOR A DIVORCE?

ATTENTION: A

5.1. Separate capacities?

The evidence reviewed so far suggests that visual
working memory and attention might best be treated as one
and the same. However, there is now also considerable
evidence that, despite some functional overlap, we are
dealing with two different mechanisms. For example, one
study assessed visual search performance when observers
had to simultaneously remember a set of up to four objects
(64). The idea was that if visual working memory is filled
to the brim, there is no capacity for the search target, and
visual search should become less efficient (e.g. because
time-consuming memory swapping needs to take place).
This is not what happened: Although overall search RTs
increased with higher memory load, search efficiency (as
expressed by the slopes of the RT x set size functions)
remained the same. Thus, the memory load caused some
additional overhead costs, but did not interfere with
attention per se, suggesting that the contents of working
memory and attentional set could be kept separate.

An important question here is whether it is
always working memory that is involved in maintaining an
attentional set for the target. In many a search task,
observers are searching for the same object or set of objects
for hundreds to thousands of trials. Search may to a large
extent become automatic without the need to actively
preserve or refresh an attentional set on every trial (65).
Rather than involving explicit working memory, such
automaticity may be based on implicit memory traces of
the target, resulting in priming from one trial to the next,
without much conscious control (66). This way, loading
working memory would be expected to have little effect on
search.

5.2. Separate content?

Other evidence for separate functionality comes
from a neuropsychological study on patients with damage
to the inferior frontal cortex (67). Just as for normal
observers (62, 63), search times were modulated by the
match between objects in the search display and the to-be-
remembered object. However, the important finding here
was that in the frontal patient group, search was much more
affected by the memory content than in the age-matched
control group, suggesting the patients had more trouble
keeping working memory and attentional content separate.
Conversely then, this implies that under normal
functioning, = working  memory and  attentional
representations can be kept relatively shielded from each
other.

The same conclusion can be reached on the basis
of a number of visual search studies (68-70). Observers
were asked to remember one object, and then search for
another object. The memory object could then return as a
distractor in the visual search task. However, unlike the
earlier discussed studies of memory-based interference in
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visual search (59, 62), neither of these studies provided
evidence for increased interference for matching distractors
— whether measured through RTs, errors, or eye
movements. These failures to find an interaction have led to
the conclusion that visual working memory is fractionated,
allowing for multiple representations to co-exist without
affecting each other. Alternatively, the search template may
have a special status within working memory that allows it
to guide attention, whereas items that are not currently
relevant are represented in a weaker form — just sufficiently
active to be retrieved for later use, but not active enough to
guide current behavior. Interestingly, one of these studies
found search to be even faster when distractors matched the
memory item, leading to the conclusion that the contents of
working memory can be flexibly and strategically used to
inhibit irrelevant information in the attention task (70).

How can the discrepancies between studies that
found increased interference from memorized items on
visual search (59, 62, 63, 67) and studies that did not (68-
70, see also 71) be explained? There are some differences
in procedures that may allow for such discrepancies. For
example, studies that failed to find an interaction not only
varied the “irrelevant” working memory item from trial to
trial, but also the search target (68, 69). The additional
working memory capacity required for this may have been
at the expense of the irrelevant item, resulting in a weak or
shielded representation (72). In another case (70), the
search target and to-be memorized item were always highly
similar (both boxes with a gap in one of the sides), which
may have required the active suppression of one of the two
to prevent interference within working memory itself. This
suppression may then have carried over to the search
display. Moreover, the studies that failed to find memory-
driven interference often used articulatory suppression
tasks to force the use of visual working memory. Perhaps
the additional task of having to suppress verbal coding led
to a further weakening or deprioritizing of memory
representations. In addition, in these studies, search itself
was usually slow and serial, possibly further draining the
system. A final difference was that the visual search
displays in these studies were heterogeneous, making it
difficult for the distractor to stand out.

In contrast, in the studies of Olivers and Soto and
their colleagues (59, 62), the search target was always the
same, and bore hardly any similarity to the to-be-
memorized item. Moreover, search itself was overall easier
and more efficient, with displays in which objects were
generally highly discriminable, or even uniquely salient.
Together, this may have allowed for more automatic search
processes, while full working memory capacity could be
dedicated to the to-be-memorized item, with stronger
memory effects on visual attention as a consequence. We
are currently exploring these differences in a number of
experiments. The preliminary results suggest that the exact
procedure for invoking visual working memory (whether
through articulatory suppression or otherwise) made little
difference. Nor did the heterogeneity or overall difficulty of
the visual search displays. What did appear to matter was
whether observers were required to remember both the
search target and the memory item on each trial. Consistent
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with earlier proposals (72), when observers were presented
with a new, to-be-remembered target on each trial (varied
mapping), the other memory item (irrelevant to the search
task) lost its effect on search. Apparently, only one item
within memory really receives the focus of activity, at the
expense of other, to-be-remembered items.

6. CONCLUSIONS

It is evident that more research is required to be
able to answer the question whether or not the traditionally
separate constructs of visual working memory and visual
attention are better merged. We have seen evidence that
visual working memory and attention share the same
capacity, share the same control processes, and finally,
share the same content. It appears then that we can speak of
a collection of attentional mechanisms that enhance and
maintain relevant information, while inhibiting irrelevant
information. When these same mechanisms are operational
in the absence of the actual stimulus, we speak of working
memory.

However, demonstrating the unison of perceptual
and mnemonic representations has met with some obstinate
methodological problems, involving alternative hypotheses
on priming and mnemonic strategies. In fact, it will be
difficult to demonstrate or prove false the unity between
two concepts, when there is no agreed upon unity within
those concepts in the first place. For example, does actively
suppressing items require an attentional set? Are non-
suppressed, but slumbering items under attentional control?
Are such items selected, are they candidates for selection,
or are they more than any other item excluded from
selection? Note how we could easily exchange this
attentional terminology for working memory related terms
without bringing us any closer to an answer to these
questions (e.g. are suppressed items maintained inside or
outside working memory?).

Moreover, memory-based interference effects
have generally been weak, often absent, and sometimes
even turned into benefits. Taken together, this has led
some researchers to conclude that thinking of something
really differs from looking for something. This is
probably too rigorous a stance. Although the
honeymoon may have ended, the marriage between
visual working memory and attention has not yet.
Working memory and attention appear to share many
things, except perhaps their priorities. Following
Oberauer’s idea (26), perhaps the most elegant model is
the one that assumes that multiple representations can be
kept somewhat active, but only one of these is in the
current focus of attention. While this one representation
has perceptual priority (and we call it attention), the
others are kept in a slumbering or suppressed mnemonic
state (and we call it working memory). Our ultimate
goal is to unravel the mechanisms on how the cognitive
system can so flexibly juggle these multiple
representations. Whether we call such mechanisms
attention or working memory, is, as Houtkamp and
Roelfsema (69) rightly pointed out, merely a question of
semantics.
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