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In the research literature, attention and working memory are often intimately linked. In his 
excellent target article, Oberauer concludes that attention is not a necessary requirement for 
working memory maintenance. In our reply, we argue that attention is an emergent property 
of maintaining the current task goal. Humans can flexibly transfer the storage of information 
between different states and different memory systems as the need arises. Only information 
in service of currently active task goals requires attentional resources for maintenance. In this 
state, memoranda can bias behavior and are susceptible to interference from additional atten-
tion demanding tasks.
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When colleagues complain about their low attention span, they in fact complain about the difficulties in 
successfully maintaining a task goal in working memory for a prolonged period of time. Situations like these 
make it clear that not only in the research literature, but also in everyday conversation attention and working 
memory are often intimately linked. In his excellent target article, Oberauer (2019) evaluates the evidence 
and theoretical implications of the working memory – attention relationship, and paints a precise picture of 
the different strengths and gaps in our current knowledge. Citing results from, among others, studies show-
ing that the dual-task costs evoked by additional attention-demanding tasks diminish over the course of the 
memory retention interval (e.g., Thalmann, Souza, & Oberauer, 2019) or are sometimes even not observed at 
all (e.g., Klapp, Marshburn, & Lester, 1983), Oberauer arrives at the conclusion that attention is not a neces-
sary requirement for working memory maintenance and thus the two processes cannot be equated.

Although we agree with the view that attention and working memory can be dissociated, it leaves the ques-
tion as to why many other studies suggest a clear interaction between working memory maintenance and 
attention. Specifically within the visual working memory literature, there is ample evidence for what has been 
dubbed the sensory recruitment hypothesis, which claims that temporary storage of visual information in vis-
ual working memory recruits the same sensory processing areas responsible for perception of physically pre-
sent information. Besides efficient in terms of neural architecture, such an approach is also efficient in biasing 
visual attention and eye movements towards visual input matching memoranda (Olivers, Meijer, & Theeuwes, 
2006; Silvis & Van der Stigchel, 2014) or to boost memory-matching information into visual awareness (Gayet, 
Paffen, & Van der Stigchel, 2013) – in fact, so efficient that VWM often drives attention automatically.

In our view, one fruitful perspective is to see attention as an emergent property of maintaining the current 
task goal (cf., Krauzlis, Bollimunta, Arcizet, & Wang, 2014). Under this view, activating a particular task goal 
will also activate the accompanying sensory representations required for accomplishing this goal, which 
behaviourally emerges as attention, and neurophysiologically emerges as the active firing of sensory repre-
sentations known as sensory recruitment. At the action side, task goal maintenance will come with a readi-
ness to respond, whether manually or through eye movements.

The other side of the coin is then that observers may also store memoranda not in service of a current task 
goal, or for which sensory recruitment is not beneficial to that goal. For instance, when visual interference 
is expected during the retention interval, visual working memory representations stored in the sensory 
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processing areas could potentially be disrupted. In this situation, memoranda should be shielded from inter-
acting with perception, and may be strategically recoded into non-visual memorization (Gayet, Paffen, & Van 
der Stigchel, 2018), such as verbal labels that might be less susceptible to visual interference (Olivers et al., 
2006) or dual-task interference (Hazeltine, Ruthruff, & Remington, 2006).

In addition to recoding memoranda, humans may flexibly transfer memoranda from working memory 
system to long term memory (Reinhart & Woodman, 2013). For instance, memory-induced sensory biases 
diminish across repeated memorizations of the same item within just one or two trials, despite the fact that 
the memory itself clearly improves with learning (van Moorselaar, Theeuwes, & Olivers, 2016) (Gayet, van 
Moorselaar, Olivers, Paffen, & Van der Stigchel, 2019). Importantly, this shows that memory systems that do 
not involve sensory recruitment can rapidly take over. The same studies also found evidence that the system 
returns to active sensory recruitment when a new item is anticipated. Such long term storage mechanisms 
may be the same as those underlying what has become known as ‘passive’ or ‘silent’ working memory, when 
memoranda are stored not for the current but for prospective goals, presumably through changes in con-
nectivity patterns (Lewis-Peacock, Drysdale, Oberauer, & Postle, 2012; van Loon, Olmos-Solis, Fahrenfort, & 
Olivers, 2018).

Given the efficiency of these strategies within visual working memory, it is perhaps no stretch to propose 
that the flexibility observed for visual information can also be applied to other types of to-be-remembered 
information, such as verbal or spatial information. The idea that the storage of information can flexibly 
transfer between different states and different memory systems as the need arises could also explain the 
lack of profound dual-tasks effects when performing additional attention-demanding tasks. This does not 
mean that there is no form of maintenance where attention is involved. We propose that only informa-
tion in service of currently active task goals requires attentional resources for maintenance. Only in this 
state, memoranda can bias behavior, but in turn are susceptible to interference from additional attention 
demanding tasks.
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