The Influence of Cognitive Strategies on Performance in Working Memory Tasks
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Keywords: cognition, —multitasking, ACT-R, threaded both of these resources extensively. Previous research has
cognition, computational modeling. shown that overlap in resource use leads to task interference
. (Nijboer, Borst, Van Rijn & Taatgen, 2014). Thus, our

Introduction paradigm should produce a distinct interference pattern for

Working memory is normally considered a capacity- the dual-task conditions, where Spelling and tone-counting

limited system. This suggests that working memory  interfere strongly with the 2-back due to contention for
performance is purely determined by the structure of the resources. However, these tasks should interfere less with
underlying architecture and the storage requirements of the each other, due to the reliance on different resources.

task. Here, we argue instead that working memory

performance is much more flexible and dependent on task- Results

specific strategies. As presented in Figure 1, the amount of observed

. interference during the spelling task depended on the second

Paradigm task: The model replicates these results, which indicates that

In a concurrent dual-task, three working memory tasks  a difference in working memory strategy — without a

were performed in pairs simultaneously. These tasks were  difference in capacity requirements — can result in greater

an n-back task, a tone-counting task, and a spelling task that interference between tasks, as different resources are

required the concatenation of individual letters to form a  recruited. This suggests that there is a strategic and task

word. The tone-counting and spelling tasks were designed to ~ dependent factor determining performance in working
be comparable on all aspects, and especially capacity. The memory constrained tasks.

difference between the two tasks is that compared to tone-

counting, the spelling task was expected to require an ] vocel W 0=
I . . . 2-back Error Spelling Error
additional memory resource to update the information in
working memory when a new stimulus is presented. Singe = Singe =
Crucially, this resource is also required by the n-back task. o, R oy
T [
+speiing | ve-vac |
Model = [
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We used the ACT-R cognitive architecture (Anderson, w0 o1 o2 0s o4 00 o1 02 03 o+ os
. e . Error Proportion (percent) Error Proportion (percent)
2007) to build a threaded cognition model (Salvucci & 2-bck Latency Tono_counting Error
Taatgen, 2008) of the three tasks discussed previously. The — —
crucial aspect of the model is the difference between I W
spelling and tone-counting in terms of the cognitive working Nl ]
memory resources these tasks require. The spelling task +speing I +spory I
: [ [ —]
model relies more on the problem state resource (Borst, —— : ‘ ‘ ‘ :
StOCCO, Van Rl_]n & Taatgen, 2010, BOrSt, Taatgen & Van 00 02 04 06 08 10 12 00 02 04 06 08
Reaction Time (s) Error Proportion (percent)

Rijn, 2010), while the tone-counting task relies more on the
declarative memory resource. Finally, the 2-back task uses
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Figure 1: Behavioral results compared against model
results.
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