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Previous research showed that rehearsal of spatial locations by means of covert attention 
allocation improves spatial working memory (e.g. Awh & Jonides, 2001; Fischer, 2001). By 
recording eye movements as an indicator of overt deployment of visual-spatial attention, this 
study investigates this rehearsal effect for the first time during memorising multiple 
instructions in an assembly task. In particular, we examined whether eye movements towards 
task-relevant objects during and after the presentation of sequential verbal instructions and 
before the execution predict their successful completion.  

In two eye tracking experiment, participants heard strings of between two and six instruction 
components. Each instruction component was of the form “Move the [object] to [goal 
location]”. In Experiment 1, the instructions had to be executed immediately on a monitor by 
manipulating objects in a numbered grid with a mouse. In Experiment 2, an additional 6s 
retention interval was added between the presentation of instructions and the start of the 
execution. Participants were all naive with respect to the purpose of the experiment. 

In Experiment 1, we discovered that participants fixated mentioned objects and goal locations 
during the presentation of their verbal references. These results confirm earlier findings in the 
visual world literature (e.g. Cooper, 1974). Furthermore, as instruction complexity increased, 
attention was divided between all previously mentioned objects and goal locations. However, 
the time spent on objects and goal squares decreased with each following instruction 
component. The reason for this eye movement pattern was that participants returned to 
previously encoded components. This active rehearsal behaviour broke down after 3-4 
instruction components, which coincided with the average limit of executed instruction 
components. Furthermore, there was a strong correlation between re-fixating mentioned 
objects and locations on the one hand, and correctly executing the instructions on the other 
hand. In Experiment 2, active rehearsal behaviour was also detected during the retention 
interval which correlated even stronger with the correct execution of instruction components.    

In conclusion, we showed that overt attention is directed towards multiple objects during 
encoding of complex instructions to mentally simulate the execution of these instructions. 
Moreover, we found a limit in the number of objects that could concurrently be rehearsed, 
and this limit predicted performance of participants in subsequent execution. This 
interrelation between overt attention and memory performance suggest an embodied nature of 
cognition, according to which our sensory and motor capacities shape our cognitive 
representations and abilities. 
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