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QUESTION: Does Pupil Dilation
predict performance on a visual
short-term memory task?
Pupil diameter modulated by load:
Task-evoked pupil response varies systematically with
working memory load (Kahneman & Beatty, 1966). There
has been much literature concerning auditory task, but the
research on visual working memory has been sparse.
Previous studies have found working memory load increases during an efficient visual search task (Attar & Pomplun,
2013). Kafkas and Montaldi (2011) found a correlation between the pupil response during the encoding of visual
stimuli and a later recognition test. In this task, we manipulated load using cue reliatiblity and assessed working
memory strength for scenes.
Using pupillometry our aim was to investigate how pupil diameter changes depending on task difficulty and if the
pupil response can be used to predcit memory strength.
Also of interest was whether the pupil response is sensitive
to how informative the cue is.

Participants:

10 undergraduate students (F= 8) participated in the study.
A Tobii Eye Tracker T120 was used to collect eye gaze and
pupil diameter data.

Task: Familiarization

Accuracy

The stimuli were 72 objects with 12 different scenes (2 from 6 categories,
i.e. bedroom, kitchen, etc.) Participants performed a 2 AFC task of categorizing items as indoor or outdoor.

Task: Scene Memory

Reaction Time

The figure above shows the behavioral data from each cue relaibility
block. As cue reliability decreases, overall accuracy decreases. Reaction times (an indicator of uncertainty) were longer in the 75% reliable
cue condition.

Pupil Response: Maintenance

Cue

Scene

However, during the end of cue maintence there were no
main effects of reliability or accuracy. There was a significant main effect of cue reliability during the maintenance
period of the scene information.
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Scan patterns show that participants used the cue when it
was most informative. They were most confident in their responses when the cue was the most reliable.

Fixation

Probe

Each trial comprised of a presentation of a cue (an arrow pointing to either
the left or the right), 2 scenes shown simultanously (consisting of 6 items
each), a probe item for which the participant indicated whether or not the
item was present in the scene presentation, and a response period to indicate their confidence in their response. Participants ran in 3 conditions:
100%, 75%, and 50% cue reliability.

Conclusions: By manupilating cue reliability, we

The pupil responses of correct trials and incorrect trials for each cue reliability condition are shown above. Overall the pupil response showed a
steeper pupil size increase during the maintenance of scene information
for the 75% cue reliability condition.

attempted to vary working memory load. Behavioral data
suggests cue reliability is weighted differently for the 75%
and 50% conditions, this is reflected in pupil and eye gaze
data. The 75% condition is harder to decide on a strategy,
increasing cognitive workload & response times.
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