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QUESTION: Can task-evoked 
pupil responses predict perfor-
mance on a visual working 
memory task?

Method:

Participants:

The task-evoked pupillary response (TEPR) has long been 
known to index cognitive processes associated with atten-
tion allocation and mental effort (Kahneman & Beatty, 
1966). Our aim was to apply pupilometric methods to in-
vestigate whether TEPRs during memory encoding predict 
performance in an infant study of visual working memory 
(VWM).  
Studies concerning VWM have shown low performance in 
very young infants (Oakes et al., 2013; Kaldy & Leslie, 
2005; Kibbe & Leslie, 2013). The measures used could be 
underestimating the capabilities of infants. It is perhaps 
through understanding when infants are actively engaged 
in a task, using physiological measures, can we better es-
tablish the capabilities of young infants. 

A Tobii T120 eye tracker was used 
to collect eye gaze and pupil 
diameter data. 

72 infants were recruited to participate. Of these, 39 infants 
met inclusion criteria of completing half or more trials. Of 
the 39 infants (F = 15) the mean age was 9 months and 11 
days (age range 7 months-11 months).

Memory Game: A Gaze Contingent Paradigm

Training Reinforcement Data Analysis

Time

Time
Trial doesn’t advance until the infant looks at 
the location of the correct match card which 
leads into the reward animation. Infants were 
exposed to 2 trials of this type at the begin-
ning of the experiment.

A delayed match 
to sample task, where after ini-
tially getting exposed to the objects, i.e. cards, 
they are occluded and a match object is revealed and in-
fants indicate the location of the original previewed card 
(Kaldy, Blaser, & Biondi 2012). 

To reinforce the concept of 
finding the match, pairs of 
‘cards’ were presented 3x 
throughout the task to 
‘remind’ infants of the task

The percent of anticipatory 
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in a 2AFC task.

anticipatory saccade 
period (4 sec timeout)

reward 
animation 
for a 
correct
response

First Card 
Preview Second Card 

Preview

Critical Match
Card Reveal

Match Card 
Reveal

Performance: Accuracy

High vs Low Performing Infants

CONCLUSIONS: Pupil response predicts per-
formance in a visual working memory task.
- greater pupil dilation in high performing infants.
- physiological measures can reveal patterns not evident 
in behavioral measures.

Overall performance was not significantly above chance (M 
= 50.95%, SD = 18.77, p = 0.75). Participants were divided 
into 2 separate groups based on performance. Low per-
forming infants (N = 20) had accuracy percentages below 
chance (50%) and High performing infants (N = 19) had 
percentages at and above chance. There was no signifi-
cant difference in age between groups.

High performing infants showed greater pupil dilation com-
pared to the Low performing infants during the encoding 
interval, i.e. period where the first card is previewed until 
both preview cards are occluded, t(37) = -2.697, p = 0.010
When grouped by mean pupil diameter, infants with greater 
pupil diameter during the encoding period showed a trend 
toward performing better than chance, t(9) = 2.012, p = 
0.075 
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