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Expectations can influence cognitive resource allocation in a visual short-term 
memory task: evidence from behavioral and pupillometric measures

Sylvia B. Guillory, Erik Blaser, Rebecca Ivester, and Zsuzsa Kaldy
The University of Massachusetts Boston, Boston MA

Influence of Expectations
Cueing paradigms show behaviorally that targets following 
valid cues are detected quicker and more accurately than 
targets following invalid cues [1]. In these instances there are 
improvements in performance associated with the 
expectations of the trial, where participants can strategically 
deploy attention and cognitive resources. Here we investigate 
expectations in the form of a blocked versus randomized task  
design and examine whether it leads to strategies that 
maximize the allocation of cognitive resources. We explore 
this question examining both behavioral and pupillometric 
measures. It has been established that pupil diameter 
increases systematically with cognitive load [2].  

What effect do expectations have in a 
visual short-term memory change 
detection task?

- Performance decreases with memory load.
- Pupillometry reveals increases in pupil diameter 
with set-size.
- Randomized set-size showed decreases in 
performance & pupil dilation compared to a 
Blocked design.
- A strategy mitigates effects of unpredictability on 
performance in a randomized set-size design.

Blocked Set-Size Design: Exp. 01*
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Group

Exp. 01
Exp. 02

Subject (N)

10
10

Age (SD)

23.5-years-old (2.42)
23.1-years-old (2.73)

Females (N)

8
6

Demographics

Exp. 03 11 23.2-years-old (3.54) 9

Randomized Set-Size Design: Exp. 02

Within-Subject Blocked & Randomized Set-Size Design: Exp. 03

Time

1000 ms 1000 ms 500 ms 2000 ms

Fixation Memory Array Partial Report Cue Response

Participants

Apparatus
Tobii T120 eye tracker monitored eye gaze & pupil diameter.

Block 01

...

Block 02

Block 01

Block 02

Memory Task
Set-Size varied by 2, 4, 6, 8, &10 items. Set-size was blocked 
(Exp. 1 & Exp. 3) or randomized (Exp. 2 & Exp. 3) [3].

To control for differences in strategies between blocked and randomized design, participants were instructed to maintain 
fixation  during the presentation of the memory array. Participants completed 11 blocks with 18 trials per set-size.

Participants completed 5 blocks where set-size was randomized within block. There were 18 trials per set-size.

Participants completed 5 blocks where set-size was constant within block. There were on avg. 18.8 trials per set-size.
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An analysis of maximum peak amplitude of pupil diameter 
during the response period shows a main effect of set-size 
across all experiments.
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