Pupillary Response as an Indicator of Difficulty Levels in Perceptual Organization
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« The pupillary dilation reflex regulates light entering the « Stimuli included patches with 70, 80, 90 or 100% coherence. Examples for 100% and * For RT, Accuracy an_d Pupil, a repeated measures
retina and also occurs during cognitive and emotional 70% levels can be seen in Table 1. MANOVA was run with category (C_olor, Lumma_nce,
processing load (Beatty, 1982): . Eighty stimuli of differing difficulties (Level 1 - 4) were used for each condition. The Gabor), orientation (horizontal, vertical) and difficulty level

study consisted of 6 blocks, with each block consisting of forty stimuli of each (1-4) as factors. Pupil size was recoded as z-scores.

. Atask evoked pupillary response (TEPR) is observed conglit_ion. The_ order of the blocks was ran_domly assigned. ¢« A systemf_itic gﬂ‘ect qf difficulty_ was observed for accuracy
immediately after cognitive processing begins with * Participants viewed each patch and were Instructed to press one of two keys to and reaction time (Figure 2, Figure 3) | .
changes in processing load required by the difficulty of the indicate whether they thought the orientation was horizontal or vertical * Pupil dilation showed a main effect of orientation (p = .02)
task. (Klingner et al., 2008). Table 1. Examples of stimulus organized both vertically and horizontally for difficulty Level 1 and Level 4. anc_l (?ategory X Orientatio_n _(p =.02) (Figur_e_ 1).

Color Luminance Gabor  Individual contrasts for difficulty were significant (p<.05),

» A fundamental process in the perception of form includes e T e but difficulty itself did not show a main effect due to the

the ability to group elements in a display to represent the sttt e SR L R R L non-linearity of the data

- Level 4  BMiiugiilaseiaily oo » Category x orientation x difficulty was significant for
cOhiour of an ovject (1009 I reaction time (p<.0001) and accuracy (p<.0001).
coherent) EfeRusaseigriatmny n i n s an » Although there were significant effects of pupil dilation, we

 Kurylo et al.(2017) have developed stimulithatare 7777 777 B s s s

composed of varying elements (color, gabor, luminance, R cannot say that puplil dilation was the result of increased

contrast) with differing degrees of coherence that organize

---------- load, assuming that such load Is predicted by task
themselves into horizontal or vertical line orientations eeatiaminil [OURRoxmRMEACCR e difficulty

| evel 1 el sl e Lo L EER
* Reaction time and accuracy are found to correlate with (70% e T DT e DISCUSSION

difficulty level and are typically measured in perceptual coherent) [+ i

organization studies. e » Differences in pupillary responses were found in different

PSR B ) g e conditions In this task suggesting some effects of
experimental manipulations
* The level of puplllary response was different for each of the

* The current study uses and eye tracker to examine
reaction time, accuracy and TEPR In response to difficulty

y processing at the behavioral level
36 healthy graduate and undergraduate students of Teachers i - * These results suggest that pupillary response might be used
College, Columbia University and Touro College (mean age = 1 as a biomarker of cognitive processing In this task, but the

£5.9, 5D =40, b maes, 20 Iema s, have pallicipaied (o e | " ki 4 ' revel 1 tevel 2 Level 3 Level 4 exact nature of this relationship requires further examination
experiment for credit after providing an informed consent. Difficulty

All participants had normal or corrected-to-normal visual
acuity. | References

i
A demographic survey was given and participants were tested

levels. T stimulus types, and was not linearly related to difficulty, even
§ - _ o though differences between difficulty levels were significant
z E  However, difficulty levels did have a linear relationship with
i E E reaction time and accuracy as found In previous studies,
Particl pants 2 L : suggesting that this manipulation does tap into cognitive

Figure 1. TEPR (mm) across difficulty levels. Figure 2. Accuracy across difficulty levels.
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