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Background
* The visual concepts supporting rapid early word learning may be coarse and gradually learned.
» Visual concept knowledge can be characterized by how competitor similarity influences word recognition.
* However, previous work operationalizes similarity dichotomously and subjectively.
» Infant gaze data are also hard to collect and thus tend to include small sample sizes and item sets.
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2. Do additional item-level differences influence target and distractor are flipped
infants' looking behavior? Data collected asynchronously on

Children Helping Science Prompt: "Look at the acorn”
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Target-distractor embedding similarity
Infants are more drawn away from a target the more similar it is
| o o - to a distractor in high-level image similarity space
Infants look more at target images the more similar they are in image similarity space
(confirmed with a linear-mixed effects model: stats) o - Infants' looking behavior is additionally shaped by
Text similarity effect trends in the same direction but is not statistically significant (stats) word difficulty but not by visual saliency

DISCUSSION

Results suggest that infants have partial visual knowledge for many difficult words In their second year
A second experiment with 16 new items will help to more robustly determine the nature of early visual representations.

Gaze annotation technigues and vision-language models can be jointhy used to further investigate
the development of infants' visual concept knowledge QR COD

References: 1) Frank et al. (2021).
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Background

- The visual concepts supporting rapid early word learning may be coarse and gradually learned.
- Visual concept knowledge can be characterized by how competitor similarity influences word recognition.
- However, previous work operationalizes similarity dichotomously and subjectively.

 |Infant gaze data are also hard to collect and thus tend to include small sample sizes and item sets.

Questions Methods

1.  Will infants be more drawn away from a target the more similar it is to a distractor?

90 14-24- month old infants

2. Do additional item-level differences influence infants' looking behavior? Each infant is shown 32 trials:
16 easy, 16 hard.

Data collected asynchronously on Prompt: "Look at the acorn”

B~ phys-videos_ 815ab515-e17b-4e89-9601-12856e761ad7_1523655

Children Helping Science

Data passed through iCatcher+
Iltems employed in the study design from THINGS-plus

for automated left-right-away gaze coding

Primary - g Proportion of looking time

farget SSS2L.. RSN [ S to target over distractor correlated

Bulldozer  Acorn Turtle Cheese  Squirrel Potato Turkey

" L) 3 'l'“ l
»;
y : p xe o
L) “ s
ST . & <
¥ e TN
R Y o | £\
:" N { Sy “;\..
- N | )
) 2 v

_ with target-distractor similarity
Similar S-S

distractor W Cosine sim of language and

Tractor Coconut  Worm vision embeddings from CLIP

Dissimilar Ead

=d

.0

_ Baseline window ] Critical window Estimated
distractor = | ; — g L g a target word
o -5 age-of-acquisition
Cow Horse Mud Eagle Glasses Swan = O
© - 0.5 4
Q.
S8 5
a 2
= 6

0.0

—2000 —1000 0o 1000 2000 3000
Time (normalized to target word onset) in ms

Results

Infants look more at target images the more similar they are in image similarity space

(confirmed with a linear-mixed effects model: stats)

Text similarity effect trends in the same direction but is not statistically significant (stats)
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Background

« How precise are the visual concepts that support children's rapid early word learning?"2

- Visual concept knowledge can be characterized by how competitor similarity influences word recognition.
- However, previous work operationalizes similarity dichotomously and subjectively.?* " ook at the acorn!”
» |Infant gaze data are also hard to collect and thus tend to include small sample sizes and item sets.’ Example prompt

Hypothesis Methods

Infants have partial visual knowledge of many words - N=91 children between 14 and 24 months
they appear to not recognize - Asynchronous data collection with
Approach: Systematically manipulate the similarity of a distractor Children Helping Science®

across word recognition trials . Data passed through iCatcher+

for automated left-right gaze coding

Items employed in the study design from THINGS+’ + 32 randomized trials: 16 low text similarity,
——— — — 16 high text similarity iCatcher+ output example’
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Discussion E
+ Results suggest that infants have partial visual knowledge of many difficult words in their second year.

A planned second experiment with an expanded item set will examine the generalizability of these findings.
- Vision-language models and gaze annotation techniques can be jointly used to further investigate the
development of infants' visual concept knowledge.
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