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Statistical learning in visual scenes
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(Fiser and Aslin, 200T1)




Regularities in the lexicon

> mu Vvs. cz (muse vs. czar)

Do we use this information as we process written words?



Not entirely clear

Of course we do

> We distinguish frequent from rare bigrams (e.g., Chetail,
2017)

Nah

» Bigram frequency effects are shaky (e.g., Schmalz and
Mulatti, 2017; Owsowitz, 1963; Chetail et al., 2014)

Adults: booo! Children: yeah!






Eye movement and natural reading

> 12 passages, read for comprehension

> Measured eye movements and looked for nGram
effects

» Average length: 130.5 (range: 109-170)
> 1566 word tokens, 762 types

3rd grade 4th grade 5th grade  6th grade Adults

N 37 20 41 43 33
Age 822(42) 922(41) 10.05(44) 10.98(.34) 23.39(3.32)

» ~200K fixations
» First-of-many fixations (~28K) and gaze durations
(~116K)



Brains at work
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nGram frequency

» 2,3 and 4grams
» Min, max and average



Lots of collinearity. ..
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... which can be solved
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Gaze duration

(d) pc4_maxAv_2grams (e) pc5_maxAv_3grams
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They're there, but they’re small
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To wrap up

» Children are sensitive o nGram statistics already in
Grade 3

» The effects are small though
> Some developmental pattern

» Open question: the role of the spoken language






A breach into language arbitrariness

[ meaning

/

[ morphology ]

[ form




Artificial affixes

Training

800 ms 200 ms
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Parficipants and stimuli

» 5 affix-like chunks, each in 20 “words” (100 training
items)

» 120 novel strings for testing, 40 per condition
» Morphological awareness

Istgrade 2nd grade 3rd grade 4th grade 5th grade

N 13 29 24 40 14
Age 6.75(55) 7.68(29) 881(44) 9.65(39 10.86(.35)




Sensitive to affixes, not to position

(a) Affix effect (b) Position effect
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Little developmental pattern
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Little (no?) role for morphological awareness
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Little (n0?) role for morphological awareness

(a) Affix effect (b) Position effect
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The alien affixes

» Children spontaneously extract visual statistical
regularities in strings of novel letters

» This affects lexical judgments
» These skills are already in place in Grade 2

» No evidence for position sensitivity (differently from the
adults; Lelonkiewicz et al., 2020)

» Little (no?) role for morphological awareness



To wrap up

» Children do show sensitivity to letter/symbol statistics
in strings

» Developing vs. more established representations
(children vs. adults)

» What's the mechanism (e.g., phonology, meaning)?
» Causal effect in the actual learning to read?
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FoM and gaze duration
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First-of-many fixations
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Affixes make strings words, grade 2
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Affixes make strings words, grade 3
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Affixes make strings words, grade 4

p(w), correct position

1.0

0.2 0.4 0.6 0.8

0.0

(a) Affix effect

T T
0.4 0.6

p(w), affix absent

0.8

1.0

p(w), correct position

1.0

0.2 0.4 0.6 0.8

0.0

(b) Position effect

[ T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

p(w), incorrect position



Blind to suffixes?

» (GASFUL vs. GASFIL) vs. (FULGAS vs. FILGAS)

RT (ms)

620 650 680 710 740
1

! —

GASFUL GASFIL FULGAS FILGAS

(Crepaldi et al., 2010)



Corners that corn

dealer-DEAL vs. corner-CORN vs. dialog-DIAL

.

dealer-DEAL corner-CORN dialog-DIAL

RT (ms)
640 680 720
1 1 1

600
L

(Rastle et al., 2004)
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