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Visual World Paradigm

• Participants’ eye-movements are recorded while 
they look at images on a screen and listen to 
recorded sentences (Eberhard, Spivey-Knowlton, 
Sedivy, Tanenhaus, 1995)
• Since there is no reading or explicit task, easier to 

do
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Predictive language processing

• “pre-activation/retrieval of linguistic input before it 
is encountered by the language comprehender” 
(Huettig, 2015, p. 122 in Godfroid, 2020). 
• Prediction affects adult language comprehension 

(Altmann & Mirkovic, 2009) 
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Previous studies

• Monolinguals make predictions about upcoming input 
(Altmann & Kamide, 1999; Boland, 2005; DeLong, 
Urbach & Kutas, 2005, Kamide, Scheepers, & Altmann, 
2003)
• Language users preactivate representations of 

upcoming input based on previous input (ERP) 
(Federmeier & Kutas, 1999; Van Berkum, Brown, 
Zwitserlood, Kooijman, & Hagoort, 2005)
• More experience, better ability to predict (Aglioti, 

Cesari, Romani, & Urgesi, 2008)
• Illiterates do not predict (Mishra, Singh, Pandey, & 

Huettig, 2012)
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Gap

• Almost all studies on predictive language 
processing have been conducted with WEIRD 
(western, educated, industrialized, rich, 
democratic)  populations (Andringa & Godfroid, 
2019)
• Level of expertise in reading modulates language-

mediated prediction
• Really only ever done with high literates (except for 

Mishra et al., 2012)
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Research question & hypothesis 

• Research question
• Does literacy level affect participants’ ability to engage 

in predictive processing while listening?

• Hypothesis
• As Mishra et al. (2012) found, emerging literate 

participants should not look to the target item before 
the onset of the noun (predict), whereas the high 
literate participants should
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Method: Participants
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Table 1. Participant information

Native English speakers 
(N=15)

Age Years of formal 
education

Literacy level 
(SDQA)

High literates (n=10) 22.6 15.3 Grade 10 (122.8 
words)

Emerging literates (n=5) 29.8 11.2 Grade 4 (61.8 
words)

Note. Emerging literate means reading level at or below grade 5, high literate means 
reading at or above grade 6 (McCray, 2005)



Method: 
Materials
• San Diego Quick Assessment (SDQA)

• To assess literacy level 

• Look and listen task (Visual world 
paradigm) (Altmann and Kamide, 1999; 
Dijkgraaf et al., 2017)
• 4 images on a screen, one 

recorded sentence
• 18 experimental trials
• 18 fillers 
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Method: Materials continued

• Line drawings of frequent and common objects
• Sentences recorded by native speaker of English
• Prediction based on verb semantics 
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Method: procedure

+ 500ms

2200ms

• Eye movements recorded with Tobii TX300 eye-tracking 
system with a 300Hz sampling rate (about every 3.3 
seconds)
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Method: procedure continued
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Mary reads the letter Mary steals the letter



Analysis: AOI
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Cheese (target) Mailbox

Vase Desk



Analysis continued

• Gaze plots
• Time course graphs from verb onset to noun onset
• Verb onset + 350ms and noun onset + 200ms to allow 

for eyes to move (Dijkgraaf et al., 2017)
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Results: Gaze plots
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High literate participant during 
constraining sentence



Results: Gaze plots
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Emerging literate participant 
during constraining sentence



Results: Time course graphs
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Figure 1. Time course graph for high literates

Analysis = Verb onset +350ms to 
Noun onset + 200ms



Results: Time course graphs
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Figure 2. Time course graph for emerging literates

Analysis = Verb onset +350ms to 
Noun onset + 200ms



Results continued

• Interesting that years of formal education were not 
far from each other (Mishra et al., 2012)
• High literates first shifted to target object around 

650ms after verb onset 
• Started to predict well before noun onset

• Emerging literates only started to shift to the target 
slightly after noun onset
• No early eye shift
• No real divergence from neutral condition (very slight 

about 800ms after verb onset, after noun onset)
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Discussion

• High literates showed evidence of prediction 
• Emerging literates did not show evidence of 

prediction
• High literates shifted well before the emerging 

literates, showing slower processing for emerging 
literates and lack of predictive processing
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Discussion continued 

• Acquisition and practice of reading increases 
likelihood of prediction
• “Learning to read and write fine-tunes anticipatory 

mechanisms that involve the retrieval of associated 
words and the pre-activation of fine-grained (e.g., 
semantic and syntactic) representations of upcoming 
words” (Mishra et al., 2012)

• Possible explanation
• Emerging literates have weaker co-occurrence stats
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Limitations

• Sample size, especially for emerging literates
• Inferential stats and power

• Only had one bilingual emerging literate participant 
so not included
• SDQA may not be the best measure of literacy, 

thoughts?
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Implications

• For this project:
• Collect more data

• Especially bilingual and monolingual emerging literates
• Inferential statistics
• Exploring possible explanations for this lack of 

prediction

• In general:
• More research to be done on non-WEIRD populations 

on 
• the degree of predictive processing
• The potential mechanisms of predictive processing
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Thank you!
finchbr1@msu.edu
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Results: Time course graphs
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Figure 3. Time course graph for emerging literate bilingual (L2)

Analysis = Verb onset +350ms to 
Noun onset + 200ms



Results continued

• Bilingual emerging literate seems to be processing 
even slower than monolingual emerging literates

25


