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Markers of integration

Complementary Learning Systems [1-4]

➢ formation of new episodic memory representations

➢ integration of new information into semantic memory

→ Only integrated newly learned words compete with familiar words during lexical selection

➢ Semantic priming effect as a marker of integration [e.g., 5-7]

o longer RTs to (familiar) targets preceded by (trained novel) unrelated vs related primes

But… how does the behavioural priming effect map onto electrophysiology?

➢ Automatic or controlled lexical-semantic retrieval? [e.g., 8-9]

➢ Two spatiotemporal windows, the N400 and the LPC [e.g., 10-11]
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Methods
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Participants

• 72 monolingual speakers of Aus English

• 28 males, mean age 20.94, SD 3.86

• Analysed: N = 71, 27 males, mean age 20.94, SD 3.87

Pre-registered at https://osf.io/su7d3 on March 17, 2021
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Behavioural results
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Bayesian LMMs with correlated varying intercepts and slopes

• Anecdotal evidence for ME set, diff = 11ms,

β = -0.01, 95%CrI = [-0.018, 0.002], BF10 = 3.95

• Moderate evidence against ME condition,
β = 0.003, 95%CrI = [-0.005, 0.012], BF10 = 0.12

• Moderate evidence against the

interaction, β = -0.004, 95%CrI = [-0.011, 0.004],

BF10 = 0.13
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Semantic priming: EEG analysis 1
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Bayesian distributional regression models with correlated varying intercepts and slopes for μ and varying intercepts for δ [12]

Strong evidence against all MEs and

interactions both at frontal and

parietal electrodes

Strong evidence against ME condition

(β = -0.06, 95%CrI = [-0.26, 0.14], BF10 = 0.017), ME

set (β = -0.14, 95%CrI = [-0.33, 0.06], BF10 = 0.04)

& interaction (β = -0.08, 95%CrI = [-0.03, 0.11],

BF10 = 0.03)
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Semantic priming: EEG analysis 2
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• Mass univariate analysis [e.g., 13-14]

• Correction for multiple comparisons with Threshold Free Cluster Enhancement (TFCE) [15-16]

No significant 

t-values after 

TFCE 

correction

No significant 

t-values after 

TFCE 

correction
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Lexicality: EEG analysis 1
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• Moderate evidence for the

difference between nonwords and

English words (β = -0.4, 95%CrI = [-0.84,

0.03], BF10 = 6.87)

• Extreme evidence for the difference

between recent words and nonwords
(β = -0.93, 95%CrI = [-1.42, -0.45], BF10 =

846.21)

• Strong evidence against the

difference between remote and

recent words (β = 0.39, 95%CrI = [-0.12,

0.9], BF10 = 0.09)
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Lexicality: EEG analysis 2
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• Mass univariate analysis

• Correction for multiple comparisons with Threshold Free Cluster Enhancement (TFCE) 
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• Compared to nonwords, (unrelated) recent words elicited

• greater negativity 100-200ms post onset

• greater negativity in the N400 spatiotemporal window

• greater positivity 500-700ms post onset

• No difference between (unrelated) recent and remote words in the N400 spatiotemporal window, but
remote words elicited greater positivity 700-750ms post onset

• Evidence against semantic priming effects in both sets

• Greater positivity to (related & unrelated) recent vs remote words 500-600ms post onset

→ Immediately after exposure, novel words are processed differently compared to previously
unseen nonwords in both episodic and semantic memory

→ 24h after exposure to novel words (remote), the system still relies on episodic memory to
distinguish between those words and the words acquired on the following day (recent)

Conclusions
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