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What does it mean to learn a word?

@ Encoding and storing
» phonological form, concept & association between them
o Integrating
> into the network of connections over which processing occurs

Complementary Learning Systems [1-6]
@ 2 systems — 2 stages of word acquisition

» formation of new representations in \/__,\/ ,
episodic memory o

> integration of new information into
semantic memory

— In tasks that require activation flow over multiple pathways, only
integrated novel words can interact with each other during selection

Korochkina et al. EPS, Jan '23 1/20



Semantic priming paradigm
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Semantic priming paradigm

...and priming effects as markers of integration

Primes and targets are familiar words:

@ targets preceded by related vs. unrelated primes — shorter RTs,
reduced N400, and enhanced LPC [7]

@ automatic & controlled processes of lexico-semantic retrieval

Primes or targets are newly trained words:
@ inconsistency as to when behavioural effects emerge...

» immediately after training? [e.g., 8-12]
> as soon as 24h after training? [e.g., 13, 14]
> no earlier than a week after training? [e.g., 13, 15-17]

@ ...and whether they are subserved by automatic or controlled processes
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Aims

Examine behavioural & electrophysiological markers of integration in
learning of novel names for novel concepts

@ lexical facilitation in a semantic priming task as an index of
integration

» continuous primed lexical decision task to minimise explicit and

strategic processing

@ changes in lexical status of a word — changes in amplitude of N400
[e.g., 18, 19]
» N400 responses for familiar vs. trained novel vs. untrained novel words
» Only targets preceded by unrelated primes considered
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EEG
Session 1 24h Session 2
Training Recall Training Recall Primed continuous LD Recall
Remote set Remote set Recent set Recent set Both sets
at primes argets

gimster
It has tiny round leaves and very strong roots.
Itis only found in deserts.
It can survive extreme drought by curling into a tight ball
It uncurls when exposed to water.

1000ms

200ms

L]
It has tiny round leaves and very strong roots.
Itis only found in deserts.
It can survive extreme drought by curling into a tight ball
It uncurls when exposed to water.

Type the word followed by return

@ 71 monolingual speakers of Aus English
@ 27 males, 44 females
o Age: u=20.94, 0 =3.87
EPS, Jan'23  5/20


https://osf.io/su7d3

Analysis

Behavioural data

=] 5 = E DAy
Korochkina et al.



Analysis

Behavioural data

@ Bayesian LMMs with a maximal random-effects structure (correlated
varying intercepts and slopes) for the location parameter p

Korochkina et al. EPS, Jan '23 6/20



Analysis

Behavioural data

@ Bayesian LMMs with a maximal random-effects structure (correlated
varying intercepts and slopes) for the location parameter p

@ Bayes factors used to assess evidence for/against effects of interest

Korochkina et al. EPS, Jan '23 6/20



Analysis

Behavioural data

@ Bayesian LMMs with a maximal random-effects structure (correlated
varying intercepts and slopes) for the location parameter p

@ Bayes factors used to assess evidence for/against effects of interest

@ Sensitivity analysis with 4 sets of priors

Q@ =~ 1ms (no effect)

@ ~ 10ms (small effect)

© =~ 20ms (medium-sized effect)
@ =~ 30ms (large effect)
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Analysis
EEG data
@ Mean amplitudes in two pre-defined spatiotemporal windows, N400

(300 —500 ms, centro-parietal) and LPC (500 —800 ms, frontal &
parietal)

» Bayesian DRMs with a maximal random-effects structure for the
location parameter u and varying intercepts for the scale parameter o

» Sensitivity analysis with 4 sets of priors

Q ~ 1pV (5% of the signal o)

@ ~ 2pV (10% of the signal o)
© =~ 4pV (20% of the signal o)
@ =~ 6V (30% of the signal o)

@ Mass univariate analysis with TFCE to correct for multiple
comparisons [20, 21]

» testing for differences between the conditions across the whole scalp
and at every time point
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Remote |

B S N

Set
'e *

Condition
. Related
E2 Unrelated
Recent T —
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Response time (ms)
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e Faster RTs for Recent: —11ms, Crl = [-18.78, —1.41], BFjp = 5.04
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Results

Behavioural data

B -

Remote | ——eewes
B R
Condition
$ . Related
B3 Unrelated
Recent =

Lt e aaMBSR T g .
i e L A

400 500 600 700 800

900
Response time (ms)

e Faster RTs for Recent: —11ms, Crl = [-18.78, —1.41], BFjp = 5.04

@ No priming for Recent, a small priming effect for Remote: —8ms, Cr/
= [-10.02, 6.17], BF1p = 179.41
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EEG data: priming effects, N400 spatiotemporal window
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EEG data: priming effects, N400 spatiotemporal window
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Results
EEG data: priming effects, LPC spatiotemporal window

Condition Related Unrelated
A Frontal electrodes B Parietal electrodes

Recent | Recent

Amplitude ( pnV)
Amplitude ( uV)
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i
i
i
|
200 O 200 400 600 800 -200 200 400 600 800
Time (ms) Time (ms)

Evidence against all main effects and interactions
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Remote vs. recent, Unrelated vs. related,
sig. t-values before correction sig. t-values before correction
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Remote vs. recent, Unrelated vs. related,
sig. t-values before correction sig. t-values before correction
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Remote vs. Recent:
@ more negative btw. 506 —588 ms & more positive btw. 700 —735 ms
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Results
EEG data: lexicality effects, N400 spatiotemporal window
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Results
EEG data: lexicality effects, N400 spatiotemporal window

English [ Nonword
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<
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Time (ms)
@ Recent vs. English: more negative, —1.43pV, Crl = [—0.93, —0.41],
BF10 = 159.30
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Results
EEG data: lexicality effects, N400 spatiotemporal window

English [ Nonword

Recent [ Remote

Amplitude ( V)

200 0 200 400 600 800  -200 0 200 400 600 800
Time (ms)

@ Recent vs. English: more negative, —1.43pV, Crl = [—0.93, —0.41],
BF10 = 159.30

@ Recent vs. Untrained: more negative, —0.97 pV, Crl = [-0.71,
—0.23], BFio = 1334.37
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Results
EEG data: lexicality effects, mass univariate analysis
Remote vs. Recent, Recent vs. Untrained,

sig. t-values before correction sig. t-values before correction
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Discussion

.. and preliminary conclusions

@ Recent more negative than English & Untrained in the N400 window
@ Recent different from Untrained throughout the 70 —700 ms time
window & across the whole scalp

— Lexicalisation process underway!

@ No differences btw. Recent and Remote in the N400 window but at
later time points (within the 500 —800 ms window)

@ Faster RTs for Recent than Remote
e Evidence for a small priming effect (8 ms) for Remote but not for
Recent

— 24h after exposure (Remote set), the system still relies on controlled
processes subserved by episodic memory to distinguish between these
words and those learned more recently (Recent set)
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