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Language Exposure (7.5 min)

Trained words

Passive group
o No knowledge of the 

language.
o Visual side task.

Effort group
o Given some knowledge of 

the language.
o Trying to learn grammar.

Word Segmentation Test
Trained targets

1st syllable target position
(TP = 0.5)

e.g., poi-zuh tay-ook

2nd syllable target position
(TP = 1)

e.g., poi-zuh tay-ook

poi zuh tay ook lee gef ree jow tay ook vay niv... 
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Baseline Target 
Detection Task

Grammatical sentence
e.g., A à B à C

deh-kaw moi-ig foo-bup

Ungrammatical sentence
e.g., A à C à B

deh-kaw foo-bup moi-ig

Word Segmentation
Trained targets

Grammar Generalization
Untrained targets
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• Main effect of target 
position. 
F(1, 58) = 6.54, p = .013, 
η2

p = .101
• No main effect of group. 

F(1, 58) = 2.31, p = .134
• No interaction. 

F(1, 58) = 1.13, p = .293

Compared to children, adults excel at tasks involving higher-
order cognitive processes. Grammar learning is an exception. 

Adults’ more mature cognitive processes may come with costs 
by interfering with grammar learning.

• Depleting cognitive resources improved phoneme 
combination learning (Smalle et al., 2021).

• Inhibiting frontal cortex regions facilitated implicit 
morpheme learning (Smalle et al., 2017), syntax learning 
(Uddén et al., 2008), and statistical learning (Ambrus et al., 2020).

Compared to passive listening, effortfully trying to learn: 
• Improved novel word learning.
• Hindered grammar learning (Finn et al., 2014).

The Artificial Language
Statistical learning with grammar

Category A Category B Category C
CV CV CV VC CV CVC

Trained Words

poi zuh tay ook lee gef

ree jow sow ob vay niv

Untrained Words

deh kaw moi ig foo bup

nay roo puh et zoi lawm
C: consonant
V: vowel

6 trained 
disyllabic words

3 phonologically-
defined 
grammatical 
categories

Grammatical 
category order: 

A à B à C 

Objective
Use reaction time (RT) methods to compare 
passive vs. effortful learning effects on word 
and grammar learning outcomes.

RT methods can be used to measure both word 
segmentation and grammar generalization.
• Word segmentation: RT 2nd syllable < 1st syllable.
• Grammar: RT grammatical < ungrammatical.

Error bars: SE
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The Role of Effort in Novel Word and Grammar Learning

Participants 
60 monolingual English speakers (Mage = 39.17, SD = 11.53).

3 Grammar Generalization Test
Untrained 2nd syllable targets
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1 Baseline Reaction Times

Significant difference in 
baseline RT between groups. 
t(58) = 2.33, p = .023, d = .603
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Grammaticality

• Main effect of 
grammaticality. 
F(1, 58) = 8.28, p = .006, 
η2

p = .125
• No main effect of group. 

F(1, 58) = 2.64, p = .11
• No interaction. 

F(1, 58) = .002, p = .962

Target detection 
task

Target detection 
task

Target detection 
task

Adults’ advantage in vocabulary learning may in part be due to greater 
engagement with more mature attentional mechanisms.
• Compared to standard forced-choice tests, RT effect size differences 

may be too small to capture an interaction.
Future Directions: Develop a child-friendly task to examine developmental 
differences in learning effects à better understand whether different 
learning mechanisms drive age-dependent language learning differences.
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