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TrainingïHigh-Variability Phonetic (perceptual) 
Training (HVPT) enhances the identification 
of difficult second-language (L2) sound 
contrasts more than Single-Talker 
(perceptual) Training (STT) (e.g., Japanese listeners9 

perception of English /l/-/{/; Bradlow et al., 1997; Huensch & Tremblay, 2015; 
Iverson et al., 2005; Lively et al., 1993; Logan et al., 1991)

ïUnclear whether its benefits extend to the 
automatic lexical activation and 
competition processes that underlie spoken 
word recognition (Melnik & Peperkamp, 2021)

ïThe present study seeks to answer this 
question with training on the perception of 
an understudied linguistic phenomenon, 
lexical stress

English (L2): Lexical stress is signaled by 
vowel quality > duration, pitch (depending 
on pitch and phrase accents), intensity 
(e.g., Beckman, 1986; Beckman & Edwards, 1994; Fry, 1955; Gay, 1978; 
Ladd, 2012; Lieberman, 1960; Lindblom, 1963)

Seoul Korean (L1): No lexical stress or 
tonal contrasts; prominence is realized 
intonationally at the phrase level 
(e.g., Jun, 1998, 2000) 

ïBeneficial HVPT effects found for Seoul 
Korean listeners9 encoding of English lexical 
stress in short-term phonological memory
(Tremblay et al., 2022) 

ïBeneficial perceptual training effects found 
for Seoul Korean listeners9 weighting of 
cues to English lexical stress (Tremblay et al., 2023) 

ïDo these effects extend to the use of 
English lexical stress in spoken word 

recognition? 

ï Does HVPT enhance the automatic lexical 
activation and competition processes that 
underlie spoken word recognition in Seoul 
Korean L2 learners of English (more than 
does STT)?

ï 45 native English listeners (mean age: 20.7 SD: 4.1) 

ï 49 Seoul Korean L2 learners of English

24 in HVPT group (mean age: 24.1, SD: 2.9) 

25 in STT group (mean age: 23.9, SD: 3.4)

ï HVPT Stimuli (41.7% with H*L3, 16.6% with L*H3, 41.7% 

unaccented)a

Recorded by 2M & 2F not in pre-/post-test
Session 1~4:  288 tokens: (28 VR + 8 NVR 
words)b * 2 stress patterns * 2 talkers * 2 
repetitions
Session 5~8: 288 tokens: (28 VR + 8 NVR 
words)b * 2 stress patterns * 4 talkers

ï STT Stimuli (41.7% with H*L3, 16.6% with L*H3, 41.7% unaccented)a

Recorded by 1F from HVPT
Each session: 288 tokens: (28 VR + 8 NVR 
words)b * 2 stress patterns * 4 repetitions

ï Task: Forced-choice word identification with 
explicit feedback on accuracy (noun-verb minimal pairs)

aDistribution of pitch accents based on Im et al. (2018)
bDistribution of VR-NVR words based on Cutler & Carter (1987) 

ï Fixations to target and competitor words time-locked with the onset of target word

ï Growth-curve analysis (GCA) on log-odd-transformed differential proportions of 
target and competitor fixations from 200-800 ms

ï Fixed effects: time polynomials (i), (ii) stress, (iii) vowel quality, and (iv) prosody (both groups), 
and (v) test session and (vi) training type (Korean listeners)

ï Random effect: Participant, with time polynomials as random slope

ï Prediction: HVPT > STT à Significant interaction between time, stress, test session, and
training type, with Korean listeners showing greater target-over-competitor proportions of 
fixations in the stress mismatch condition after HVPT

This material is based upon work supported by the National Science Foundation under Grant BCS-
2016750. 
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2 (vowel quality) x 2 (stress ) x 2 (prosody)

harpoon

Procedures

VR = vowel reduction
NVR = no vowel reduction

harpistparade

parrot

ï Prosody: Accented (H*) vs. unaccented 
target words matched in duration

ï Items: 64 different experimental word 
sets distributed in 4 lists (2 for stress
and 2 for prosody), 128 filler trials

Acoustics

Click on& parrot

English Listeners Korean Listeners

ï GCA
ï time (quadratic, cubic) x stress x 

vowel quality (p < .013-.021)

¥ Vowel reduction: 

ï stress (p < .001)

¥ No vowel reduction: 

ï time (quadratic, cubic) x stress

(p < .001-008)

7. Discussion

ï GCA: accented condition with non-
reduced vowel
ï No sig. interaction involving stress

ï GCA: accented condition with 
reduced vowel 
ï time (cubic) x stress x testing session 

x training type (p < .015)

ï GCA: unaccented condition with 
non-reduced vowel
ï stress x test session (p < .001),

ï stress x test session x training type (p
< .003)

ï time (linear) x stress x test session x 
training type (p < .03)

ï GCA: unaccented condition with 
reduced vowel
ï No sig. interaction involving stress

ï The predicted interactions were found, but the beneficial effect of HVPT seems to be driven primarily by the condition where the target and 
competitor words match in lexical stress (unexpected) 

ï Unclear whether HVPT enhances the automatic lexical activation and competition processes that underlie spoken word recognition

ï Lack of robust effect of HVPT and/or of training may be due to automatic lexical activation and competition processes needing more time to 
adapt and become effective

ï Further analyses needed to understand this complex data set

Accented

Unaccented

H*


