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This study investigates how Whisper ASR responds to prosodic boundary cues in Korean
learners' L2 English, assessing its robustness and fairness for non-native speech in language-
learning contexts. Prosodic phrase boundaries cue syntactic structure for both human listeners
and ASR systems, and misrecognitions at structurally critical positions are known to degrade
transcription accuracy (Biron et al., 2021). Korean learners differ from native speakers in
preboundary lengthening, break, and boundary tones at intonational phrase boundaries (Baek,
2021; Jun, 2004). The present study asks (a) whether Whisper's WER at comma-induced
boundaries differs across proficiency levels, (b) whether boundary-adjacent words are loci of
punctuation errors, and (c¢) whether model architecture modulates these effects.

Sentences with preposed adverbial clauses (e.g., "Before Claire followed, her brother
climbed the stairs.”) and fillers were read by 13 intermediate, 16 advanced, and 5 native
speakers of English. Transcriptions from two Whisper models (medium.en and large-v3) were
aligned to targets to compute sentence-level and boundary-local WER and comma placement
accuracy.

Results reveal robust proficiency effects, with substantially higher WER for
intermediate learners (medium.en: M = .24; large-v3: M = .28) than advanced (medium.en: M
=.06; large-v3: M = .10) and native speakers (medium.en: M = .08; large-v3: M =.06), aligning
with recent Whisper evaluations on non-native English (Graham & Roll, 2024; McGuire, 2025).
Boundary-local analyses show consistently higher pre-boundary WER (intermediate: M = .56;
advanced: M = .25; native: M = .28) than post-boundary (intermediate: M = .25; advanced: M
=.02; native: M = .06), and comma placement accuracy also varies by proficiency. Critically,
medium.en yields lower overall WER than large-v3 on this corpus of Korean-accented speech,
likely reflecting negative transfer from large-v3's multilingual training across 99 languages
reducing English-specific phonetic sensitivity.

Taken together, proficiency-related differences in prosodic boundary marking are
reflected in Whisper's accuracy at sentence and boundary-local levels and model choice is a
critical methodological consideration in ASR-based L2 research. These results point to the
potential of ASR measures as indirect indicators of learners' prosodic features in production,
while cautioning that multilingual large models may underperform English-only models in
fairness-sensitive contexts involving accented non-native speech.
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WER Comparison: medium.en vs large-v3 by Proficiency
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