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          This study examined whether AI-generated speech can effectively support classroom-based, high-variability phonetic training (HVPT)-informed pronunciation training that combines perception and production practice in L2 vowel learning, and whether its effects differ from those of human-recorded speech in terms of learning magnitude, generalization, and contrast-specific outcomes. Seventy-four Korean middle school learners of English completed 8 weeks of pronunciation training in which identification and production practice were delivered with either AI-generated or human-recorded stimuli targeting six English vowel contrasts. Phoneme identification accuracy was assessed using a two-alternative forced-choice (2AFC) task before and after training, with generalization examined across voice types (new vs. familiar), word types (trained vs. untrained), and vowel contrasts. Data were analyzed using binomial generalized linear mixed-effects models. Results showed significant pre-post improvement in both groups, with the AI-voice group demonstrating greater overall gains. Learners in both groups generalized to new voices and untrained lexical items. However, no significant three-way interactions were found for voice or word-type generalization, indicating that the pattern of transfer did not differ between training conditions. In addition, although improvement varied across vowel contrasts, the relative hierarchy of phonological difficulty was preserved across groups. These findings suggest that AI-generated speech can enhance the magnitude of phonetic learning without altering the underlying mechanisms of generalization or the organization of L2 vowel perception. Moreover, AI-generated speech appears to support category-level restructuring in ways comparable to human speech input. The greater gains observed in the AI condition may be related to differences in the variability and consistency of AI-generated input, a possibility that warrants further investigation. Overall, the results highlight the pedagogical potential of AI-generated speech as a scalable and theoretically grounded tool for L2 pronunciation training.
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