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The ability to draw meaning from changes in pitch is common to both music and spoken communication [11, 3, 15, 8].
However, humans do not require musical education to recognise and appreciate features of pitch in musical contexts [2]. In a
similar way, we hypothesised that some degree of pitch comprehension may have emerged in speech-to-speech (S2S) Large
Language Models as an indirect result of real-time conversation training.

To test this, we developed a zero-shot method to evaluate monophonic pitch comprehension and assessed four S2S models:
Gemini 2.5 Pro [5], GPT-4o, Qwen2.5-Omni-7B [4] and Phi-4 [13]. The factorial experiment design utilises matched audio-
prompt pairs to compare performance across three auditory conditions: speech, song, and instrumental sound sources. Organised
to reflect a continuum of increasing complexity and music-specific knowledge requirements, the test evaluates five domains of
pitch processing: direction, distance, contour, tonality, and melody.

The speech condition achieved the highest mean performance of all sound sources with an above-chance accuracy of 45%.
Interestingly, both song and instrumental conditions shared a slightly above-chance mean accuracy of 31%, suggesting that
models favour speech rather than the human voice per se. Pitch direction classification tasks achieved the highest mean accuracy
(47.7%) while models performed worst on contour classification (18%) where bi-directional pitch changes proved challenging.
High inter-model agreement suggests a commonality in system architecture that currently lacks the capacity for dynamic
tracking of pitch changes over time.

These results indicate that dedicated musical training may be necessary to perform complex pitch processing however,
improvement in this area has the potential to improve prosodic language comprehension Toh et al. [16] and linguistic encoding
Wong et al. [17], Lee and Hung [11], and Glenn Schellenberg and Winner [6]. This research contributes to the growing
literature on emergent abilities in LLMs [7, 14, 9] with the potential to further our understanding of the relationship between
music and language [2, 1], and their uncertain origins in human evolution [10, 12].
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