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Individuals are attuned to process variation at all levels of linguistic production. Even at the level of
phonetics, where phones vary due to coarticulation, physiology, and language experience (among other
factors), speakers alter their production in response to the speech of their interlocutor (phonetic
alignment; e.g., Pardo, 2006; Babel, 2012). Most research on phonetic alignment has investigated
phonetic variation within a single phonological category, but individuals are also often exposed to
systematic production variation across categories. Additionally, nearly all research on the topic has
assessed phonetic alignment at only two time points (cf. Pardo, 2006; Delvaux and Soquet, 2007; Babel
and Bulatov, 2011; Nielsen, 2011; Babel et al., 2013; Trofimovich and Kennedy, 2014; Hwang et al.,
2015) rather than in real time, raising the question of whether alignment is an incremental process
influenced by continued exposure or a rapid shift in production patterns due to discourse context.

The current study investigates the plasticity of phonological boundaries in discourse using a corpus of 34
Spanish-English bilinguals who converse with two Dutch confederates in English as a lingua franca
across two speech styles (the Nijmegen Corpus of Spanish English; Kouwenhowevn et al., Forthcoming).
When Spaniards converse with Dutch interlocutors in English as a /lingua franca (ELF), they encounter
two variables not present in their L2 speech: an English-like vowel contrast they have difficulty
producing (/i/-/1/; cf. Flege, 1991; Booij, 1995:1; Casillas, 2015) and a merger of two English vowels that
they habitually distinguish (/e/-/&/; cf. Booij, 1995:4-5; Archila-Suerte et al., 2012; Giacomino, 2012).
We track the production of these contrasts during formal and informal speech using the Pillai score' (e.g.,
Nycz and Hall-Lew, 2013; Hay et al., 2006; Babel et al., 2013) as an analog of category separation and
mixed effects models of the corpus data (cf. Baayen et al., 2008; Baayen et al., 2015; Barr et al., 2013;
Bates et al., 2015a; Bates et al. 2015b).

Results indicate that Spaniards aligned with Dutch confederates in their phonological category
production, quickly merging their /e/-/e&e/ distinction and gradually separating their merged /i/-/1/ category
(see Figure 1), rather than adopting standard English production (a four-way contrast). We found greater
merger in informal speech overall in addition to an interaction with time for the /i/-/1/ contrast, which
indicates that /i/ and /1/ gradually separated in informal conversation. There was no effect of time for the
/e/-/=/ contrast: Spaniards merged /e/ and /&/ more strongly in informal than in formal conversation, but
the magnitude was stable throughout the conversation. Finally, proficiency influenced alignment: the
most proficient speakers separated /i/-/1/ and merged /e/-/&/ more than less proficient speakers. We situate
these results alongside other research on phonetic alignment and speech production, stressing the
importance of treating phonological categories as dynamic and interpreting phonetic alignment as a
complex phenomenon that may be rapid or gradual, depending on the phonological categories under
investigation.

! Pillai scores occur on a scale from 0 to 1. Higher scores indicate greater category separation.



References:

Archila-Suerte, P., Zevin, J., Bunta, F., & Hernandez, A.E. (2012). Age of acquisition and proficiency
independently influence the perception of non-native speech. Bilingualism: Language and
Cognition, 15, 190-201.

Baayen, R. H., Davidson, D., & Bates, D. (2008). Mixed effects modeling with crossed random effects
for subjects and items. Journal of Memory and Language, 59, 390-412.

Baayen, R.H., Kliegl, R., & Vasishth, S. (2015). RePsychLing: Data sets from Psychology and
Linguistics experiments. R package version 0.0.4.

Babel, M. (2012). Evidence for phonetic and social selectivity in phonetic accommodation. Journal of
Phonetics, 40, 177-189.

Babel, M, & Bulatov, D. (2011). The Role of Fundamental Frequency in Phonetic Accommodation.
Language and Speech 55, 231-248.

Babel, M, McAuliffe, M., & Haber, G. (2013). Can mergers-in-progress be unmerged in speech
accommodation? Frontiers in Psychology 4, 321-323.

Barr, D.J., Levy, R., Scheepers, C., & Tilly, H.J. (2013). Random effects structure for confirmatory
hypothesis testing: Keep it maximal. Journal of Memory and Language, 68, 255-278.

Bates, D., Maechler, M., Bolker, B., & Walker, S. (2015a). Fitting Linear Mixed-Effects Models Using
Imed. Journal of Statistical Software, 67, 1-48.

Bates, D., Kliegl, R., Vasishth, S., & Baayen, R.H. (2015b). Parsimonious mixed models. Arxiv.org:
http://arxiv.org/pdf/1506.04967v1.pdf

Booij, G. (1995). The phonology of Dutch. Oxford: Clarendon Press.

Casillas, J. V. (2015). Production and perception of the /i/-/1/ vowel contrast: The case of L2-dominant
early learners of English. Phonetica, 72, 182-205.

Delvaux, V., & Soquet, A. (2007). The influence of ambient speech on adult speech productions through
unintentional imitation. Phonetica, 64, 145-173.

Flege, J.E. (1991). The interlingual identification of Spanish and English vowels:Orthographic evidence.
The Quarterly Journal of Experimental Psychology, 434, 701-731.

Giacomino, L. (2012). Comparative analysis of vowel space of L1 Spanish speakers and General
American English. Linguistic Portfolios, 1, Article 9.
http://repository.stcloudstate.edu/stcloud ling/voll/iss1/9

Hay, J., Warren, P., & Drager, K. (2006). Factors influencing speech perception in the context of a
merger-in-progress. Journal of Phonetics, 34, 458-484.

Hwang, J, Brennan, S. E., & Huffman, M. K. (2015). Phonetic adaptation in non-native spoken dialogue:
Effects of priming and audience design. Journal of Memory and Language, 81, 72-90.

Kouwenhoven, H., Ernestus, M., & van Mulken, M. (Forthcoming). Register variation by Spanish users
of English: The Nijmegen Corpus of Spanish English. Corpus Linguistics and Linguistic Theory.
http://dx.doi.org/10.1515/cllt-2013-0054.

Nielsen, K. (2011). Specificity and abstractness in VOT imitation. Journal of Phonetics, 39, 132-142.

Nycz, J., & Hall-Lew, L. (2013). Best practices in measuring vowel merger. Proceedings of Meetings on
Acoustics, 20. 060008. doi:10.1121/1.4894063.

Pardo, J. S. (2006). On phonetic convergence during conversational interaction. The Journal of the
Acoustical Society of America, 119, 2382.

Trofimovich, P., & Kennedy, S. (2014). Interactive alignment between bilingual interlocutors: Evidence
from two information-exchange tasks. Bilingualism.: Language and Cognition, 17, 822-836.



