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According to the Perceptual Assimilation Model [1], native as well as non-native speech
perception are shaped by experience with the articulatory-phonetic properties of native
language (L1) phonemes. Research findings on adults’ discrimination accuracy for non-native
phonological contrasts has generally conformed to PAM’s predictions, which are based on the
perceivers’ perceptual assimilation of the contrasting phonemes to their L1 phonological
categories. PAM’s extension to adult L2 learning (PAM-L2) [2] predicts the likelihood of
establishing a new L2 category based on learners’ L1 perceptual assimilation of that L2
phoneme at the initial stage of L2 acquisition, relative to their assimilation of contrasting L.2
phonemes. We use this opportunity to refine PAM/PAM-L2 in light of subsequent research
that has prompted further theoretical considerations.

We discuss the following three insights we have gained from those theoretical
considerations, and their consequences for refining PAM/PAM-L2:

1) The range of choices perceivers make in perceptual assimilations is informative.
PAM originally proposed that non-native phonemes are perceptually assimilated to L1
phonological categories as Categorized or Uncategorized (or rarely are Non-Assimilated, i.e.,
heard as non-speech rather than as phonological elements). However, actual assimilations of a
non-native phoneme are generally not restricted to a single L1 phoneme for Categorized cases,
nor are they typically randomly distributed across L1 phonemes for Uncategorized cases.
Assimilations of a given non-native phoneme can also be split between two or three L1
phonemes [3]. Thus, in many cases non-native phonemes are perceived as consistent with more
than one L1 category. Faris et al. [3] focused on Uncategorized cases, but in our revised PAM/
PAM-L2 we now take into account the full range of L1 assimilation responses to a non-native
phoneme, regardless of whether it is deemed Categorized or Uncategorized.

2) Discrimination is modulated by perceived phonological overlap. Insight 1) carries
key implications for PAM discrimination predictions. Consider a pair of contrasting non-native
phonemes, each of which has elicited its own set of L1 response categories. Comparing the two
response sets could reveal that there are no L1 categories in common (non-overlapping), or
instead that all categories are in common (completely overlapping), or even that only some
categories are in common (partially overlapping). PAM’s discrimination predictions should be
modulated by the amount of perceived phonological overlap between a given pair of
contrasting non-native phonemes, such that accuracy levels will be higher for non-overlapping
(N) than for partially overlapping (P) and lowest for completely overlapping (O), i.e., N >P >
O. This pattern should hold within each type of pairwise assimilation pattern (Contrast
Classification) described in the original PAM. The predicted pattern for degrees of perceived
phonological overlap has been observed in a number of cross-language speech perception
studies [4-6].

3) Experience with L1 phonetic variation shapes speech perception. The observed
variation in categorization responses to a given non-native phoneme has led us to take into
account sociophonetic evidence that recognition of L1 lexical items across token variation
(phonological constancy [7]) is affected by sensitivity to phonetic variations that reflect talker
characteristics (indexical information) [8]. L1 experience tunes not only the perception of L1
phonemes and contrasts, but also, importantly, the ability to distinguish phonologically relevant
from indexically relevant phonetic variation. Non-native perceivers will initially rely on their
L1 experience to attribute phonological versus indexical causes to non-native token variation.



This may result in misperception of some phonetic variations as only indexically relevant, i.e.,
phonologically constant instead of phonologically distinctive, possibly yielding a Single-
Category Contrast Classification. Conversely, some indexical variations may be misperceived
as phonologically relevant. That is, varying tokens of a non-native phoneme may be assimilated
to different sets of L1 phonemes, thus contributing to the perceptual patterns that led to Insights
1) and 2). Thus, whereas PAM/PAM-L2 focused on phonological distinctiveness, we now
recognize that phonological constancy across indexical variation is equally important. Both
need to be retuned for efficient L2 speech perception and word learning. Indeed, L2 lexical
training with indexical variation across talkers and accents enhances word learning and
generalization [9].

We conclude by discussing how these insights might help refine PAM-L2 predictions for
L2 phoneme acquisition and lexical acquisition, and outline some potential directions for future
research and theoretical development.

References

[1] Best, C. T. (1995). A direct realist view of cross-language speech perception. In W. Strange (Ed.), Speech
perception and linguistic experience: Issues in cross-language research (pp. 171-204). York Press.

[2] Best, C. T., & Tyler, M. D. (2007). Nonnative and second-language speech perception: Commonalities and
complementarities. In M. J. Munro & O.-S. Bohn (Eds.), Language experience in second language speech
learning: In honor of James Emil Flege (pp. 13-34). John Benjamins. https://doi.org/10.1075/111t.17.07bes

[3] Faris, M. M., Best, C. T., & Tyler, M. D. (2016). An examination of the different ways that non-native phones
may be perceptually assimilated as uncategorized. Journal of the Acoustical Society of America, 139(1), EL1—
ELS. https://doi.org/10.1121/1.4939608

[4] Chen, J., Antoniou, M., & Best, C. T. (2023). Phonological and phonetic contributions to perception of non-
native lexical tones by tone language listeners: Effects of memory load and stimulus variability. Journal of
Phonetics, 96, Article 101199. https://doi.org/10.1016/j.wocn.2022.101199

[5] Rallo Fabra, L., & Tyler, M. D. (2023). Predicting discrimination difficulty of Californian English vowel
contrasts from L2-to-L1 -categorization. Ampersand, 10, Article 100109. https://doi.org/10.1016/
j.amper.2023.100109

[6] Faris, M. M., Best, C. T., & Tyler, M. D. (2018). Discrimination of uncategorised non-native vowel contrasts
is modulated by perceived overlap with native phonological categories. Journal of Phonetics, 70, 1-19.
https://doi.org/10.1016/j.wocn.2018.05.003

[7] Best, C. T. (2015). Devil or angel in the details? Perceiving phonetic variation as information about
phonological structure. In J. Romero & M. Riera (Eds.), Phonetics-phonology interface: Representations and
methodologies (pp. 3—31). John Benjamins. https://doi.org/10.1075/cilt.335.01be

[8] Shaw, J. A., Best, C. T., Docherty, G., Evans, B. G., Foulkes, P., Hay, J., & Mulak, K. (2018). Resilience of
English vowel perception across regional accent variation. Laboratory Phonology, 9(1), Article 11. https://
doi.org/10.5334/labphon.87

[9] Li, Y., Herff, S., A., Tyler, M. D., Burnham, D. K., & Best, C. T. (2026, under review). Effects of high accent
variability on monolingual English perceivers’ acquisition of Mandarin minimal-tone-contrast words. Studies
in Second Language Acquisition.




