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Introduction

acquisition, and applied linguistics. The broad goal of L2 speech research is to understand 
the mechanisms and processes underlying L2 speech development, with a view toward 
applications in language learning and language pedagogy. This chapter provides an over-

To evaluate the predictive differences among these theories, this chapter discusses a number 
of empirical studies that have investigated L2 speech primarily at a segmental level. However, 
it should be pointed out that research on L2 speech learning addresses many different aspects 

-

approaches to the study of L2 speech. Thus, although several empirical studies are covered in 
a fair amount of detail, we will concentrate primarily on exploring the points of convergence 
and divergence, as well as the complementarities, among theories of L2 speech.
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Despite the ways in which theories of L2 speech differ from one another, three recurring 
themes emerge from the L2 speech literature. First, the learning of a target L2 structure 

the role played by certain factors, such as acoustic-phonetic similarity between close L1 
and L2 sounds, changes over the course of learning, such that advanced learners may differ 
from novice learners with respect to the effect of a given variable on observed L2 behavior. 

-

L1 acquisition. Each of these themes is addressed in more detail in the rest of the chapter.

to experimental advances in phonetics and laboratory phonology, but also to theoretical 

bilingualism. That is, the chapter considers L2 learners both as acquirers of a new language 
and as individuals with two languages, for two reasons. First, many individuals exposed 

-
lingualism, may be the most appropriate point of departure for considering interlanguage 
phenomena in L2 learning. As such, this chapter situates the study of L2 speech within the 
long tradition of bilingualism research on bidirectional cross-linguistic interactions. Under 

of L2 speech because it can provide unique insights into learners’ observed trajectory of L2 
development.

In the rest of this chapter, we review the principles of the four selected conceptual frame-

between L2 perception and L2 production.

Theoretical frameworks

-

widely tested theory of nonnative and L2 speech perception, the Perceptual Assimilation 

The Perceptual Assimilation Model – L2

-

earlier theory of nonnative speech perception focused on naive listeners, the Perceptual 
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from the direct realist approach to speech perception; for further discussion, see Best, 1995, 

terms of  to L1 sounds.
-

theory sets out a typology of diverse ways in which two L2 sounds x and y can be assimi-
lated to L1 sounds, which lead to different degrees of success discriminating x and y
Table 15.1 x and y are assimilated to two 
different L1 sound categories and, given that there is no pressure from the L1 toward per-

x and y, L2 learners are able to discriminate them with a high degree of 
x and y are assimilated 

x and y are 

x and y, and consequently L2 learners discriminate them 
x and y are assimilated to the same 
x and y are unequally close to the 

h/ 

both members of the L2 sound contrast being assimilated to L1 sounds, it is possible for 
one or both members of an L2 contrast not to be assimilated to L1 sounds. In Uncatego-

Table 15.1
 

TC CG SC

yes yes yes yes yes no
yes yes yes no no no
no yes no yes
4 1 4
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and discrimination accuracy ranges from poor to intermediate, depending on the degree to 

sounds.

sounds, the L2 sounds are so divergent from any member of the L1 sound inventory that 
they are effectively treated as non-speech. In this case, discrimination of the L2 contrast 

-

-

their acoustic characteristics.

that L2-to-L1 mapping may occur due to cross-linguistic similarity at a gestural level 

-
lishing equivalences between L1 and L2 sounds; we will return to this topic later in the 

proximity between L2 sounds and L1 attractors. In the next section, we introduce a theory 

respect to the internal structure of L1 phonological categories and the acoustic perceptual 
space.

The Native Language Magnet Theory

Developed originally to account for L1 perceptual development in infants, Kuhl’s Native 

patterns in the ambient L1 input and by the enhanced acoustic properties of infant-directed 
speech. Second, exposure to the L1 leads to a neural commitment to L1 speech patterns, 
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1 Fifth, early perceptual abilities for, as well as 
neural responses to, native and nonnative sound contrasts are predictors of L1 development. 

predict faster L1 development, whereas better perceptual abilities for nonnative speech pre-
dict slower L1 development.

the study of L2 speech:  and the . Perceptual warping 
refers to the way in which the acoustic perceptual space related to a given type of speech 

-

category. L1 learners develop such prototypes for speech sounds early in life during their 
distributional analysis of L1 input, and these prototypes act as attractors for newly per-

-
net effect does not refer to cross-linguistic assimilation per se; rather, the idea is that, once 
there are phonological categories in place, listeners are biased to perceive incoming speech 
input in terms of these categories as opposed to objectively, without reference to categories. 

-

categories.
-

L1 experience and the development of prototypes, the acoustic perceptual space becomes 

to a prototype than when far from a prototype. The reason for this phenomenon is the nature 

away from the prototype.
Applied to L2 speech perception, the perceptual warping involved in L1 development 

h

L1 category.
-

ceptual warping formalizes crucial outcomes of L1 experience that have consequences for 
L2 perception. In the next section, we review a theory of L2 perception which is similar to 



Charles B. Chang

432

The Automatic Selective Perception Model

perceptual specialization for the L1. According to ASP, perceptual specialization involves 
establishing 

specialization for the L1 as a central component of L1 perceptual ability, ASP views the 

these L1 SPRs also lead to L1 interference in perception of an L2, because the L2 will often 
require learners to attend to different properties of the speech signal than the ones relevant 
in their L1, and/or to integrate these cues differently.

-

processing L2 speech is a core consideration of ASP, which distinguishes this theory from 

-

tested on discrimination of several French vowel contrasts, including front rounded vowels 

contexts. Results showed two systematic disparities between the experienced and inexpe-
rienced groups. First, with the exception of /u/-/y/, the experienced listeners outperformed 
the inexperienced listeners overall on most of the vowel contrasts. Second, there was a 

-
perienced listeners performed differently on certain vowel contrasts across coarticulatory 

as familiarity with rule-governed coarticulatory patterns in the L2, which allows learners 
to abstract over phonemically non-contrastive coarticulatory variation, such as the vowel 
fronting effect associated with alveolars.

-

This positive correlation between L2 experience and L2 perceptual performance can be 
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of mental representations for the contrastive sounds of the L2, particularly those which do 

advantage for experienced L2 listeners compared to naive or inexperienced listeners.
Thus, ASP accounts for L1 biases in L2 perception, as well as for L2 perceptual learning 

over time, in terms of the same fundamental construct: SPRs, which direct a listener’s atten-
tion to a proper subset of the numerous acoustic properties that a listener could potentially 

cue weighting than on cross-linguistic mapping or category prototypes; this focus helps to 
account for perceptual variation observed among L2 learners with similar L1 phonological 

they are theories of L2 perception, not theories of L2 production. Next, we discuss a theory 
of L2 speech that addresses aspects of both perception and production.

The Speech Learning Model

-
-

for  of L2 sounds with close L1 counterparts. This mechanism 

abstract appropriately over phonetic variability in L1 speech. The inappropriate operation 

perception and/or production of target L2 sounds.

Figure 15.1
identical, new, and similar -

the same as their closest L1 sound; therefore, straight transfer of the L1 sound to the L2 will 
result in high accuracy with the L2 sound immediately. New sounds, by contrast, are more 

to a high degree of disparity along one or more dimensions, this cross-linguistic disparity 

performance. These novel aspects, however, are hypothesized to be learnable in the long 

In other words, similar sounds exist in an intermediate space of cross-linguistic similarity 
Figure 15.1

properties of close L1 sounds.
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 in the mind of the L2 learner. In 

L2 sound is represented distinctly from L1 sounds. This distinct representation allows the 

from the closest L1 categories may dissimilate from them so as to maximize cross-linguistic 
contrast within the shared L1-L2 phonological space; such dissimilation may also result 

Although assimilation and dissimilation result in opposite directions of movement rela-
tive to an L1 sound, crucially they may affect sounds of both the L1 and the L2, in line with 

-

This study focused on two acoustic properties of learners’ speech in both the L1 and the 

F2
a vowel phoneme that occurs only in French. Results provided evidence for bidirectional 

English. As for F2, both L1 English learners of French and L1 French learners of English 
produced French /u/ with too-high F2
L1 French learners of English also produced English /u/ with too-low F2 values. Notably, 

F2 

Figure 15.1 Continuum of similarity of L2 sounds to L1 sounds. NEW sounds are the least 
similar to L1 sounds; IDENTICAL sounds, the most similar; and SIMILAR sounds, intermediate 
in similarity.
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Summary and synthesis

predictions in regard to L2 phonetic development, they differ in a number of ways. The 

Table 15.2

-
-

-
-

ASP SLM

Learner level novice to 
advanced

advanced novice to 
advanced

advanced

Basic unit articulatory 
gesture

phonological 
category

auditory cue
allophone

yes yes yes yes
no no no yes
perceptual 

assimilation
perceptual 

warping
perceptual 

attunement
L1-L2 

diaphones
NA NA NA L1-L2 

diaphones
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To close this section, it is worth noting that the diversity of L1 and L2 outcomes in L2 
learners has been approached analytically in additional ways, including systems typology 

to schematize the different possible bilingual phonological systems, which each lead to a 
-

computational account of shifts in bilingual speech through variation in the ambient lan-

with exemplar approaches to phonology and L2 acquisition incorporating a role for episodic 

The role of L1-L2 similarity

Although the theories of L2 speech discussed in this chapter differ in a number of ways, 

L2 development. Whether described as perceptual assimilation to the L1, equivalence clas-

which raises the question of how L2 learners identify the L1 correspondents of L2 sounds. 
In other words, assuming that the main criterion for establishing L1-L2 correspondence is 

At the heart of this question is a crucial feature of L2 learners that distinguishes them 

the phonemic inventory, phonotactic constraints, allophonic alternations, and/or the ortho-

-
sequently, there are several sources of information about L2 sounds that L2 learners may 

For L2 learners, the availability of multiple sources of information about L2 sounds 

-

F2 frequency, formant 
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of acoustic proximity in F1 F2

2

-

-

F2 F2

-
F2

English /u/ is characterized by a higher F2

F2 values that were higher than 
F2

advanced L1 English learners of French.

example from loanword adaptation, high lax vowels in English loanwords are adapted by 
French-English bilinguals not with the acoustically closest mid vowels of French, but with 

basis is systematic rather than idiosyncratic. Thus, at least for advanced L2 learners, there 

-
tion between phonetic and phonological types of cross-linguistic similarity, the manner in 

Linking L2 perception and L2 production

similarities between child and adult learners, there are some important differences between 
L1 learning and L2 learning of a target language, and one area in which such differences are 

during L1 acquisition, due in part to the articulatory-auditory loop associated with an infant 
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hearing the consequences of her own vocalizations. Further, the timing of perception and 
production milestones in L1 development, which typically shows children reliably perceiv-
ing speech sounds well before they can produce them, suggests that perception generally 

production in perceptual development, this should be regarded as a gross view of percep-

In L2 speech learning, the relationship between perception and production is less clear 

to the untrained modality. In brief, although some studies report perception-production 

between perception and production for L2 speech. For example, Kartushina and Frauen-

production of French front mid vowel contrasts and found no correlation between learn-

does not constitute evidence that there is no relationship between them; however, when 
-

-
gest that transfer of perceptual learning to production, and vice versa, may be complicated 

The complex relationship between L2 developments in perception and production invites 

necessarily the untrained modality, could L2 speech development be enhanced or acceler-

suggest that multimodal L2 engagement does not necessarily improve L2 outcomes, and 
in certain cases can actually be detrimental to L2 speech development. In one study of L1 

types of multimodal perceptual training were systematically compared to each other, includ-
-

Although test results showed perceptual gains with all training types, single-cue exposure 



Second language learning and bilingualism

439

-

-
-

ally consider the potentially detrimental effect of extraneous processing of redundant or 
irrelevant information. Either or both of these factors may be responsible for the observed 

performance in their dual-cue condition was never worse than in the single-cue condition, 
which is not entirely consistent with an account of their results in terms of cognitive load 

adding a second cue in terms of an implementation issue: given the way in which color was 

-

interference across modalities, provide evidence that perception and production processes 
must draw on mental representations that are at least partly shared between the two modali-

some degree of dissociation between perception and production representations as well. 
The degree to which L2 perception and L2 production processes overlap, the nature of this 
overlap, and the manner in which the perception-production relationship differs between L1 
and L2 learning remain some of the basic questions in research on L2 speech learning and 
phonetic development more generally.

Concluding remarks

-

-
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In closing, although the focus of this chapter has been phonetic development in typical 
late-onset L2 learners, it is worth drawing the reader’s attention to some related areas of 
research activity that, for reasons of space, have not been given extensive discussion here. 

-

spurred, and continue to spur, research on differences between early and late L2 learners 

the effect of other properties of the individual learner, such as language aptitude and basic 
perceptual ability, in order to better understand the wide range in L2 outcomes observed 

In light of transnational migration and multilingualism across the world, these and other 
lines of inquiry are poised to shape practices and policy affecting the linguistic lives of many 

relation to late L2 learners is helping to inform language course design so as to better serve 

to many new discoveries in the years to come, with practically relevant implications we 
cannot yet imagine.

Notes

articulatory gestures, so “no translation is needed between perception and production because they 

-
cent formants such as F2 and F3 -

F3 F2 F2
M

M
M
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