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When perceiving spoken language, listeners must contend with extensive variability in the 
speech input, from differences in vocal tract size to the presence of a speech impairment or foreign 
accent. Moreover, real-world communicative exchanges often occur in adverse listening conditions, 
such as in the presence of background noise, introducing additional non-linguistic information into 
the signal. This rampant acoustic variability can present a challenge for speech comprehension. My 
research has centered on how we are able to successfully accommodate this variability during 
speech perception. To that end, my work has focused on two primary research areas: 1) how 
listeners perceive and encode information in their auditory environment during speech perception in 
different listening conditions, and 2) how listeners’ linguistic systems adapt to new or unusual 
speech productions. I have looked at this through the acquisition of non-native sounds as well as 
through adaptation to foreign-accented speech. In particular, I have been interested in how short-
term (e.g., background noise, talker variability) and long-term perceptual experiences (e.g., 
linguistic background, musical training) shape perception and learning. To investigate these issues, 
my research has employed behavioural, including offline and online measures, and 
neurophysiological (EEG) methodologies, with populations at different stages of their linguistic 
development (e.g., children, adults, and second language learners).  
  
Perception and encoding of speech and non-speech information 

Successful speech comprehension requires listeners to match the incoming auditory input to 
the appropriate linguistic representations stored in memory. This can be a complex process, as 
individual instances of a given word will vary as a result of situation-specific characteristics (e.g., 
talker, noise). While traditional models of spoken word recognition have posited that linguistic 
processes operate over purely abstract linguistic representations, there is a growing body of research 
suggesting that context-dependent non-linguistic information (e.g., gender, talker identity) is 
perceptually integrated and encoded with linguistic information during speech processing. This 
work has focused predominantly on the influence of speech-intrinsic information (e.g., gender, 
talker identity) on speech processing, proposing that listeners encode episodic details of the 
perceptual speech context into, or along with, representations of lexical items. I have investigated 
the extent and limits of the influence of co-occurring non-linguistic acoustic information, both 
speech-intrinsic (talker identity) and speech-extrinsic (background noise), on the perception and 
encoding of spoken language.  

To probe this issue, I used several different behavioral methodologies, including speeded 
classification, recognition memory and continuous recognition memory tasks, and also manipulated 
whether the noise was spectrally-overlapping or spectrally-segregated from the speech signal 
(Cooper, Brouwer & Bradlow, 2015; Cooper & Bradlow, 2017). Results revealed an 
interdependence of perceptual processes used to encode information about noise with talker 
identity, at a relatively early stage of perceptual processing, suggesting that listeners form integrated 
cognitive representations of both talker and noise information, even when the two auditory streams 
are spectrally non-overlapping. This line of research contributes to a more comprehensive 
understanding of the cognitive and linguistic consequences of speech perception in adverse listening 
conditions.  

In recent work, I have also investigated the influence of indexical information on spoken 
word processing in young children. In this study (Cooper, Fecher & Johnson, accepted pending 
revisions), toddlers (30-36 month olds) and their mothers were asked to recognize a set of words, 
containing their own productions (recorded 2-4 weeks prior) and those of an unfamiliar child and an 
unfamiliar mother. Children demonstrated superior performance on adult voices than child voices, 
even performing better on unfamiliar adult voices than own voices. These results provide insight 
into the nature of early lexical representations, suggesting that children represent words not in the 
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form of own-voice motor codes or frequently heard speakers, but on the basis of adult speech 
targets. Importantly, this work also enabled me to collect a corpus of child recordings from over 50 
toddlers, a valuable resource to be used in ongoing and future work investigating child voice 
intelligibility, voice identification and phonetic accommodation. 

 
Perceptual learning 

I have also examined how listeners accommodate novel or variable sound categories, and 
the influence that listeners’ perceptual experiences have on learning.  

Second language acquisition. One avenue through which I have investigated this issue is 
the perception and acquisition of new phonemic categories and lexical items. Adult second 
language listeners face a host of well-documented challenges, with a variety of factors (e.g., 
linguistic background, musical experience, age of acquisition) influencing the ease with which non-
native phonemic contrasts are acquired. My research seeks to shed light on how the linguistic 
system accommodates incoming novel contrasts and how linguistic and non-linguistic experience 
shapes this process.  

Through lab-based learning experiments conducted in Thailand and Canada, I examined the 
relative and combined influences of linguistic and musical experience in learning to identify words 
contrasted by Cantonese lexical tones (Cooper & Wang, 2012). Testing English and Thai musicians 
and non-musicians in a multi-day training paradigm, I demonstrated that both language-specific 
experience (from L1 tonal background) and general acoustic tonal experience (from musical 
training) had an impact on word learning, supporting an integrated model of speech processing. 
This predicted that providing listeners with tonal experience in one of these domains (linguistic or 
musical) should boost performance in tone word learning. Follow-up work (Cooper & Wang, 2013) 
examined this prediction by providing language-specific tonal experience for English non-
musicians, in the form of a short-term lexical tone training task, prior to the word learning paradigm 
(from Cooper & Wang, 2012). Indeed, tone training served to heighten listeners’ tonal awareness, 
resulting in enhanced word learning proficiency relative to non-musicians who had not undergone 
tone training. I have further extended my investigations on the impact of musical experience on 
speech processing to the perception of a non-native temporal contrast (Thai vowel length) at 
varying speaking rates (Cooper, Wang & Ashley, 2017). The results of this work provided the first 
evidence that musicians’ attunement to rhythmic and temporal information in music can transfer to 
facilitating their ability to normalize contextual quantitative variations (due to speaking rate) and 
perceive non-native temporal phonemic contrasts. Taken together, this line of research suggests that 
long-term exposure to temporal and pitch variations, through music or language processing, may 
shape fundamental sensory circuitry in a domain-general manner. 
 Perceptual adaptation. The acquisition of a second language typically involves the 
introduction of novel sound categories; however, listeners must also accommodate variable 
exemplars of native sound categories that they encounter during native language processing. For 
example, it has become common in multicultural cities such as Toronto or London to encounter a 
range of different foreign and regional accents. Conversing with a talker speaking in an unfamiliar 
accent can be challenging (e.g., a Boston talker’s production of shark might sound more like shock 
(‘shahk’) than shark to a Canadian listener). Effective human communication requires perceptual 
adaptation to handle acoustic variability, with the linguistic system tracking distributions of 
information in the speech input and making adjustments as necessary to stored linguistic categories. 
Prior research has posited that lexical knowledge is what predominantly facilitates this adaptation 
process, with listeners comparing atypical pronunciations with stored lexical representations and 
making adjustments to the relevant phonemic categories accordingly. Given that the linguistic 
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system must maintain a balance between stability and plasticity, what are the conditions under 
which the system will adapt? 

In recent work, I challenged the notion that lexical knowledge is the primary source of 
evidence for guiding perceptual adaptation by examining the contribution of other levels of 
linguistic information on adaptation to foreign-accented speech in noise. To investigate this issue, I 
manipulated the type of auditory feedback presented to adult listeners, where the degree of match 
between the target and feedback sentences varied on sub-lexical, lexical and syntactic levels. I 
hypothesized that listeners can use knowledge of phonemes, syntactic and prosodic structure to 
facilitate adaptation, which my findings supported (Cooper & Bradlow, 2016).  

I have also investigated how linguistic experience influenced the extent to which listeners 
adapted to a novel English accent and generalized their learning to unexposed accent patterns. In 
work conducted in the United States and the Netherlands, English monolinguals (L1) and Dutch-
English bilinguals (L2) were exposed to an artificial accent (e.g., /z/-to-/s/ yielding “sice” instead of 
size; Cooper & Bradlow, accepted pending revisions), containing controlled accent deviation 
patterns with sounds that were either contrastive or not in Dutch. Following accent exposure, 
listeners completed lexical decision and word identification tasks with items containing trained 
accent patterns as well as items with untrained, structurally-related accent patterns. Both groups of 
listeners demonstrated adaptation and were found to generalize their knowledge to an untrained 
talker and untrained accent patterns in certain contexts. This kind of generalization suggests that 
adaptation mechanisms target features or sets of sounds categories rather than specific categories 
heard in exposure. Furthermore, the extent to which adaptation occurred was found to be modulated 
by the status of the accented segments in the listeners’ native language, with L2 listeners only 
adjusting categories that were contrastive in their L1.  

In future research, I am interested in building upon this line of work by examining the 
circumstances in which these perceptual adaptation mechanisms are employed. I hypothesize that 
there are three primary mechanisms (varying in the level of representation targeted) that underlie 
adaptation to accented speech, and that when these mechanisms are employed will vary depending 
on the linguistic and environmental context, as well as the linguistic and processing resources 
available to the listener. What are the circumstances in which these mechanisms are induced? How 
does it vary as a function of the environmental context, the type of exposure listeners receive, and 
their accumulated linguistic knowledge? I am also interested in understanding how real-world 
factors, such as the presence of environmental noise and visual racial information influences 
adaptation. This work will have theoretical implications for psycholinguistic models of 
comprehension as well as applied implications (e.g., optimizing training paradigms for foreign-
accented speech recognition). Importantly, this work will situate adaptation in more ecologically-
valid contexts by incorporating contextual auditory (noise) and visual (race) information, advancing 
our understanding of how the environment in which communicative exchanges take place shapes 
how we adapt to linguistic variation. 

The focus of much prior research has been on speakers producing the dominant variant of a 
given language in ideal listening conditions, overlooking the type of natural variation with which 
most children and adults will need to contend. In my ongoing, interdisciplinary research program, I 
utilize a range of experimental methods and populations to gain a more comprehensive 
understanding of language processing, and how linguistic and non-linguistic information shapes our 
ability to accommodate and adapt to linguistic diversity.  


