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ABSTRACT 
 
Extensive work in speech perception indicates that 
given the same speech signal, listeners behave 
differently when viewing East Asian faces compared 
to Caucasian faces. An untested question is whether 
visual guise also affects speech production. If 
speakers assume that an Asian face depicts a non-
native English speaker, we predict that speech 
towards an Asian face should be hyper-articulated 
compared to speech towards a Caucasian face and 
should acoustically resemble speech towards an 
imagined non-native listener. Moreover, individual 
differences in ratings of how likely the faces depict 
non-native speakers should predict variation. Results 
reveal that: (1) speech towards an East Asian face is 
hyper-articulated compared to a Caucasian face 
through a slower speaking rate; (2) non-native-
directed speech is even more hyper-articulated than 
speech towards an East Asian face; (3) ratings do not 
predict differences between visual conditions. This 
study has implications for the relationship between 
speech perception, production, and social 
expectations. 
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1. INTRODUCTION 

Extensive research has shown that the perceived 
ethnicity of visual guises can impact speech 
perception by triggering sociolinguistic expectations 
about speakers [1, 2, 3, 4]. For example, Rubin [5] 
presented listeners with the same recording of a 
lecture produced by a native speaker of American 
English and found that listeners who see a picture of 
an East Asian woman show lower comprehension 
(i.e., lower cloze test accuracy) of the lecture material 
and rate the voice as more accented compared to 
listeners who see a picture of a Caucasian woman. 
This phenomenon has been explained as a type of 
linguistic stereotyping – visual cues to a speaker’s 
group membership can generate expectations about 
their speech as being more accented due to listener 
biases (e.g., that East Asians are non-native English 
speakers) [5, 6, 7, 8]. Other work has found that an 
East Asian guise can enhance comprehension. 

McGowan [9] showed that for Mandarin-accented 
speech, transcription accuracy in a speech-
perception-in-noise task is higher when a picture of 
an East Asian woman is presented to listeners 
compared to a Caucasian woman or a silhouette. The 
greater congruency of the East Asian face with 
accented speech thus increases comprehension 
compared to the less compatible Caucasian face [9, 
10]. In general, these prior studies in speech 
perception are consistent with the assumption that 
seeing an East Asian face may trigger a “forever 
foreigner” stereotype [11] and that the sociolinguistic 
expectations of East Asian and Caucasian faces can 
induce distinct perceptual responses. 

An untested question is whether the perceived 
ethnicity of visual guises also impacts speech 
production. Prior work has shown that speakers tend 
to produce more effortful speech (e.g., through a 
slower speaking rate) when communicating with 
listeners who may have difficulty understanding 
them, such as non-native speakers or individuals who 
are hard-of-hearing [12]. These acoustic-phonetic 
modifications, also known as “clear speech”, benefit 
listeners by increasing intelligibility compared to 
more “casual speech” [13]. Clear and casual speech 
are often elicited through explicit instructions to 
speakers (e.g., “Speak clearly to someone who may 
have trouble understanding you”; “Say the sentences 
in a natural, casual manner” [14]). However, it is not 
yet known whether the presentation of different visual 
guises (without written instructions) will affect 
speech production. 

The current study tests three hypotheses. If seeing 
an Asian face triggers expectations that the listener is 
a non-native speaker with difficulty understanding 
English, then: (1) speakers should hyper-articulate 
(i.e., produce greater intensity, higher pitch, slower 
speaking rate, and greater pitch range) when looking 
at an Asian face compared to a Caucasian face; (2) 
speech patterns in the Asian and Caucasian face 
conditions should be similar to non-native-directed 
speech and casual speech, respectively (where the 
latter two styles are elicited via explicit instructions); 
(3) individuals who rate the Asian face as being more 
likely to be a non-native speaker relative to the 
Caucasian face should hyper-articulate more when 
looking at the Asian face. 
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2. METHODS 

2.1. Participants 

48 native English speakers (35 female, 13 male, 0 
non-binary; mean age = 19.17; sd = 1.71) were 
recruited from the University of California, Davis 
(UC Davis) Psychology subjects pool and received 
course credit. One participant was removed for lack 
of attentiveness during the task. 

2.2. Visual Guises 

Figure 1 shows the images of the Asian and 
Caucasian faces. The pictures, which were selected 
from the Chicago Face Database, were rated as being 
females in their mid-20s and as conforming to their 
self-reported ethnicity in a norming study [15]. 
 

 
 

Figure 1: The Asian face (left) and the Caucasian face 
(right) used in this study. 

2.3. Procedure 

Participants completed two recording sessions on 
separate days between one and three days apart. In 
one session, there were two blocks – one presented 
the Caucasian face, and another presented the Asian 
face. The order of the blocks was counterbalanced. 
On each trial, speakers were shown a face and a 
sentence and asked to “produce the sentence to the 
listener in the image”. After both blocks, participants 
rated the faces on how much they looked like non-
native English speakers from 1 (“Strongly Disagree”) 
to 7 (“Strongly Agree”). 

In another session, there were three blocks: (1) 
non-native-directed speech; (2) casual speech; (3) 
hard-of-hearing-directed speech (not analyzed here). 
To elicit non-native-directed speech, speakers were 
asked to imagine “talking to a listener who is a native 
speaker of Mandarin and is learning English”. For 
casual speech, participants were asked to talk 
“casually” as if “to a listener who is a native speaker 
of English”. The non-native-directed speech block 
always preceded the casual speech block. Neither 
block presented a visual image. 

For all blocks, speakers produced the same 80 
semantically unpredictable sentences (e.g., “Tom 

discussed the hay”) from the Speech Perception in 
Noise Test [16]. Session order was counterbalanced. 
Productions were recorded in a sound-attenuated 
booth using a Shure WH20 XLR head-mounted 
microphone and digitally sampled at a 44-kHz rate. 

2.4. Statistical Analysis 

Intensity, pitch, speaking rate, and pitch range were 
measured over each sentence using Praat [17]. Speech 
rate was calculated by dividing the number of 
syllables by the sentence duration (in seconds). Each 
variable was modelled via separate linear mixed-
effects regression models with the lme4 R package 
[18]. All models had a treatment-coded fixed effect of 
Block (4 levels: Asian face, Caucasian face, Non-
native-directed, Casual [reference level]) with by-
listener and by-sentence random intercepts and by-
listener random slopes for Block. The marginal and 
conditional coefficients of determination were found 
with the r.squaredGLMM function [19]. 

To test whether the ratings of the faces affected 
individual differences between the visual guise 
conditions, a correlational analysis was conducted. 
For each participant, the difference in ratings between 
the Asian and Caucasian faces was calculated, where 
a more positive difference indicates a greater 
perception that the Asian face corresponds to a non-
native English speaker. For each participant, the 
difference between the mean value in the visual 
conditions was calculated for each acoustic variable. 
Pearson product-moment correlations were computed 
between the difference in ratings and the difference in 
the acoustic variables (e.g., testing if those who rated 
the Asian face as being more likely to be a non-native 
speaker also spoke with greater average intensity in 
the Asian face condition). 

3. RESULTS 

3.1. Intensity 

Neither non-native-directed speech (Coef = 0.59, SE 
= 0.37, z = 1.62, p = 0.11), nor the Asian face 
condition (Coef = 0.11, SE = 0.57, z = 0.20, p = 0.84), 
nor the Caucasian face condition (Coef = 0.40, SE = 
0.54, z = 0.74, p = 0.47) are significantly different in 
mean intensity from casual speech. The marginal and 
conditional coefficients of determination were 0.001 
and 0.88, respectively. 

3.2. Pitch 

Neither non-native-directed speech (Coef = 1.86, SE 
= 1.10, z = 1.70, p = 0.10), nor the Asian face 
condition (Coef = -1.72, SE = 0.98, z = -1.77, p = 
0.08), nor the Caucasian face condition (Coef = -1.44, 
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