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This Project examines the effectiveness of audio-visual training on non-native
English speech perception. Previous research utilizing audio-visual training has been
employed in the field of speech pathology, showing positive outcomes on improving
speech among dyslexic children. However, few studies to date have examined its use in
second language learning, specifically labial and labiodental consonants (i.e., /b, p, m, f,
v/), which are known to be challenging for many second language learners. The aim of
this project is to explore audio-visual training across 3 native language groups,
Mandarin, Japanese, and Arabic, who are all English language learners. Participants
undergo a training regimen designed to examine the effects of audio-visual and audio-
only training. We hypothesized that perception performance will improve after two days
of training and will improve more after audio-visual training and 2) perception
improvement will rely heavily on a participants’ language background and known
difficulties with specific labial and labiodental sounds. Results from this study showed

audio-visual training having no effect on Mandarin and Arabic speakers but an effect on
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Japanese speakers. Additional results suggest that the effectiveness of audio-visual
training may be language-specific, which may have pedagogical implications on its use

in second language teaching and learning.
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Non-Native Speech Sounds: A Problem

Learning a new language is not an easy task. Human perception of speech, or
our ability to process and understand language through listening and/or seeing, is highly
influenced by linguistic experience. Among adults, the native language (L1) carries
substantial weight on how one processes non-native speech sounds. Identification of
non-native speech sounds, or phonemes (a unit of sound that distinguishes one word
from another in a specific language; e.g., the words pat versus bat in English are
distinguishable by phonemes /p/ and /b/ ), may become difficult when the target second
language (L2) phoneme is mistakenly confused with one in L1. For example, a typical
native English speaker may perceive words “pat” and “bat” as two different words, but
an English as a second language learner may perceive the two words as “bat” and “bat”.
Instead of perceiving the two phonemes, /p/ and /b/, as being qualitatively different, the
second language learner perceived both as being qualitatively the same where /p/ was
ascribed as being the same as /b/. Another common example is Japanese English
learners’ perception of the English /I/ and /1/. Second language learning therefore,
becomes a difficult task when the learner is unable to make appropriate phoneme
discriminations. Inability to make appropriate phoneme discriminations may have
negative implications on second language learner’s abilities to comprehend and
communicate effectively with native speakers of the L2. Rise in communication
difficulties, in turn, may have influence on non-native speakers’ abilities to engage and
participate in L2’s culture. Second language acquisition research does show, however,
that non-native perceptual difficulties may be reversible by extensive perceptual

training.



Research has shown that non-native perceptual difficulties may be improved
through intensive conversational training (MacKain, Best, and Strange, 1981), high
variability laboratory training (Logan, Lively, Pisoni, 1991, 1993; Lively et al., 1993,
1994; Bradlow, Pisoni, Yamada, Tohkura, 1997; Shinohara & Iverson 2018), and more
recently, audio-visual training (Kartushina, Hervais-Adelman, Frauenfelder, Golestani,
2015; Peng, Chen, Wang L., Wang H., 2018; Lim & Holt, 2011; Wang, Spence,
Jongman, Sereno, 1999; Wang, Behne, Jiang, 2008, 2009; Hazan, Sennema, Faulkner,
Ortega-Llebaria, Iba, Chung, 2005, 2006; Sekiyama, 1997), where audio-visual training
was more effective on improving non-native speech perception than auditory alone
training (Hazan et al., 2005, 2006, 2010).

Perception of speech is both an auditory and visual task. Incorporation of audio-
visual training is useful since it combines the use of audio and visual cues and creates
speech representations similar to what learners may encounter in face to face
communication. Contrary to auditory alone training, visual cues may carry important
linguistic information and add to learners’ overall understanding and perception of an
L2. Research have shown that lip-reading can provide valuable information when
speech is unclear. This is demonstrated in speech-in-noise identification tasks where
audio-visual training was superior in speech intelligibility than auditory alone
(Lidestam, Moradi, Pettersson, Ricklefs, 2014; Sumby & Pollack, 1954). Evidence of
the visual stream containing important speech information in speech processing is also
shown in the McGurk effect. The McGurk effect is a perceptual phenomenon where

visual cues for one sound (/ka/) is dubbed with audio cues for another (/pa/), and results
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in the perception of a third sound (/ta/) (Mcgurk & Macdonald, 1976). In sum, visual
cues can have powerful influence on one’s perception of speech. This may be critical in
second language perception during situations where auditory information is not reliable
in distinguishing speech sounds. Visual information, therefore, may be supplemented to
aid learner’s understanding of unfamiliar speech sounds.

Previous investigation of audio-visual training have been employed in the field
of speech pathology and second language acquisition of the English /r/ and /1/ among
Japanese speakers. However, little research has employed its use on more visually
salient phonemes, labials and labiodentals. The current research will be used to bridge

this gap.



Background

Categorical Perception

How a listener perceives and identify sounds is important in the understanding
of second language acquisition. One of the key characteristics of how listeners organize
speech sounds is through categorical perception. Categorical perception is the
perception that different sensory phenomena are qualitatively, or categorically different.
In Liberman, Harris, Hoffman, and Griffith (1957), researchers used a speech
synthesizer and created a series of syllables panning categories /b/, /d/, /g/, followed by
/a/. The researchers varied the speech-like sounds in small steps along an acoustic
continuum and asked English listeners to label them as b, d, or g. Results showed that
listeners tend to divide the continuum into three sharply defined phonemic categories.
In a second experiment, researchers measured listeners’ abilities to discriminate
between sounds. Results showed that listeners were better at discriminating sounds
between categories than within categories. In other words, sounds that have different
phonemic labels are typically easier to distinguish than those in the same phoneme
class. Reports on other languages revealed that phonemic categories were formed at
different boundaries along the b-d-g continuum. In sum, while speech sounds could be
many and various, listeners tend to reduce the many sounds they hear into distinct
categories already available in their native phonemic categories. Discrimination of these
sounds are much easier when the sounds are between categories, identified as being
qualitatively different, than within categories, identified as being qualitatively the same.

However, because the phonemic boundaries formed along the continuum are different



with each language, a problem may arise when listeners try to discriminate sounds in a

second language.

Perceptual Assimilation Model (PAM)

One theoretical model that underlies perception of non-native speech is Best’s
(1995) Perceptual Assimilation Model (see figure 1). According to PAM, perception of
L2 sounds are based on their gestural (articulatory organs, place of articulation, manner
of articulation) similarity to an existing native phoneme and can either be assimilated,
uncategorized, or non-assimilable. The degree to which L2 sounds are correctly
discriminated after assimilation vary from poor to excellent depending on the goodness
of fit and assimilation type. Best (1995) posits that there are 5 patterns of assimilation
that occurs during assimilation of contrasting non-native phones: 1) single-category
(SC) assimilation, where both L2 sounds are assimilated into one category and are
perceived as either a good, acceptable, or deviant exemplar of the L1 category, 2) two-
category (TC) assimilation, where two L2 sounds are assimilated to two different L1
categories, 3) Category-Goodness (CG) assimilation, where both L2 sounds are
assimilated to the same L1 category, but with varying goodness of fit (one L2 sound
may be a better exemplar of the L1 than the other), 4) uncategorized-categorized, where
one L2 sound is assimilated to an L1 category, but the other is not, 5) uncategorized-
uncategorized assimilation, where neither L2 sound is assimilated into any of the L1
category.

Research interested in PAM have primarily focused on three assimilation types:

SC, TC, and CG. A common example of SC assimilation is of Japanese speakers



assimilating the English /1/ and /r/ contrasts to the Japanese /r/ (Bradlow et al., 1997).
Typically, the discrimination scores for this assimilation type have been very low since
both sounds are perceived as being phonetically equal. An example of TC assimilation
is of French speakers’ assimilation of the English /8/ and /0/ contrasts as /d/ and /t/
(Jamieson and Morosan, 1986). Discrimination scores for TC assimilation have usually
been high since the two sounds being compared are labeled as categorically different.
Example of CG assimilation is of French speakers’ assimilation of the English /w/ and
/t/ contrasts and assimilating the English /r/ as being /w/-like (Hall¢, Best, and Levitt,
1999). Discriminations scores for CG can be low, but usually not as low as SC because
there is a goodness difference (one sound is a good fit, the other a poor fit); whereas,
there is no goodness difference in SC (both sounds are equally a good fit, or a deviant
fit).

Lastly, non-assimilable occurs when listeners perceive the sounds as non-speech
sounds and do not assimilate the sounds into the native phonological space. An example
would be English listener’s perception of Zulu clicks as being non-speech sounds (Best
& Avery, 1999). Results show that English listeners discriminate the Zulu clicks quite
well.

Overall, the PAM model illustrates the native phonological system of having
strong influence on a listeners’ perception of an L2. While discrimination of L2 sounds
may be good when the goodness of fit of the assimilation is excellent, poor goodness of
fit may result in increased discrimination problems and perceptual difficulties.

Therefore, assimilation of an L2 sound into an L1 category may not always be the best



representation of what the L2 sound is perceptually like to a native speaker and second

language learners may have to explore other ways to make the distinctions clearer.

Figure 1. Best’s Perceptual Assimilation Model (PAM)
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Labials/Labiodentals

The place of articulation plays an important role in how speakers perceive
sounds. Place of articulation is where articulation of a consonant occurs. Consonants
that are produced by the lips (labials, labiodentals) are easier to distinguish than
consonants produced further in the vocal tract (see Figure 2). Labials are consonants
made with two lips such as the English /p/, /b/, /m/ in words pie, buy, and my; whereas,
labiodentals are consonants made with the lower lip and upper front teeth such as the

English /t/ and /v/ in words fie and vie. Overall, increased awareness of how the



articulators move during voice productions may aid second language learner’s
perception and production, especially when specific phonemes are absent in the
learner’s L1. Labial and labiodental consonants are a good start because of their high

visual saliency.

Figure 2. [llustration of labial and labiodental place of articulation in the vocal tract.

Labial place

: Bilabial:
labi® p, b, m
Labiodental:
bilabial f v

Figure thanks to Jennifer Venditti

The distribution of labial and labiodental consonant phonemes differ across phonemic
inventories of each language. These differences are illustrated in Table 1 across English,

Arabic, Mandarin, and Japanese.



English Arabic Mandarin Japanese
Labia | Labiodent | Labia | Labiodent | Labia | Labiodent | Labia | Labiodent
1 al 1 al 1 al 1 al
Plosive | p b p p
b p" b
Nasal m m m m
Fricativ f v f f ¢
e

Table 1. Phonemic Inventory of labial/labiodental contrasts across English, Arabic,

Mandarin, and Japanese. This table was adapted from phonemic inventories available

on American Speech-Language-Hearing Association’s website)

In the English phonemic inventory, labial consonants /p/, /b/, /m/ and labiodental

consonants /f/ and /v/ are present. However, not all of these consonants are present in

other languages. In the Arabic phonemic inventory, there are no English consonants /p/

and /v/. In the Mandarin phonemic inventory, there are no English consonants /b/ and

/v/. Lastly, in the Japanese phonemic inventory, there are no English consonants /f/ and

/.

Previous second language acquisition research have shown Arabic speakers

having difficulties discriminating between /b/-/p/ and /v/ contrasts (Binturki, 2001) and

Japanese speakers between /b/-/v/ contrasts (Yoshida & Hirasaka, 1983) and Mandarin

speakers with /v/ (Zhang & Hayashi, 2015); however, the amount of research dedicated

to investigating these consonants is meager compared to the extensive research
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conducted in other areas such as Japanese speaker’s discrimination of /I/ and /r/ (Logan
etal., 1991, 1993; Lively et al., 1993, 1994; Bradlow et al., 1997; Shinohara et al.,
2018) and Mandarin tones and pronunciation (Wang, Spence, Jongman & Sereno, 1999;
Wang, 2013; Peng, Chen, Wang L., & Wang H., 2018). Further investigation of
perceptual difficulties experienced with labial/labiodental consonants would add to the
field.

The phonemic inventory illustrates the range of sounds that listeners are
typically exposed to in their native language, but also the possible assimilations that
may arise of not having an L2 sound. Although cross examination of phonemic
inventories may not always accurately predict learners’ perceptual difficulties, it does

give researchers and educators a better idea of learner’s base linguistic knowledge.
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Use of Audio-visual Training

Computer-based training and audio-visual software are now steadily used across
various linguistics and speech pathology research. Audio-visual training is pairing audio
material with visual material. One of the basic advantages of using audiovisual training
is the ability to develop better phonemic awareness through incorporation of sounds and
digitized speech alongside words and high-quality graphics (Magnan et al., 2004). The
development of this resource provides researchers opportunities to make research
designs more creative and interactive. This is especially helpful in developmental
research, since it allows researchers to develop game-like presentations to maintain
child interest while still administering immediate feedback. The primary use of audio-
visual training typically involves a listening and reading task. Application of this
resource has widely been explored in speech pathology, specifically dyslexia. Dyslexia
is a disorder that involves difficulties learning to read or interpret words. One
hypothesis suggest that dyslexia is the result of having phonological deficits, the
inability to discriminate acoustic cues important in distinguishing phonemes apart. This
was explored in various dyslexia research. In Magnan et al. (2004), the study
administered daily audiovisual voicing exercises to children 30 minutes a day, 4 days a
week, over 5 weeks. Participants were assessed on reading task before and after the
training. The ending results showed that training in ortho-phonological representations
significantly improved the participant’s reading ability. This is consistent with Veuillet
et al. (2007), who assessed auditory deficits, altered voicing sensitivity, in children with
dyslexia through a categorical perception test using bilabials /ba/ and /pa/. Results from

this study showed that auditory deficits are reversible by training and that audiovisual
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training was effective in improving reading comprehension among dyslexic children.
The summation of the two studies demonstrates the effectiveness of audiovisual training
in improving speech perception, such as categorical perception, among dyslexic
children. Implications from these studies have surprising connections to second
language learning, for one of the main issues second language learners face when
learning a new language is also issues with categorical perception. Application of
audiovisual training in second language acquisition would be helpful in evaluating
whether use of audiovisual training have implications beyond speech pathology.
Further, it would be interesting to see if the training also offers learning effects in
production.

There are robust studies on second language acquisition and non-native speech,
many of the studies present focus on exploring perception and production of English /r/
and /I/ among native Japanese speakers. Many of these explore the use of direct visual
feedback to enhance English perception and production. A study by Tateishi (2013)
investigates whether production training using ultrasound as visual feedback leads to
improved production and perception on /r/ and /l/ contrast. Results showed potential
production improvement in /I/ but no perception improvements in either of the
phonemes. Similarly, Hattori (2010) also explores this relationship but with real-time
spectrograms and hand mirrors to help guide productions. But like Tateishi (2013),
Hattori (2010) also only saw improvements in productions and not perception. These
results assume the possibility that perception and production do not develop in tandem,
and echoes results expressed in Baese-Berk & Samuel (2016), that productions and
perceptions may have separate mental representations.

12



One study that specifically looks at perception and production through use of
audio-visual training is Hazan et al. (2005). The study assessed perception and
production of consonants: /b, v, 1, 1/ by Japanese learners of English before and after an
audiovisual training. For the purpose of my research, I will evaluate the results of /b/
and /v/. Participants were divided into one of three trainings: audio training (only
hearing), audiovisual training (hearing and seeing), and visual (only seeing) training.
The recording used for each training featured a British English speaker saying
contrasting minimal pairs aloud. Participants were asked to make judgement about the
recording based on their training (did you hear, hear/see, or see “van” or “ban” or
“pan”?). Participants continued to do this for 10 sessions throughout a 4-week period,
with each session lasting about 40 minutes. Perception changes were measured by a
pre/post-test featuring nonsense words with the two consonants. Results found that
audio-visual training improved the perception of the labial/labiodental contrasts more
than the auditory alone training. These results show that audiovisual training is effective
in improving perception of English consonants that are marked visibly on the lips.
However, there were study limitations. The study only focused on distinguishing
between /b/ and /v/ due to voicing confusions between /b/ and /p/. This suggests
consonant perception probably improved as a result of visual and not audio input.
Further, the study also did not assess for participant productions of these consonants.
Furthermore, the study also only utilized one population sample. Therefore, I plan to

address these limitations in my research by using audiovisual training to:

1. Evaluate for all English labial/labiodental consonants /b, p, m, f, v/

13



Evaluate for when consonants are in the initial position versus final
position

Evaluate participant perception and production before and after training

Incorporate a broader and more diverse population sample

14



Purpose

The purpose of this study is to assess non-native speech production and
perception before and after audiovisual training, specifically labial and labiodental
consonants (e.g., /b, m, p, f, v/), as these have previously been demonstrated to be
challenging for many second language learners. Further, these consonants are visible on
the lips of participants, though the differences between them are typically NOT visible.
We will train and test participants in two language learning paradigms: audio-only and
audio-visual. Participants will be tested to examine the effectiveness of each paradigm
in improving second language learning, specifically on whether audiovisual training is

helpful in second language perception and production.
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Methods

The following research was approved by the International Review Board from

the University of Oregon.

Participants

A total of 21 international students (ages 18 to 40, 11 female) with an L1 in
Arabic (N=4), Japanese (N=8), and Mandarin (N=9) recruited from the American
English Institute (AEI) and the broader University of Oregon community participated in
the study (see appendix D for recruitment script). All were non-native speakers of
English and had only been in the states for an average of 7 months. Participants all had
self-reported normal to corrected vision and hearing. Each were reimbursed 20 dollars
for their participation in the study. One subject was later removed from the analysis due
to inconsistent scores. Participants were randomly assigned into 1 of 2 training

paradigms (audio-only vs. audio-visual) as illustrated in Table 2.

Table 1. Distribution of participants across the two training paradigms.

_ Audio-Only (A) Audiovisual (AV)
L1 Mandarin 4Q2F,2M) 53F,2M)

L1 Japanese 42F,2M) 42F,2M)
L1 Arabic 22M) 2(1F,1M)

Total 10 11

The following study followed a similar methodology as the one used by Hazan

et al., 2005, 2006; however, instead of assessing production and perception of liquids,
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this study only focused on the production and perception of labials (/b/, /p/, /m/) and
labiodentals (/f/, /v/) as few studies to date have focused comparing and contrasting the
production and perception of these consonants, which are usually visually salient to

native English speakers but not second language learners.

Questionnaire:

On the first day of the study, before beginning the experiment, participants filled
out a survey asking about their basic demographic information and first and second
language experiences (see appendix B). This included years spent learning English, and
any language proficiency test scores, if they know or wish to provide them.
Questionnaires were filled out on paper and matched to participation code only. These
provided researchers better understanding of participants’ background and experiences

with other languages.

Consent and Debrief:
All participants were presented with a consent form (see appendix A) before the
experiment and a debrief form (see appendix C) after the experiment. Consent and

debrief forms were available in each of the participant’s respective native language.

Pre- and Post-test materials

Real and nonsense words (the same set used in the training, see Appendix E)
and a list of 12 sentences were used to evaluate consonant identification before and after
the training (see Appendix F). The sentences featured the consonants /b/, /p/, /m/, /1/,

and /v/ throughout various syllable structure (CV, VCV, and VC) and were used to
17



gather participants’ base language perception and production ability. Each item was
recorded once, yielding a total of 132 tokens. No instruction or feedback was given on
the production of these sounds. Participants were asked to try their best to reproduce the

tokens on their own without any help or input.

Training materials

24 sets of English minimal pairs (real and nonsense words) were recorded, with
each featuring a labial/labiodental (/b/,/p/, /m/, /f/, /v/) consonant in either the initial or
final position of a word (e.g., ban vs. cub, see Appendix E). There were 12 sets of initial
position words and 12 sets of final position words. All minimal pairs within the same
string followed the same syllable structure (ban vs. pan, not ban vs. back). Equal
number of minimal pairs across all labial/labiodental consonants were created, for a

total of 120 tokens.

Stimuli

A female native English speaker (age 21) enrolled in the University of Oregon
recorded the pre/post-test and training items. Video recordings were recorded in a
soundproof room located at the Speech Perception & Production Lab located in the
Spoken Language Research Laboratories in Eugene. The video was taken on a clear
backdrop, and proper lighting was adjusted to ensure good video quality. Because the
study was interested in observing identification of labial/labiodentals, the video camera

was zoomed in and aligned to only feature the speaker’s mouth. No other facial features

18



were included in the video clips. Sound recordings were recorded on a lapel mic that
was attached to both the talker and recording camera. Complete recordings were
digitally transferred to computers in the lab, and later edited so that the start and end
frames did not have prolonged pauses. Audio recordings were created after by

converting video recordings to a .wav file with an audio sample rate of 44.1Khz

Pre- and Post-Test

Production:

Participants were presented with a list of experimental tokens (see Appendix E)
on a sheet of paper and were asked to say each aloud without any input or help.
Recordings were recorded using a blue yeti microphone connected to the computer.
Complete recordings were saved individually on an audio analysis program called Praat
(SOFTONIC INTERNATIONAL S.A. 2019). After completing the list of words, they
were asked to read aloud the list of 12 sentences, which featured consonants measured
in the training. The productions were recorded and saved again on Pratt for later

acoustic analysis.

Perception:

This test was administered auditorily on the lab computers. Participants were
engaged in a 2 Alternative Forced Choice (2AFC) identification task. An audio
recording of a token was played alongside two words displayed on the screen, one on

the left and one on the right. Participants were asked to select which one of two options
19



they heard by pressing keys “z”” (word on the left) and “m” (word on the right). An
example would be did you hear “pin” or “bin”. Feedback was not provided. Response

time and accuracy was measured.

Perception Training

The audio and audiovisual training paradigms were designed using PsychoPy
(Peirce, Gray, Simpson, MacAskill, Hochenberger , Sogo, Kastman, Lindelov, 2019)
and later uploaded and run in sound proof rooms located in the Speech Perception &
Production Lab. The recording stimuli were presented to participants through a headset
while participant recordings were recorded through a usb connected yeti microphone.
Presented stimuli were set at a good hearing rate and were adjustable according to
participants’ liking. After completing both parts of the pre-test, participants were
assigned to one of two paradigms: audio-only (A) and audiovisual (AV), The training
task was an adaptation of the High Variability Phonetic Training (HVPT) used across
many identification studies (Logan, Lively, Pisoni, 1991; Bradlow, Pisoni, Akahane-
Yamada, Tohkura, 1997; Hazan et al., 2005; Hazan, Sennema, Faulkner, Ortega-
Llebaria, Iba, Chung, 2006). This was the same 2AFC perception task described above
but with immediate feedback after each response (either “correct!” or “incorrect!”).
There was no time limit to respond, but each stimuli was only presented once. A
response was required before participants could move on to the next token. Participants
were given practice trials with the experimenter present before starting on the assigned
(A or AV) training paradigm. In each training paradigm, participants either heard (A) or

heard and saw (AV) the stimuli and responded by pressing keys “z” (word on the left)
20



or “m” (word on the right). The display of the AV training was similar to the A training
but with a video of the native English speaker producing the sound (see figure 3). The
entire training was two sessions long, held over the period of two days. Each training
session was approximately 35 to 40 minutes, for a combined total of 80 minutes of
training. The 120 tokens were randomized across 4 blocks, to make up a total of 480
tokens per day and 960 tokens across two days.

The procedure for day 2 of the experiment were similar to day 1. Participants
were asked to continue the 2AFC training task followed by a post-test, which was the
same as the pre-test described above, where participant’s production and perception

were measured.

21



Figure 3. Display of audio-only training (A) versus audio-visual training (AV)
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Analysis:
The data gathered from the 2AFC task were analyzed quantitatively using mixed
analysis of variance (ANOVA) on SPSS to assess any training effects on improvement

of labial/labiodental consonants (IBM Corp. Released 2017. IBM SPSS Statistics for

Windows, Version 25.0. Armonk, NY: IBM Corp).
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Results

Overall performance

Before conducting any analysis, the data was evaluated for normality through
SPSS through its explore feature and was checked for a skewness and kurtosis value
between -2 and +2 and an even distribution on a histogram (George & Mallery, 2010).
One outlier was identified and was removed from the data analysis. Although the
pre/post-test were assigned, later evaluation of the data discovered that there was no
assessment of consonant final position. This is important as consonant position is one of
the independent variables of interest in this study. Therefore, the pre/post test data were
not used, and data from day 1 and day 2 were used instead to evaluate participants’
overall performance across time. A repeated measures of variance (ANOVA) was used
to calculate difference in condition (A, AV) on time (day 1, day 2). This interaction is

illustrated in Figure 4.

Figure 4. Interaction of time x training on identification performance
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In the A condition, there was a difference of day 1 and day 2 score of -0.22%
while in the AV condition, there was a difference of day 1 and day 2 score of -1.15%.
Overall, neither training had a significant effect on participants’ performance on the
identification task and scores between the 2 training days did not significantly change.

The overall performance between the 3 L1 group in each condition were
calculated to observe their overall accuracy on the identification task. Mean percent

correct scores across A and AV for each L1 group were illustrated in Figure 5.

Figure 5. Mean % correct scores of the 3 languages (Arabic, Japanese, and Mandarin)

across A and AV training
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For Arabic L1 speakers, the mean percentages were 92.81% (no s.d. because
there was only 1 subject) in the A condition, 95.73% (s.d. 2.06) in the AV condition and
a combined average of 94.27%. For the Japanese L1 speakers, the mean percentages

were 96.12% (s.d. 1.36) in the A condition, 94.51% (s.d. 3.29) in the AV condition,
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with a combined average score of 95.32%. Lastly, for the Mandarin L1 speakers, mean
percentages were 96.77% (s.d. .2.86) in the A condition and 97.01 (s.d. .711) in the AV
condition, with a combined average of 96.89%. The averaged mean total in A across all
L1 was 96.03% (s.d. 2.31) and 95.95% (s.d. 2.34) in AV, with a combined average of
96.89%. The mean percentages of all these scores showed that Mandarin L1 speakers
had the highest performance accuracy, followed by Japanese L1 speakers, and lastly
Arabic L1 speakers. However, the differences between them were very small, with only
about 1% difference between each group. These results suggest that performance scores

between each L1 were not significantly different from each other.

Training effects on specific paired contrasts

Though all participants scored near ceiling results, observations were made of
lower accuracy scores on specific paired labial/labiodental contrasts in each condition
(see Figure 6). For Arabic speakers, the mean score of the /b/-/p/ initial paired contrast
was 57.29% in A and 82.29% in AV. The /f/-/v/ final paired contrast was 68.75% in A
and 93.75% in AV. For Japanese speakers, the mean score of the /b/-/v/ initial paired
contrast was 78.95% in A and 86.22% in AV. Scores for Mandarin speakers were
consistent in both conditions. Lower bound scores, however, were found on the /f/-/v/
final paired contrast with 78.65% in A and 77.5% in AV. To see whether the differences
above were a result of the training assigned, a multivariate analysis of variance
(MANOVA) was used for Arabic with scores from /b/-/p/ initial, /b/-/v/ initial, final, /f/-
/v/ initial, final as dependent variables and training as the independent variable. Results

from the MANOV A showed that there was not a statistically significant difference in
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scores between the 2 trainings. For Japanese speakers, a one-way ANOVA using scores
from /b/-/v/ initial as dependent variables and training as an independent variable,
results showed training had no significant effect on score changes. Overall, training had
no effect on improving known challenging labial/labiodental contrasts for specific L1
groups. Performance on the identification task, however, do seem to be consonant

specific as some pose to be more challenging than others.
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Figure 6. Mean % correct scores of paired contrasts (/b/-/p/, /b/-/v/, /f/-v/) in initial and

final position across the 3 languages (Arabic, Japanese, Mandarin) in A and AV training
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Condition effects on consonant position across L.1 groups

Changes in scores were observed between position (initial, final) of paired
contrasts across both conditions. (see Figure 6). For Arabic speakers, the score
difference between initial and final position on the /f/-/v/ contrast was 12.71% in A and
15.29% in AV while the score difference between initial and final position on the /b/-/p/
contrast was 12.71% in A and 15.29% in AV. For Japanese speakers, the difference
between initial and final position on the /b/-/v/ contrast was 6.88% in A and 15.02% in
AV and the difference between the /b/-/p/ paired contrast was 7.73% in A and 2.91%.
Lastly, for Mandarin speakers, the difference between initial and final position of the
/b/-/p/ paired contrast was 8.92% in A and 7.52% in AV while the initial and final /{/-/v/
paired contrast was 18.75% in A and 18.33% in AV. The data suggest consonant
position played an important role on participants’ performance on the identification
task.

In order to see if these within-subjects differences were statistically significant
and whether training played a factor, a repeated measures ANOVA was used by
assigning paired contrasts (ones specifically known to be difficult for non-native

speakers in each group) and position (initial, final).

Arabic

In a repeated measures ANOV A using paired contrasts (/b/-/p/, /f/-/v/) and
position (initial, final) as within group factors, and training (A, AV) as between subjects
factors, results showed that there was not a significant effect of paired contrasts,

position, or condition on participants’ performance on the identification task.

29



Japanese

In the Japanese sample, the position between /b/-/v/ and /b/-/p/ contrasts were
evaluated. A repeated measures ANOVA was performed using paired contrasts (/b/-/v/,
/b/-/p/) and position (initial, final) as within-subjects factors and condition (A, AV) as
between-subjects factors. Results from the test showed that there was a main effect for
position [F (1,6) = 6.824 p = .040] and a main effect for contrast [F(1,6) = 8.981 p=
.024] , and a statistically significant position*contrast*condition interaction [F(1,6) =
5.23, p =.014] (see figure 7). Overall, results from the test show that consonants were
easier to identify in the initial position than in the final position. Additionally, it was
easier to identify between /b/-/p/ than /b/-/v/. Lastly, identification of these paired
contrasts in specific positions changed as a result of training. Japanese speakers were
able to perform better on identifying /b/-/p/ in the final position in the AV training than
in the A training. Additionally, they were also able to identify /b/-/v/ in the initial
position more accurately in the AV training. Results here suggest AV training of having
a positive effect on improving Japanese speakers’ perception of some challenging

labial/labiodental sounds.
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Figure 7. Mean % correct of position x contrast x condition for Japanese speakers
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In the Mandarin sample, the within-subjects effect of the /b/-/p/ and /t/-/v/ paired

contrast in the initial and final position were evaluated. A repeated measures ANOVA

31



was used with paired contrasts (/b/-/p/, /f/-/v/) and position (initial, final) as within-
subjects factors and condition (A, AV) as between subjects factors. Results from the test
showed that there was a main effect for position [F(1,7) =27.291, p =.001] and a main
effect for contrast [F(1,7) =9.086, p =.020] and a contrast*position interaction [F(1,7)
=6.049, p = .044] (see figure 8). These results indicate that position played a significant
role in participants’ identification of these paired contrasts. Identification were also
made easier when consonants were in the initial than final position. Additionally,
correct identification was influenced by the type of paired contrasts asked to be
identified. Participants were able to identify /f/-/v/ initial words (e.g., fan and van) with

high accuracy while /f/-/v/ final words (e.g., cuf and cuv) were difficult.
Figure 8. Mean % correct of position x contrast for Mandarin speakers
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Discussion

Contrary to the initial hypothesis, there was no significant difference between A
or AV training on improving participants’ identification of labial/labiodental sounds.
Scores between the two days also did not significantly change. Overall, the averaged
mean percent correct scores across both training paradigms were very high for each L1
group (Arabic = 94.27%, Japanese = 95.32%, Mandarin = 96.77%), which left little
room for improvement. I suspect that one of the main reasons behind these ceiling
scores were participants’ prior English experience. According to the Language
Experience Questionnaire administered before the training, many participants reported
previous English learning/training in their native country for an average of at least 8
years before enrolling at the AEI. Additionally, most participants were level 5 or 6
students at the AEI, which are two of the highest-level classes at the AEI. Therefore,
many of the participants were, in fact, not beginning English learners, but semi-
experienced English learners. However, performance scores were not consistent across
all labial/labiodental paired contrasts as lower accuracy scores were observed across
each group. For Arabic speakers, lower correct scores were observed following
identification of labial/labiodentals /p/, /b/, /v/, /f/ sounds, which was consistent with
other studies focusing on Saudi ESL learners (Flege, 1980; Binturki 2001). In an
analysis of pronunciation errors of Saudi ESL learners, Binturki (2001) also found that
Arabic learners tend to have lower accuracy means when trying to discriminate between
/b/-/p/ and /v/ contrasts. This was probably true due to a result of voicing confusions
between /b/ and /p/ as /p/ is absent in the Arabic phonemic category. In fact, many of

the lower accuracy paired contrast observed were all relative to missing phonemes in
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each L1 group’s native phonemic category, with Japanese speakers having difficulty
identifying between /b/, /p/, /v/ sounds and Mandarin speakers with /f/ and /v/ sounds.
These trends show how categorical perception may have had a strong influence on
participants’ performance on the identification task; thereby supporting the PAM (Best,
1995) model of second language perception. Accuracy scores, overall, may be a result
of having category specific confusions between L1 and L2 and identification scores
may have been low as a function of speakers integrating L2 sounds into already existing
L1 categories (Best, 1995). These observations posit that participant scores were, in a
great degree, influenced by knowledge or experience of their L1, which supports our
second hypothesis that participant performance on the identification task will be heavily
influenced by their language background and known difficulties of labial/labiodental
sounds.

Results from the assessment on consonant position showed great difference
between how labial/labiodental consonants were identified when placed in the initial
versus the final position of words. Both Japanese and Mandarin speakers were better at
identifying labial/labiodental consonants when placed in the initial position of a word
than the final position of a word. This was consistent with findings from Zhang and
Hayashi (2015) in a study on perception of English syllable-final consonants by
Mandarin and Japanese speakers, where speakers were better at identifying syllable
initial-consonant (82.6%) than syllable-final consonant (67.8%). This may be because
in Mandarin and Japanese, consonants rarely appear in the final position of words. In
Mandarin, words typically end in a vowel sound. The only two consonants that ever do
appear in the final position are nasals /n/ and / n/ (Duanmu, 2000). Similarly, Japanese
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also favors final vowel sounds, and the only consonant that ever does appear in the final
is the placeless nasal /N/ (Nasukawa, 2010). The noticeable differences between the
high scores of when consonants were in the initial position versus when consonants
were in the final position show the importance position has in determining how
participants performed on the identification task. Moving forward, it would be helpful
to narrow the scope and target only final position consonants, as those tend to be more
challenging for Japanese and Mandarin speakers.

Although there was no A or AV training effect on participants’ identification of
labial/labiodental consonants, there was however, specific effects on Japanese
participants’ ability to identify between paired /b/-/p/ and /b/-/v/ consonants in the initial
and final position.

Results from the data showed that the AV training was more effective on
improving Japanese participants’ perception of the /b/-/p/ final contrasts than the A
training. Additionally, the AV training was also effective on improving Japanese
participants’ perception of the /b/-/v/ initial contrasts than the A training. Results from
here suggest that the effect AV training has on improving identification of
labial/labiodental contrasts may be position and contrast specific. The addition of
gestural cues in the AV training was only useful when trying to distinguish the /b/-/v/
initial contrasts and not the /b/-/v/ final contrasts. Overall, there seems to be different
weight in terms of how audio and visual cues are used to benefit Japanese participants’
perception of certain labial/labiodental contrasts. Therefore, it’s not really the case that
one training is superior than the other on improving second language perception, but
more that the effects may be language-specific.
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Implications

Although various audio-visual training studies have been implemented in second
language learning and acquisition research, few have explored its effects on improving
labial/labiodental speech contrasts among various language groups. This research was
created to bridge that gap. While general results did not show a change in performance
between audio-only training and audio-visual training on Arabic, Japanese, and
Mandarin participants’ perception of labial/labiodental speech contrasts there was,
however, an effect for specific paired contrast in specific positions (Japanese
participants’ perception of the /b/-/p/ final contrast and /b/-/v/ initial contrast). This
research identified perceptual difficulties that were language specific and discovered
paired contrast and position as important factors to participants’ perceived difficulties of
labial/labiodental sounds. Information about this research would be useful for teachers
and all communication partners. Better understanding of challenging paired contrasts
can help teachers with effective lesson planning and build curriculums that cater
specifically to students’ needs. Likewise, increased awareness of challenging speech
contrasts can help us all be more patient and empathetic communication partners and

create social environments that prompt active communication and engagement.
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Limitations & Future Directions

One of the biggest limitations was length of the training task. Unlike many other
audiovisual training studies where training was longitudinal (Bradlow et al., 1997;
Logan et al., 1991, Hazan et al, 2005,2006), our training was only 2 days. The change in
effects that could be observed from such a short time frame is usually marginally small
(as seen from the data), therefore, it would be helpful to lengthen the time for future
designs in order have a better measure of training effects. The pre-test and post-test
were not used for the data analysis due to design flaw of not incorporating final
consonant position contrasts in the test. Analysis of training data may not have been the
most accurate measure of performance scores due to immediate feedback, which might
have boosted participant’s performance scores. Performance scores may have been
different if there was no feedback. In addition, the study could also benefit from having
a bigger sample size. Data from the Arabic sample were not reliable due to how small
the sample size was (1A to 2AV) and therefore, much of the data collected from that
sample were not used in the analysis because the sample size was uneven and too small.
Another important limitation is the variability of labial/labiodental consonants used
across each L1. The near ceiling performance scores were likely a result of high
variability of labial/labiodental consonants used in the design. Results from the data
show that the labial/labiodental challenges were group specific. Therefore, over
variability of other already known easy labial/labiodental contrasts may have resulted in
participants’ overall higher scores on the identification task. Therefore, future directions
would be to remove the known easy contrasts and only measure for the known

challenging ones in order to get an accurate measure of the effect A and AV training
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may have on perception of select labial/labiodental consonants. The position of where
labial/labiodental consonants were placed within a word also plays an important role on
how well it is identified, with consonant-final being more difficult. Future research
could narrow the scope and focus on the effect A and AV training have on improving
consonant-final sounds. Lastly, while data of speech productions were collected, they
were not analyzed. It would be good to analyze the data from speech productions to see
if A or AV training had any effects on labial/labiodental speech productions. The steps
for production analysis will be as follows:
1. Analysis of non-native production data will be rated and scored by
native English speakers at the University of Oregon.
2. Participants will listen to a series of productions made by the second
language learners and be asked to rate the quality of the productions
on a scale of 1-5 (e.g., 1: very difficult to understand, 5: very easy to

understand).
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Conclusion

Although neither the audio-only or audio-visual training had an overall effect on
non-native speakers’ perception of labial/labiodental consonants, there was a small
effect on Japanese participants’ perception of the /b/-/p/ final contrast and the /b/-/v/
initial contrast. Therefore, effectiveness of the training may be contrast and position
specific. Results from this finding suggest that, perhaps with more training, more
improvements will occur across each language group. Application of audio-visual
training in second language acquisition research is valuable as it combines the use of
both audio and visual cues to create multi-modal speech representations that may better
guide non-native speech perception. While previous research has mainly focused on
other non-native consonant identifications, results from this research report that there
are evident perceptual difficulties with labial/labiodental consonants across different
language group that are left to be explored. Therefore, further investigation on this topic
would be good to help narrow down language specific perceptual difficulties so that
more targeted audio-visual training regimens may be created to better improve non-

native speaker’s perception of non-native sounds.
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APPENDICES

Appendix A: Informed consent form (English)

You are invited to participate in an honors thesis research conducted by Chia-Ni
(Jennie) Shen and Melissa M. Baese-Berk, Ph.D. You are asked to participate in this
research because you are a non-native English speaker at least 18 years of age enrolled
in the American English Institute. This research is interested in investigating the
influence of audiovisual learning on speech and language development. We ask that you
read this form and ask any questions that you may have before agreeing to be in the
study.

The Study:

The experiments for this research will examine how audiovisual input influence
an individual’s speech perception and production. We will show you a series of words
on a computer screen and ask you to listen and/or observe them. We may ask you to
repeat the words aloud and record your speech for later acoustic analysis. You may also
be asked make judgments on a word by pressing buttons or clicking on the screen. All
of your responses will be recorded. We will also ask you to complete questionnaires
related to your language experience and proficiency.

Your participation today will last no longer than 1 hour today and 1 hour
tomorrow. You will receive 2-3% of extra credit for participating. The exact percentage
is up to your instructor. Note that this is one option for extra credit offered by your
instructor. Please talk to your instructor if you wish to do an alternative extra credit
assignment.

Your Rights:

Your participation is voluntary. Know that your decision on whether or not to
participate will not affect your relationship with the University of Oregon, the UO
Linguistics Department, and/or the American English Institute (AEI). If you decide to
participate, you are free to withdraw participating in the experiment at any time without
penalty. If you choose not to participate, an alternative yet comparable assignment has
been created by your instructor at the AEL Please communicate with your instructor if
you wish to complete the alternative assignment instead.

Your identity will be protected at all times and any data published from this
research will not be linked back to your name. You will be assigned a code and will
only be identified by this code throughout both the experiment and data analysis. All
personal data collected will be saved in a password-protected computer, separate from
other data gathered for the experiment. Your name will only be kept until the end of the
term to notify instructors of your participation to assign the appropriate extra credit. All
files, linking back to your name, will be deleted at the end of the term.

Risks/benefits: There are no foreseeable risks nor benefits from participating in this
study.
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Results from this study could, however, yield further knowledge in second language
acquisition and non-native speech and language learning. Likewise, this research could
also provide further insight on speech pathology, and development of better language
learning tools and programs throughout different language learning institutions.
Contact Information:

Dr./Ms./Mr. has explained this study to you and
answered your questions. If you have other questions or research-related problems, you
may contact Chia-Ni (Jennie) Shen, jshen@uoergon.edu (971) 506-2149 or Dr.
Melissa Baese-Berk, mbaesebe@uoregon.edu (541) 346-3899. If you have questions
regarding your rights as a research subject, please contact Research Compliance
Services, 5237 University of Oregon, Eugene, OR 97403, (541) 346-2510, or email
ResearchCompliance@uoregon.edu.

Recording Permission
Your signature indicates that you have read and understood the information provided
above;
- that you willingly agree to have your speech recorded.
- that these recordings will be coded so that your name will not be associated with
these recordings.

Participant’s Signature Date

Data Sharing Permission
Your signature indicates that you have read and understand the information provided
above;
- that you willingly agree to have your recordings made available to other
scientists in a public repository.
- that these recordings will be coded so that your name will not be associated with
these recordings.
- that excerpts of the audio recordings may be used in conference or classroom
presentations for the investigator’s honors thesis.

Participant’s Signature Date

Your Signature:
Your signature indicates that you have read and understand the information provided
above;

- that you willingly agree to participate;

- that you may withdraw your consent at any time and discontinue participation

without penalty;
- that you will receive a copy of this form if so desired; and
- that you are not waiving any legal claims, rights, or remedies.
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Participant’s Signature Date

Appendix A: Informed consent form (Simplified Chinese)
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Appendix A : Informed consent form (Traditional Chinese)
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WtE  FAEZERPE—BRE , XERBEERRNEIRN 2
BREPIEEBLAHEETESR ; REINAEEABRBERERE
BEERENERY  YEABPREINEMBIEIR , MERESZ
BEBNERD MRS EEHERE T SAMBR,

Rk/HSE  2EAMRLIATARNEARRBRRLE,

AT, EEMARNERTURUARAEERNEZIE. FEFEFNE
SEESTHREE-—SNTH  YEERRRAENESZEHET
FBRLEFNESEEILENER,

BB -
Dr./Ms./Mr. B O X ERE TIEEAR
I [B1Z T FHH A,

MREEEHMEERHMEAARERANREE , FBEEChia-Ni
(Jennie) Shen, jshen@uoergon.edu (971) 506-2149 =& Dr. Melissa
Baese-Berk, mbaesebe@uoregon.edu (541) 346-3899, MRIEERIES
WRZAENEDEEMERR , 55 B Research Compliance Services,

5237 University of Oregon, Eugene, OR 97403, (541) 346-2510, &
email ResearchCompliance(@uoregon.edu.

HERER

FHEBRAECEETER FHRENER

- BEIEANEZT WA T R,

- BEHEFHEGER  UMEENEFTI RS LRI EHER,
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ZREHESR B

BRI ERR

LN BEERTECHBELER FHEHENES

- BRBEEHNFTERAGLOABBREFETHEMNRAS,
- REHRAREAEETELRIE,

- BESRFRERE  AELN R F I EREELRT EHEEH,
-BEENFEETARMRENERRL,. SRNREHHIP,

ZRHEES BE_ _ _ _ _ _ _
LS -

EHHEBRRECHBYER THERNER

- BRESEAER

- BHLMESEMEEREEENES  BHARMAZIEMES,
- A BAREUL 3 R BRI BIA
- BTBREREMEERE. BHIEREE.

FRELS SEG
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Appendix A: Informed consent form (Japanese)

BEFAfEETCEVEECHIT2RBRIIGEODR
WEAOSMIC OV TORESE AEI

Z i, Chia-Ni ( Jennie ) Shen& Melissa M. Baese-Berki& =X ( Ph.D. ) A"{T5 %

E¥MXHAROSMIDVTO/EERTT., ERLERBORECRETHER

ZEOXEICOVTOWEDLESD, AL IV KZICAZEL 1SR LEOEED

BERZRTREBEVEENI MRIIBZNET., BEOBRZLTVWEESHIKE, 20

MRICOVTIERVLEEE, COMRICODVTHhASHVZEN B LEE
EEE<S<BBAVEDEEZL,

AW :

COFRF, REELSOBEHY. FEEAONE, REFECEEZEATVLS
N EERBRLET, RYBBRFIETNLEFTZEHE, AHFBCALLZENFTAL,
ELKRBAREVEHITHAEECTIBIRLET, £, MEEVED 1 ~50EHHE
T FHIREEROSNET, 2TOHBREFORLBZRFRTFEN, £O
SREFRALEZENBBIIPET TN TEATVEEEERT,

CNSNDERBRICIF20~300%FEL, 05BNUETCNERBROKRTHICEKEE
TNET, L, BFTEROSMEXHSNEHBE. 159 FBIC025BMUA R
EEh, ROSMLTVWEEVWEISDICHEENE T, fIZE, 1~159XRR8

SMLTVWEEVWESE, 0.255BUARBEE N, 16~309S ML 5B4E, 05
iu# MEENET, HEL, SMOFHNELTVEN S, SMEREENDH
Blk. 0.2 BUNREENET,

MR
BEBREOSMEEETT, BEETNAEV, ELLEREZHEE hIZBEET
£, ALOV K, UOSEFR. BRV/ELEEET AV HHEEMIEAR (AE) &
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WREORRICFNFILELZ LB ERA, BELLEETE, SIABLIC
WOTERY)HEIENTEET, DEZFESEFNTE,. SmEFELEV
MRET—NThhE, REREZRITVET., REOHART—NCSMZEH
925G, BHEFELCRLAEIEZL,

BABRIECTZANS—DFFSIATEY., COMBHSRRENLET—
FICHBREDBEABBIEI BB EEA, WRENSBESIET—20
BEEFI-RESTITOI, ERPIMEIOI-—RTHEIIENEXT, TL
T, 2hs0TF—2tEF1VT 1 —0OAA 2OV EI—-RNTEEE 1,
LOMRBERE—BIBDIZELREHEEA. WBRECELSEUANEREEZ
DT, BREOEABRIRBE L, HREOEABHBIEENL2TOT
— 2. TORHBRENET,

MK EUDFR, MFICFRHENDIARAY
COMEBICSMIZCEICELDFRFELT, MEOEREIYN, F-_SFESBL
IREEOAFRLESEXTOAREZETS ICROI S PEFEIET, COHER
T, SRFEFOESSLHRBERML. EHEEFEMBEEZABELT, &
WEVERBEBY ISR 7O LOAK. REDLHICITPIhDEDT
HBDEBTEBEEEL,

o

[ T
o
i

BULWEhE :

BHE__ _ABRAZITVRLLE

COMBICDODVTHN VN ER, ZOBBRIENBYELES, UTODIEY
HEIZTHATZL,

Chia-Ni (Jennie) Shen, jshen@uoergon.edu (971) 506-2149

Dr. Melissa Baese-Berk, mbaesebe@uoregon.edu (541) 346-3899.

Research Compliance Services, 5237 University of Oregon, Eugene, OR 97403, (541)
346-2510, email ResearchCompliance@uoregon.edu.

T — R FERCERDFFA
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ROBERICOWTEHLVIAZRT, T2ICEBEL, SMIBECICABLE
EE

-RBRTITONDRFFORE
-BEECNLEEORBAABIBEENTEABZVLSICO—REEhd L

2R
BT :

RBERLAB O

ROBRICODVWTHLVHEAEZREG, T2CEBL, SMIBCCRELE
LR
-RBENLTF-RER/RUART NI OORMEENFRATEDLSICTES
&

- REBRENFTOF—RICTILRATHTRUN BB L
-RRENLETF-REG. BABERIChS CEESFShBVESICO— KL
EhadceE

- BRI TRHERETMET—2F, HREOFERUOLHOOTLEST
—23AVETERAENB L

24
BT :

SMADEE ;

-WBREICBED L

- WRAOSNICEAZELBEVWCEFEREEZRE TS CEICK 2> THFRE
BRVES RV E

-COREENIE—ZMXETHOIhEZITES L

-EMEREER, R, FEEREFERELTVWEVCLE
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Appendix A: Informed consent form (Arabic)

o158 @y G M Lalie s ol (i) 5 bl W ad 3 6 S 4 gl gl 84S jLaall e e il
b el e lale 18 e J8 Y ball A by Rl haste el duadl 138 84S L) el callay
i s A3l 5 DU dgais e (g el pmand) olail) 505 3 Gainilly Cinl) 138 gy 0 sk 5| Al
A ) 8 (68 o e 488 sl J8 el ) 5S5 08 Al gl 2 ke g 23 sall 138 5e) 8

A all

Aalil g 2l ) sl e 4y jead) dprandl COlAAL i RS Ciaall 138 G lad G )3 s
G 335k (e drandi Lo Jsa alSaY) 3T 5 o Laiul) @i Callai 5 4 geall Oaiil) (e Al aali
i .5 1 e ebie e amand Lo i i Liadl olia allay 28 ASLEN e @l i ) )30 e Jaaal)
Al 4 s lasiud JlaS) Lyl @lia callai Cogus @y 90 ) aaen Jaas

dic 4adle 15 A deay b o dhant Cos 43830 ) 20 (e ST ) GBS jlie paians )
wa.s:\gﬁ]_stjg.l:ua‘)‘;cMc@\Jﬂ\m‘EZ\SJW‘u&u&gﬂ\J} &»\Jﬂ‘b&wgt@\ﬂ
Vh oS5 8 g 4883 15-7 leSl i€ 1Y) o JUa) Juan e 2l 3883 15 J) ) Lew 58 5 A8 L)

Mk%‘sﬂﬁu)uc:’&)w\em&‘)ﬁ

18 gaa

sl o e o i o 45 L pae ) AS il olis o) (o el Ase sl oSS i
& o~ il ALl @ 813 (1) SieY) A sy el sgaa ol / 5 sl gl ale and ol G sa
Ol Ul Ay alga il salll s udil) ale and izl By A ghe (50 s gl (A A adl B AS jLiall Ca
Yoy Al dagall JLaS) (8 e 5 oS 1) clalan g Jual 51 (o g Ading el 5aS AS LA (8 (58 0 Y
oy (5 5308 0 i) 138 (a3 ) siie il (5T Jary oy Gls Y aen 8 i g Alen s 13 (e
pime ULl Julat g 35 2l (e S8 Jama pall il o8 SR (e Jadd Ladsaat dia g ey &l et sl
el e oo Aliadio ¢ s e AalSy e JisnaS Slea (A lgran o (Al dpaddll Clild) apas Lais
Jua Y ety SIS L (S e).o\] 3a.ll %LFL;IALSBP»\JULLAEA\J\ Fute Ao yaill L@.su\;e:\uﬂ\ bt
33 Al ctland ) Jay 55 ) il qen it s il il

i) Gal) / Lalaall

‘)mﬁu\u&n:\uﬂb&‘\} ¢l yall o2 UAC\_\U.J\ Ayl b&@&)hﬁmﬂwm\ﬁj\u)ﬁnﬁ&h)ﬁy
s O Ll Gand) 13 Sy e Jially s axlll b g oY1 e 2SI 5 Al Aalll L) 848 jaall (e 2 30 00
alail) il e Caline 8 el all 5 Jucadl Aadl) alas il gl gdai g ¢@ASN Gl eV ale (A jeaiil) (e Sl
o M Lislie 5 Gl (i) (-Led an Al yall 038 )5l o) & gialill s Jlas¥) il slee ddlisal (5 sl
(O (i) (o by Juat¥) eliSay o gadly dileia (Ul (5 ,al Al @bl GIS 1Y) Ph.D oy

) G Laslie 583l 51 2149-506 (971) jshen@uoergon.edu

(i & g 5aS 8 giny 3lati Al il S 13 3899- 346 (541) mbaesebe@uoregon.edu
-346 (541) 51 <97403 5l cuns sl «Oss) Aaala 5237 (Jlia¥) iledd s Jai¥) (a
ResearchCompliance@uoregon.edu. s 853 140 5l <2510

ol Llall el (alal) 5 saneSll Slen ) 13 A all 23 gai (e Adiasi Jaian SliSay ) sal) 23 g (0 ks
il (8 L) & sa g el sl
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todle | daiall il slaall Caagd gl j Gl ) i cag pall 138 a8 A (e UL
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Appendix B: Language Experience Questionnaire

Language Experience Questionnaire
Subject ID (for lab use only)
Year of Birth
Gender
Ethnicity (please circle one)
Hispanic Latino Non-Hispanic Latino
Race (please circle one)
American Indian or Alaskan Native Asian
White
Native Hawaiian or other Pacific Islander African American or Black
Country of Origin (please circle one)
China Taiwan Japan Saudi Arabia
Vietnam
Other
Demographic Information
Please list all the places you have lived for two years or longer.

Town, State/ Province, Country Age (e.g. 0to 12)

Linguistic Knowledge
Please list all languages aside from English you have learned/studied.

Language Age you first start How long did you | Where did you
learning this study this learn this
language? language? language?

Educational Information
Please enter the primary language used at each education level.

Elementary School

Middle School

High School

University

Graduate School
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Have you taken any linguistic and/or English classes? If yes, which ones?

Course Name Year Taken

Learning Impairments
Have you ever had any speech, hearing, visual, or learning impairments? If yes, please
explain...

Are you...
A native speaker of American English? (Y/N)
A native speaker of another English dialect (Y/N) If yes, which one?

A non-native English speaker (Y/N)

English Proficiency
Please provide the most recent version of the information below if available

Test Type Year Taken Score

TSE

TOEFL

TOEIC

IELTS

Please list all the English speaking countries/places you have visited.

Location Length of Stay Initial Age

Have you studied abroad in another country? If yes, where? and for how long?

| Location | Length of Stay | Initial Age
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English Experience

At what age did you begin to study/learn English?

How many years did you study English in your home country?
Did you practice speaking English with a native English speaker in your home country?
(Y/N)

If yes, how many hours per week did you spend speaking English?

Are you currently living with a host family? (Y/N)
If yes, how many hours per week do you spend speaking English?

Are you currently taking any ESL or AEI classes?
Do you have an ESL tutor? (Y/N)  If yes, for how long?
Do you have an English conversation partner? (Y/N) If yes, for how long?
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Appendix C: Debriefing form (English)

Background: In this study, we are interested in examining the effect audiovisual
training, pairing sounds with video, has on second language learners’ speech and
language development. Language learning and mastery is essential in enabling an
individual to express novel ideas and thoughts, and bridging relationships in and outside
the classroom. While previous research has suggested audiovisual training to be
beneficial in strengthening language perception among dyslexic children, little research
has been done examining its effect for second language learners.

Purpose of This Study: We are hoping to understand whether audiovisual training will
have a positive and/or negative influence on second language learners, especially in
terms of whether it is an effective tool for strengthening speech production and
perception. This research also aims to assess non-native speaker’s ability to produce,
perceive, and distinguish sounds made with your lips, like ‘b’, ‘m’ or ‘f’, and whether
audiovisual training is a helpful tool for processing novel or unfamiliar speech input.
Your Part: Your participation is important as it gives us a better idea on the effects of
audiovisual training on second language learning and development. In addition, it also
gives us further insight on speech and language development across second language
learners from various backgrounds and experience levels.

Follow Up: Better understanding of audiovisual training may yield further knowledge
in second language acquisition and non-native speech perception and production.
Likewise, results could also lead to improved development of speech and language tools
across different learning institutions.

If you have questions or would like to learn more about this research, please contact
Chia-Ni (Jennie) Shen jshen@uoregon.edu (971) 506-2149 or Dr. Melissa Baese-
Berk, mbaesebe@uoregon.edu (541) 346-3899. If you have any questions regarding
your rights as a research participant, please contact Research Compliance Services,
5237 University of Oregon, Eugene, OR 97403, 541-346-2510, or email
ResearchCompliance@uoregon.edu. If you are interested in more psychology and
linguistics research please contact the Human Subjects Coordinator at
hscoord@uoregon.edu.

Thank you for participating!
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Appendix C: Debriefing form (Simplified Chinese)

HIF 58 2

FEXTFF A, A TERIT AT IR SE B SR, M 6 3 S D
SoFF 28 AR A I B DB RIE R ANE SRR . B S
MR, XA NBEHERIE HOF A W AR, TRER IR UR A N
HME VA B AS AR 5 A 2 B s, AR DURT AR 50 o AT il
S BT hna B s A ) LEE IS 5 R0, (AR WF SR %) 26 —
EE I EIR,

w7t H

HA A AL 1 IR I 252 15 200 20 30 5 52 0 3 P AR AR R A / e
THARAISZ, G TR ARG 98 5 T RN AN A R Ao X TR
FCE VPG ARRIE B HIRIARE J7, JENAN X 23 H IS i H ) P

(I “b”, “m” B0 IIRETT, LA Il Z55 75 A B T4 >0 3 T 0
B A 0 B ] 1

KT M

B2 53R EE, FOYERZNAIRETRATRNS 0 1 ALl
R T IR S E A MR . JAh, e IR0 T
iR BARY A AR KT G S )5 EANE 5 K&

HIVF:

PRI I 2R SE 4 3R, AT R ik JRATIRG T58 =38 5 W2 I AR RRE
R RRANTE 53Rk ] ARt — P R RR . FIREHE, 2R TR
2 BB AN R S IR ST HE 5 5 2 T

ARG AR A ) R AR T AR B 22 o0 TR T 7 4B ., 15 K & Chia-Ni
(Jennie) Shen jshen@uoregon.edu (971) 506-2149 8%, Dr. Melissa Baese-
Berk, mbaesebe@uoregon.edu (541) 346-3899., U &N F1E N7 5%
ME IR TE &R, 5B R Research Compliance Services, 5237
University of Oregon, Eugene, OR 97403, 541-346-2510, B{ email
ResearchCompliance@uoregon.edu. UM EXT T 5 2 OB 22 ANE S
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SATIE ST ISR, 1 Bk 2 Human Subjects Coordinator at
hscoord@uoregon.edu.

B ENS SR
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Appendix C: Debriefing form (Traditional Chinese)

R

FEEMRF , KASRITRBIENEERR , RIAEEFTHNELR
HRE_FESBETENOEREEHINEESRANTE., ESHNEE
MEE K HAEEARHRKELHFENBRNEEL , FRIRERER
ABNBBRXRHBEEHAEEENTE | AU ERE TR
REBRIAREBEERZENESRA , BRI EGHERAHEEE—
EEETENTE,

s E M :

BMFER T HRARIIRR S S — A28 EELEREBNAN/H
HEBHWEE  LHERARHEBSHRENBIANENIE, EEF
RERNHIIFBEENRESRED , BRANEP HARERHNES
(b, “m”  “t") BEED , URBREBIFERSEOREBEEEL
MR ZABHNFETE.

BARZRIE

TNZEFREE , RALHIAERBRMEHEMN THREI
RENE_FSEBNRENTE. W, CEERMENE-FT
BRETEAERNERKINE _FSE2BTENOFNESER,

HAET -

HIREIRNEFER R TESERMY TE_FENETNERE
WOBRBANBSREZ, EEFE—THAE. A&  FRBATEE
SXRDHARNETEA2EHBHINIRAESEZNIE,
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MREEEMEENE THESBANERMRENEER , FHEChia-Ni
(Jennie) Shen jshen@uoregon.edu (971) 506-2149 2§ Dr. Melissa Baese-
Berk, mbaesebe@uoregon.edu (541) 346-3899, MREHAIEAHRZ
BENEDBEEMER , 558 % Research Compliance Services, 5237
University of Oregon, Eugene, OR 97403, 541-346-2510, B email
ResearchCompliance@uoregon.edu, MREEHREZN OEEBNES
Biffzz B2l | FBEHuman Subjects Coordinator at

hscoord@uoregon.eduo,

RN SENE S
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Appendix C: Debriefing form (Japanese)

RENFFEZNEZFFRECAIZ2RREZFOXE, MREBES

d6 5 .
B= .

FREFE, MBREEFORTVINFEDRSICEZNBEEZERTE

G, FLEERRELCLEENHINICOVWVTCORBRETE>TVWET, EEOD
ZEXEESICE., FHBTATTREAZEANRBETESRXRSICED L.
DZANNATEREORTBICEDENEETT, BEORRER,) S, REE
HBEHEIRFRENNROSERRBLICARTHDIERBEATVETH, £
“HEBZEENOFEERANIMRRIBFLALETODRTVELE A,

WEREM :
BILEROERXRBERILIDEOOMRNEHEETHIAESHICEL
T, RBEEBENFrE-NEEFEECMRNBOHIERLLVEEATVE
T, £z, COMRTR. F-NEZFEENBTEREND, "Tba. "Tmy
Tl T OLRSBEFZ2RE, RAFLE., XBTHENTEIHLESH,
ELKRAREZENTEIEEFEANCHMRNAESHZFMELET,

WEBREDKRE
RREZENENETOZFLOLICHXEEZERDEVSRAICHL T, &
RENRBRERGEESRIFZRLLLET, 510, HRETZTNThOKRLYE
BREPERN, S, E-AEFZENOFECPETERELC OV TET SBZERELY
HEFEENET,

WE
RRBEFBEANOESZIERF, E-/HEZEBPXHFIEZTORRE. FEAD
HENESIOREDCENHEFEECIAETT, AERIC, BOSNLEERENSELDZE
BERRICHOVTHRE, SBZEOLEEZY-IILELYBRBVEDICTDAAEMLE
HVET,
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COMBIZEDODVTHN 2V ER, ZOBBIENBYELES, UTODIEY
HIZZH

HMTE L,

Chia-Ni (Jennie) Shen, jshen@uoergon.edu (971) 506-2149

Dr. Melissa Baese-Berk, mbaesebe@uoregon.edu (541) 346-3899.

Research Compliance Services, 5237 University of Oregon, Eugene, OR 97403,
(541) 346-2510, email: ResearchCompliance@uoregon.edu.

o LEE. SEZOERRICERKA H S HIE. Human Subjects Coordinator
hscoord@uoregon.edu EFTELELEET VY,

RRBRISMB YN ESTEVWEL I,
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Appendix C: Debriefing form (Arabic)

Aila: ¢ pail) pa <l sa) Gl BV (g peanl) prand) Guy il LAl A o (A () sage s A Hall o2
DSEY) e nanil) 5 8 (S 8 (5 )5 pea (Sl 5 Aalll aled el Al 5 Al (paaleiall 4G A2l e 4]
Gl s Y81 38 A8l Gl (O s 8 A Jall ) gaaadl) 2 Ha g Jals 8Dl au g saaall SN

O Qi) ol ya) &5 38 g c3e) il juae agual cpdll LYY G Aalll ) g 3y 325 8 B () 5SE) (5 il rad)
Al Aol alaial o il Al o o sall,

Al 5l o2 e i ally sl /5 (el il A (0 sSans (5 i) mandl ol IS 1Y) L i G i g
Caagy s oY) 5 aDSN 2L 5 el Allad 5131 g8 IS 13 e i (e Al 5 AN AR paleiall e ol
e @lidd (e de giadl) O gall Gamais @l ) 5ozl e AV e alSial 5 508 i ) Liagl Canll 12

338 3lal (5 el ranll oyl SN Ly s ol a e
2O Q) A glle e o 45 Aadlaal,

gﬂ.\uataj\;)aj\ w\#‘;cg;)aﬂ‘w\&_\.:\)ﬂ\Jlj&dmﬂib‘)&h:\u\{_\‘\]h@.aesﬁs‘)w
ALl Cppaleial e Al 5 Al yy et 6 el (e Ll Uiney 4308 (13 ) ZELmYl 5 il )
B uad) by g g Lalall Calisg (e 400,

Zaially a0 5 Al ARl L) 3 48 yaal) (e 2 e ) (5 el mandl oy pill Juimil agd (503 38

bl e DK
Lpailat Gl e e A3l g 22N il ol shai Gan ) Wil gl (g5 ) oS e Jially 5z l5Y)
il

O () (- Juai¥) o s canall 138 (e 3y 3l A8 jre 8 a5l Al elal IS 1)
jshen@uoregon.edu (971) 506-2149

mbaesebe@uoregon.edu (541) 346-3899 & yu un Luslia 5 5iSA f

S5 S 2l 51 2510-346-541 51 97403 5l ccomm s sl (sl dadla
ResearchCompliance@uoregon.edu. < sl <l galll g gutil) ale (e 2 e (B Laiga S 1)

& o) Guiall Juai¥) s hscoord@uoregon.edu.
Sl Ll | <)
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Appendix D: Recruitment Scripts (English)

Recruitment Scripts (E-mail):

Hello,

I am emailing about an opportunity to participate in research conducted by the
Linguistic Department at the University of Oregon as part of my honors thesis. I am
interested in how audiovisual learning affects second language acquisition and learning.
This research will take place in the the CMER building at 722 E. 11" Avenue and 1600
Millrace after fall term. The experiment is simple and easy to complete. Students who
choose to participate will be asked to listen and/or watch a series of words and be asked
to make judgments about them. It will happen over the course of 2 days, with an hour
commitment per day. After completion, participants will receive 2-3% extra credit
toward their final grade. If you have any questions, or are interested in participating,
please contact Chia-Ni (Jennie) Shen at jshen@uoregon.edu.

Thank you!
Recruitment Script (In Class)

Hello,

My name is Chia-Ni (Jennie) Shen, a senior in the Honors College majoring in
Communication Disorders & Sciences. I'm here today to tell you about an opportunity
to participate in research conducted by the Linguistic Department at the University of
Oregon as part of my honors thesis project. [ am interested in how audiovisual learning
affects second language acquisition and learning. This research will take place in the
CMER building at 722 E. 11" Avenue and 1600 Millrace after fall term. The
experiment is simple and easy to complete. Students who choose to participate will be
asked to listen and/or watch a series of words and be asked to make judgments about
them. The experiment will happen over the course of 2 days, with an hour commitment
per day. After completion, participants will receive 2-3% extra credit toward their final
grade.

Does anyone have any questions?

If you’re interested in participating please sign this sheet, or email me at
jshen@uoregon.edu.
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Appendix D: Recruitment Scripts (Simplified Chinese)

A2 R 5 5 78 (E-mail):
oy

Fi& F X B H 7 Al A — AN AT A2 5 B i IEAE University of Oregon
1B S RPAT T R EEAL 2, BIRIE N [Fr % —iE S
[ B RIE e ST HE S 3152 ] 5 X TR 70K 7E 1600 Millraces
170 IXAMIGAR T R, FEARME, RS M4 B R W 83
WA — RYHATE, HBESR AT E A W 036K 7 B H R
RRL)—/Df . BN G, 25350 3k15203% 0. (R EHLEM 1A
AECH B2, TEEK R I i jshen@uoregon.edu.

I ip A

A1 B 55 7R (In class):

&lt-

WA T2 , AEFRE N F 1RGN 515

BRI =AM . RASRBERXEENEFISS5H
University of Oregonifi 5 2% R IEESAT RN 7T, WHEmiHE A [T
IR IR M IERERIAESRIT W] ; X g A
1600 MillraceZ$4T » IXAMMEAH 4 TRl B IFANHIME, S H# AR
W E R BE R — RVVPRIE, FERCE SR EAT T AW IS
SRR, BER KA —/Nf. eI e, 253 A 3k432036 7T,

A AA 1] U HE H

RIS EAEAT A M2 5, X KRN 24 83 TR

N fiishen@uoregon.edu»
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Appendix D: Recruitment Scripts (Traditional Chinese)

BEFREE B ERUR(E-mail):

3 s

FEHIEHE FEHE A — 87 LAZ 8 B Al IE £ University of Oregon
BEERETHHARNIRKE MREEA "THESBHE_ES
MOBREEDNBSRANEE . ; BEWZAE1600 MillraceR
7. EERABMEERE K UFrRE  EESMNBLGRERENE
BE-RINWAZ  UHERGeMMERE. ARSEIMmX 8
RARHW—D, TR A SEEVES20XT. IREFEMAE
B EEBSE | FHBIT A Bjshen@uoregon.edu.

E P

B EEEERERR(n class):

Bt
BWEFR2_ _ _ _ _ _ __ _____, EEREN S BRAEE
SREEREZRIARGE, BSRXETEESTHELEHESHER
University of OregonfE & 2 RIEEHEITHHR , AREE A THRES
BUHE_EENOEBEREECHIANZSRANTE, ; EEWARSE
1600 Millrace 1T, EEABRMEFELTRE , BESMHNB LS
WERELERE —RINFETE , YHERERGEMMEHE. BIBRS
DHRMR , BRAN /N, TR  SEEAES20XT,
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BEAEERER
MREEREMEERTERBSE | FEERRS LB NEBEN

%2 A Bjishen@uoregon.eduo

68


mailto:jshen@uoregon.edu

Appendix D: Recruitment Scripts (Japanese)

KERSMMKIE ( X—)L):

CAICBEIFE,

BE, ALOVKFOSHERTER., BREICKZ2ZFFENF_NEZOESL
FBRICEADEEIIODVTIHRZT>TVET, SERFETEORNBTOEEAD
CemEBEVLEL, X=)legTWEEEEL L,

sk sk st s s sk sk sk ok sk sk sk sk s sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk s s sk sk sk sk sk sk st s sk sk sk sk sk sk sk sk sk sk sk sk sk sk ke sk sk sk s sk sk sk sk ok ke ke skoskosk
3k sk sk s skoskoskok

BE: —E0RFEEFEL. TSI OV THELERICEATWELEEZE
EED

FRERE : N—KE B8

#il: 20 R

5 FIT: 1600 Millrace Dr, Eugene, OR 97403

sk sk sk sk s ke sk sk sk sk sk s ke s sk sk sk sk s ke sk sk sk sk sk s ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeosk skok skokesk
sk skosk sk skosk sk sk

CTRABRNIHRDHEXSML TVWELE TS A, B Hishen@uoregon.eduF
TOEHLSIEEL,

KBULLBBVVELERT,
KRBRSIKE ( VFAR )

CAICER,

MF, REOFFHNELTOXA I a2 HEFMOMRBFO T9, &
E, ALIAVAKZOSEFRTR, BEEICIZZENfNrENEFORBEE
BILERABREIIODVWVTHIRZIT>TVERT, SHEERADISMNZHFEL
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Lie<ZW &L, RRARE —EORFZHREL., TSI DLW TEBICE

ATVEESEVWS, BN DREOA/ N SHEVENTT, ERIEZRHICHF
TIThh, ThEh—REOSMAYETT, #HLELT20RILBELLE
T HATlE. EHALARR (& the CMER building (722 E. 11th Avenue and 1600
Millrace ) TITh & T,

THBREHWEXRITAH ?

ZMLTVWELET2HFR. COEEAMICERLTVLLESY, BHE
jshen@uoregon.edu® T B EE LY,

RBELLBEVVELERT,
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Appendix D: Recruitment Scripts (Arabic)

(A 3 0) i 531 il st
L e

u):.:\JJ\%YJQMLA@&:\}J\EJ\J\J\L@)A\GJN u;ﬂ\éﬁjwhﬁw@}ﬂﬂ\du‘)?ﬁ@\
o anall 138 (5 saann s abail s Al Al QL) e (5 peall rand) alaill il LS 8 () saiga
JaSY Ay g ol i A 8 8 323 G sle 1600 58 e e 3 E 722 (A e i
sl pgio allay 5 Ll (oAb 5aaLke /5 g L) AS L (3 )5 ol DU (a by s
S bEal) il colgiil) amy ol gl ol de i ol i e (s (520 (e Caany Cigus s gl Al
b diaall Juai¥) sy S i) 8 e gl dliad gl el G131 )Y 50 20
jshen@uoregon.edu.

oS

(ol (8) Cads il 5 )l

61.:\:)4

Ul oraladl o all 3 yiide Z LY 5 aDISI ) gaad 8 Canly aclisa ¢ (1 pnl) (sansd
O;s_O}w,iw,@g‘;aﬂm\bu\;\L@ﬁigﬂ\a}g\‘;asjwuﬁusfﬁdﬁe}g\m
e 4 Canll 13 ¢l el i alaill 5 206N 2l L) e g il rand) aladll 538K 3 saiga
o JLSY g g Aasias o paill iy A3 558 day G e 1600 58 LS e galsll E 722 (A em
AlSal Hlaa) agie callay g LSl (ge Al 3aaLia 5l / 5 g lain¥) 4S Ll 030885 0l 3Rl e ol
O5S iiall il oLV aey aal gl a sl 8 delu ol 51 ae (e s (20 o Ay i) Caaa Ca g Ll
Jo¥5 20

4kl 3 pSaal e Ja

o inall g S a pl gf Bl e e al il s AS Ll 6 e 5 S 13
.jshen@uoregon.edu
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Appendix E: Research tokens

Below is a list of example tokens used for the experiment, which are various minimal
pairs related to the consonants in question. Both real and nonsense words are used to
test for participants’ overall production and perception abilities.

Initial Consonant:
=>» Ban, pan, man, fan, van /ae/
=> Bat, pat, mat, fat, vat /a/
=>» Beat, peat, meat, feat, veat /i/
=>» Bit, pit, mit, fit, vit  /1/
=>» Bore, pore, more, fore, vore /ou/
=>» Bond, pond, mond, fond, vond /ou/
=>» Back, pack, mack, fack, vack /a/
= Bye, pie, my, fie, vie /ax/
= Bay, pay, may, fay, vay /e1/
=>» Base, pace, mace, face, vase /er/
=>» Boat poat, moat, foat, vote /ou/
= Bed, ped, med, fed, ved /e/

Final Consonant
=> Lab, lap, lam, laugh, lav
=>» Cab, cap, cam, calf, (cav)
=>» Cob, cop, com, cough, cov
=>» Koob, coop, coom, coof, coov
= Robe, rope, roam, roaf, rove
=>» Rub, rup, rum, rough, ruv
=> Ab, app, am, af, av.
= Lib, lip, lim, lif, live
=> Gib, gip, gim, gif, give
=> Lub, lup, lum, luf, luv
=> Lube, loop, lume, loof, loov
=> Gabe, gape, game, gafe, gave
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Appendix F: Research sentences

Pre/post-test sentence examples:

1.

Rl el N

el A

—_ O

12.

He is driving a very fancy van.

He likes to have fun by playing basketball at the park.

She is poorly dressed for the party.

My plan for this paper is to bypass the boring introduction and focus on the
main point.

I call dibs on the potato chips and fruit platter.

My little brother likes to stuff his face into a full plate of pie.

The boy likes to rub his tummy when he feels full.

Don’t be a bore, pour some more!

Please turn off the fan and oven to save more power.

. You have a beautiful voice.
. The mansion is just up the road, past the bakery, between the factory and public

library.
Can you bring potato chips to the potluck on Friday?

The rating scale for native speech perception will be

DN B W ==

: very hard to understand

: hard to understand

: somewhat okay to understand
: easy to understand

: very easy to understand
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