How can foreign
language learners
improve perception of
their own pronunciation?

Edward Owens / 2335207 (3,870 words)



Edward Owens / 2335207

Contents

TN feTe [8 Lo e o NPT PR 2
AUAITONY PrOCESSING ... eiiitiieeiiiiiie ittt et etiee e e ettiee et terieeserrtneseteensassertnssseenssssseresssnssressnnnns 3
Production vs perception-based PracCliCe.......ccuuevviiiiiiiriiiiiiniiieiiiee e eerree e e enaeenes 4
Y IS or=] =T o] 1] (8 o [ Y PP PPTTPRRPPPURRRRPPIN 5
Mirror neurons & cortical eXCitability ........ccoooeieiieiiiii e, 6
Somatosensory fEEADACK ........ccciii e 7
Speaking-induced suppression & enhanCemMeNnt............coeuvveiieeieiiiiieeiireee e 8
FEEADACK ....eeeiei e 9
CONCIUSION <.ttt et e e et ee e e e e s eanraraeeeeeeeeeanns 10
REFEIENCES ....ceiiiiii ettt ettt e e e e e e e eeeeas 11
Y o] 011 Lo [ TP PR PUPPPPRTPPIR 16

Personal Development Plan........ .ot eeees e s e aeas e s eenane s 16



Edward Owens / 2335207

Introduction

In my experience as a teacher of English pronunciation, students often complain that “they
can’t hear their mistakes” or “they don’t know when they mispronounce a word”, despite
understanding native speakers easily. For example, they can distinguish the words ‘cat’ [kat]
and ‘cut’ [kat] spoken by a native speaker but consistently mispronounce them in their own
speech. This hints at a lack of perception of their speech and may be the result of an
overestimation of their pronunciation caused by an overfamiliarity with their accent (Mitterer
et al., 2020).

Speech production starts with a feedforward control system which sends information about
an utterance from the brain to the speech organs for articulation (Guenther & Vladusich,
2012; Houde & Nagarajan, 2011). Both auditory and somatosensory information is fed back to
the brain and compared to the expected sound. If there is a discrepancy between the
expected and resulting sounds, the feedforward control system is updated. This process is

repeated until the discrepancy is eliminated and learning occurs.

Failure of a student to accurately perceive their own speech is problematic for two reasons.
Firstly, it can lead to mispronunciations with consequences ranging from mild amusement to
complete communication breakdown (Babatsouli, 2022; Collins et al., 2019). Secondly, it
prevents students from improving their pronunciation independently — mispronunciations are
a natural part of the learning process and a student’s inability to perceive them will hinder
their progress (Bislick et al., 2012; Schmidt, 1975, 2003). In this paper | investigate why
some students find it more difficult to perceive their own pronunciation and develop a

strategy to overcome this challenge.

| settled on this research question after using Kolb’s Experiential Learning Cycle (Kolb,
1984) to reflect on the challenges | have encountered teaching English pronunciation. Kolb
conceptualises experiential learning as a continuous cycle of experiencing, reflecting,
thinking and acting. In this way, the lessons learnt from an experience are applied in real life
and the cycle starts again. | was attracted to this model because of its emphasis on
experiential learning (Kolb & Kolb, 2018; Morris, 2020) and its successful application to
education (Bohon et al., 2017; Chiu & Lee, 2019). Each section of this essay will include a
reflection using Kolb’s Experiential Learning Cycle under the following headings: experience,

reflection, thoughts and action.

Experience mmmmm) Reflection mmmmm) Thoughts mmmmm) Action

| S ——
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Experience: | have taught many students who struggle to distinguish foreign sounds in their
own speech. Reflection: Students who demonstrate a lack of perception of their own
pronunciation usually make slower progress. Thoughts: Good perception skills must be
necessary for good pronunciation in foreign languages. Action: | will investigate how foreign

language learners can improve perception of their own pronunciation.

Auditory processing

Several factors can influence the success with which an individual learns a foreign language
including education, experience, age, motivation and anxiety (Doughty, 2019; Suzukida,
2021). However, all else being equal, differences in foreign language learning success are
the result of differences in language and musical aptitude (Doughty, 2019; Suzukida, 2021).
Aptitude is one’s talent or ability to perform a skill and acts as a “ceiling on success”
(Doughty, 2019, p. 101).

More specifically, auditory processing aptitude has proven to be the strongest predictor of
foreign language learning success even after accounting for other cognitive variables such
as short and long-term memory (Kachlicka et al., 2019; Saito, Cui, et al., 2022; Saito et al.,
2020). Auditory processing is the ability to identify and distinguish temporal and spectral
characteristics of sound. For example, the frequency of the formants in the [a] vowel and its
duration in a word like ‘cat’ [kat]. Formants are frequencies which are amplified by the vocal

tract and used to distinguish vowel sounds (Oganian et al., 2023).

Shao et al. (2023) explored two features of auditory processing in more detail: auditory
acuity, which is the ability to encode the temporal and spectral characteristics of a sound,
and audio-motor integration, which is the ability to remember and convert this information
into speech. They tested 37 Chinese participants’ auditory acuity and audio-motor integration
aptitude before and after a total of 6 hours English shadowing training. Shadowing is when
students listen and imitate someone else’s speech as accurately as possible. The
researchers discovered that all participants demonstrated an improvement in
comprehensibility. However, individuals with a higher aptitude for audio-motor integration
demonstrated more nativelike pronunciation compared to those with a greater aptitude for
auditory acuity. The results of this study suggest that students with a greater aptitude for
audio-motor integration may benefit more from production-based exercises whereas those
with a greater aptitude for auditory acuity may benefit more from perception-based

exercises.

Experience: | have taught several students who demonstrated a high aptitude for auditory
acuity but a low aptitude for audio-motor integration, i.e. they could easily distinguish words

when listening but struggled to pronounce them accurately when speaking. Reflection: |
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gave these students more production-based exercises because | thought their problems
stemmed from a lack of practice. Thoughts: Although their pronunciation improved, | realise
now that they may have improved more quickly with more perception-based exercises.
Action: In view of this, | will screen my students using the test batteries at https://sla-

speech-tools.com/research in the future and focus more on perception-based exercises if a

student demonstrates a higher aptitude for auditory acuity than audio-motor integration.

Production vs perception-based practice

Perception-based practice is when comprehension is the goal whereas production-based
practice is when articulation is the goal (Li, 2024). A meta-analysis of 30 studies showed that
perception-based practice led to a small improvement in production performance (Sakai &
Moorman, 2018). However, the researchers note that the average sample size was small,
just 11.61 participants, and the languages and phonemes studied even smaller — 29 featured

English while 10 contrasted the phonemes /I/ and /r/.

A relatively large study completed after this meta-analysis observed an advantage of
perception-based practice in a group of 45 participants compared to a group of 47
participants who performed production-based practice (Lee et al., 2020). In view of this, the
researchers recommend perception-based exercises such as kinaesthetic training (e.g.
clapping along to the syllables of a word) and phoneme identification (e.g. listening and

identifying the correct word from a minimal pair).

However, another study observed an advantage of production-based practice in a group of
28 participants compared to another group of 28 participants who performed perception-
based practice (Li, 2024). Interestingly, the production-based group demonstrated a greater
improvement in both production and perception skills despite following a similar method to
Lee et al. (2020).

Since demographics were found to have no significant effects on the results of the two
studies, the reason for the discrepancy may lie in the different stimuli used. Li (2024) only
used consonant phonemes /6/ and /8/ whereas Lee et al. (2020) used consonant phonemes
Ifl In/ vl Ibl sl 18] and vowel phonemes /a/ /al /ol /3:/. Tactile feedback has proven to
facilitate consonant articulation whereas vowel articulation relies mainly on proprioceptive
acuity (Nip et al., 2023). Consequently, it is possible that the difference observed between
the production-based groups is due to the relative difficulties of the stimuli. Unfortunately,
Lee et al. (2020) did not break down the results by phoneme, so we do not know the

improvement of vowels relative to consonants.
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Experience: | usually follow a similar methodology when | teach pronunciation — | start with
perception-based exercises then move onto production-based exercises. Reflection: | follow
a similar methodology because | thought pronunciation features are learnt in a similar way.
Thoughts: However, | realise now that each feature of pronunciation may interact differently
with perception and production-based practice and following the same methodology may
slow progress. Action: In view of this, | will be pay more attention to any problematic
features and provide more perception-based practice where the problematic feature lacks

tactile feedback.

Musical aptitude

Musical aptitude can also influence perception of foreign speech sounds (Suzukida, 2021).
For example, Kempe et al. (2015) observed that the ability of 118 participants to distinguish
musical sounds was correlated to their ability to distinguish foreign speech sounds. However,
this correlation was limited to spectral and not temporal information. The researchers
suggest that this is because changes in speech occur on a much smaller timescale than

music (less than 100ms).

Saito, Petrova, et al. (2022) further demonstrated that general auditory training (i.e. non-
speech) can improve specific auditory processing (i.e. speech). In their study, an auditory
only group of 22 participants was trained to discriminate synthesised sounds of different
frequencies while a phonetic only group of 22 participants was trained to discriminate the [ae]
and [A] vowels. Both groups were asked to discriminate both synthesised and speech
sounds in pre and post-tests. Results showed that participants in the auditory only group
improved their ability to distinguish both synthesised and speech sounds. In contrast,
participants in the phonetic only group only improved their ability to distinguish speech

sounds.

Results of these studies suggest that students with low auditory processing aptitude may
benefit from auditory training in non-speech sounds. However, auditory processing is also
influenced by attentional control, which is the ability to focus on relevant acoustic information
and ignore irrelevant information (Saito et al., 2024). For example, Mandarin speakers may
focus more on tones and their success learning English will partially depend on their ability
to focus more on vowel length. Consequently, a student’s musical aptitude may be

moderated by their attentional control.

Experience: | usually use the target language in perception-based exercises. Reflection:
Students usually improve their perception skills after this phonetic training. Thoughts:
However, | realise now that training students in non-speech sounds may also be beneficial.

Action: In view of this, | will incorporate non-speech sound perception-based exercises into
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my lessons using a guitar and slide. In this way | can modulate the frequency of notes in a
narrow range, much in the same way as Saito, Petrova, et al. (2022), and test my students’

ability to distinguish them.

Mirror neurons & cortical excitability

The results of previous trials suggest an intricate link between perception and production of
speech since transfer effects are observed after both perception and production-based
practice (Lee et al., 2020; Li, 2024). This is consistent with the Motor Theory of Speech
Perception (Galantucci et al., 2006; Liberman & Whalen, 2000), which posits that the motor
system is employed in both speech production and perception. This theory was
strengthened in 1992 with the discovery of mirror neurons — neurons in the motor cortex
which are active when an action is both performed and observed (Gallese et al., 1996;

Guenther & Vladusich, 2012; Heyes & Catmur, 2022).

Since this discovery, several studies have investigated the role of mirror neurons in speech.
D’Ausilio et al. (2014) demonstrated a direct correlation between mirror neurons and speech
perception in a group of 18 participants when they observed that participants with higher
speech mirror neuron activity also demonstrated a better ability to identify speech in noise.
Restle et al. (2012) observed an improvement in 18 participants’ ability to produce foreign
speech sounds after transcranial magnetic stimulation was applied to speech mirror neuron
regions of the brain. Transcranial magnetic stimulation is when a current is applied to the
brain by placing an electromagnetic coil over the relevant part of the scalp (Sy et al., 2023).
Brisson & Tremblay (2021) further observed an improved ability to distinguish speech in noise
in a group of 21 participants after transcranial magnetic stimulation was applied to speech
mirror neuron regions of the brain. Similarly, D’Ausilio et al. (2009) observed an improved
ability to discriminate bilabial sounds [p] & [b] and alveolar sounds [t] & [d] in a group of 10
participants when transcranial magnetic stimulation was applied to the part of the brain

known to control the lips and tongue.

Foreign language students and teachers are unlikely to have the equipment or training
necessary to apply magnetic stimulation to their brains. However, there may be other ways
of stimulating mirror neurons in a way that improves perception. Perron et al. (2024)
observed a similar effect in a group of 15 participants who produced syllable pairs before a
perception task. Results showed a 5% improvement compared to another group of 15
participants who practiced perceiving the same syllable pairs before the perception task.
Interestingly, this improvement appeared to transfer to syllable pairs which were not even
practised in the training sessions. This suggests that priming the brain with production

activities can improve perception skills.
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Experience: | usually start my pronunciation lessons with some simple warm up exercises.
Reflection: However, | have always questioned the effectiveness of warming up before
practising a foreign language since our speech organs are already likely to be warm from
speaking in our native language. Occasionally | would omit warm up exercises if a student
arrived late and we were short on time. Thoughts: | realise now that production-based
exercises are effective at warming up the brain as well as the speech organs, and that
targeted exercises can improve the perception of target speech sounds. Action: In view of
this, | will allow more time for warm up exercises and tailor them to my students’ specific
needs by using the target pronunciation features in the exercises. In this way the students
will prime their brain for the following perception exercises, much in the same way as Perron
et al. (2024).

Somatosensory feedback

Although speech perception is often thought of as a purely auditory process, it also relies on
somatosensory feedback (Guenther & Vladusich, 2012; Houde & Nagarajan, 2011). Ito et al.
(2009) demonstrated this by using a robotic device to stretch the facial skin of 30 participants
in a way that resembled either the [€] or [a] vowels. Then, the participants were asked to
identify a series of words which had had their formants shifted in such a way that they
formed a continuum from ‘head’ [hed] to ‘had’ [had]. The results indicated that the 15
participants whose facial skin was manipulated in the direction of [¢] were biased towards
‘head’ [hed] whereas the 15 participants whose facial skin was manipulated in the direction

of [a] were biased towards ‘had’ [had].

(Masapollo & Guenther, 2019) obtained similar results when they asked 32 participants to
identify vowel sounds from silent film while engaging their speech organs. The 16
participants who held a tube between their lips were biased towards the [u] vowel whereas
the 16 participants who held a bite block between their teeth were biased towards the [a]

vowel.

Furthermore, Sato et al. (2013) observed an improvement in 16 participants’ ability to identify
syllables in noise when they silently articulated the syllables at the same time. The results of
these studies are consistent with the Motor Theory of Speech Perception (Galantucci et al.,
2006; Liberman & Whalen, 2000) and suggest that somatosensory feedback may be

responsible for the priming effect observed by Perron et al. (2024).

Experience: When a student is struggling to perceive a sound, | usually give them more
audio-based perception exercises. Reflection: Students usually improve their perception

after performing audio-based perception exercises. Thoughts: However, | realise now that
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engaging their articulators may also be beneficial. Action: In view of this, | will encourage

my students to silently imitate the audio during perception-based exercises.

Speaking-induced suppression & enhancement

Although we use auditory feedback to perceive our speech, studies have shown that the
auditory cortex is actually suppressed during speech (Chang et al., 2013; Houde & Chang,
2015; Ventura et al., 2009). For example, Heinks-Maldonado et al. (2005) measured the brain
activity of 17 participants as they listened to their own voice, their own voice pitch-shifted,
and a stranger’s voice. The results showed greater activity in the auditory cortex when the
participants listened to their own voice pitch-shifted and a stranger’s voice compared to their
own unperturbed voice. The researchers suggest that this suppression of the auditory cortex

helps to distinguish between internally and externally produced sounds.

Behroozmand et al. (2009) performed a similar study with 15 participants but delayed their
pitch-shifted voice by 500ms, allowing them to measure their brain activity without the
influence of speaking-induced suppression, which is typically observed at the onset of
speech. Results showed increased activity in the auditory cortex in response to pitch-shifted
speech compared to unperturbed speech. Interestingly, the activity was greater for smaller
rather than larger shifts in pitch. The researchers suggest that responsiveness is enhanced
during speech in order to monitor and correct any mispronunciations and that larger pitch

shifts provoked smaller responses because they are not reflective of typical speech errors.

The results of these studies suggest that speaking-induced suppression and enhancement
contribute to speech perception and that a reduced or delayed response in the auditory
cortex may indicate a lack perception of self-produced speech. However, Sato (2022)
observed that audiovisual feedback accelerated auditory responses in a group of 20
participants when compared to audio only feedback. Consequently, visual feedback may be

able to compensate for reduced auditory responsiveness.

Experience: When a student is struggling to perceive a sound, | usually give them more
audio-based perception exercises. Reflection: Students usually improve their perception
after performing audio-based perception exercises. Thoughts: However, | realise now that
they may progress more quickly with audiovisual-based perception exercises. Action: In
view of this, | will encourage my students watch the jaw, mouth and lips during perception
exercises. In this way they will benefit from accelerated auditory responses much in the

same way as Sato (2022).
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Feedback

Katz & Mehta (2015) demonstrated the benefits of visual feedback when they tested 5
participants’ ability produce a foreign speech sound with and without visual feedback. The
results demonstrated a significant improvement in accuracy with the assistance of visual
feedback.

(Ballard et al., 2012) observed a similar benefit of visual feedback in 12 participants’ ability to
produce a foreign speech sound. However, the group of 6 participants which received
constant feedback showed reduced retention when tested 1 week after training compared to

the group of 6 participants that received limited feedback.

These studies suggest that, although visual feedback may facilitate the perception and
production of speech, it may hinder speech motor learning in the long-term. Furthermore,
both studies provided visual feedback via electropalatography, which is not readily available
to most foreign language students. Despite this, students may obtain a similar benefit by
focusing on articulatory gestures, such as lip shape and jaw movement (Navarra & Soto-

Faraco, 2007).

Another way in which feedback may be used to improve perception is through recasts, which
is when a teacher corrects a student’s pronunciation mistake by modelling the correct form
(Zhang & Liao, 2023). For example, Saito & Akiyama (2017) observed an improvement in the
comprehensibility of 15 participants when error feedback was given in the form of recasts

during conversation lessons.

Zhang & Liao (2023) observed a similar benefit in a group of 30 participants and noted a
correlation between auditory processing aptitude and task performance — participants who
demonstrated higher aptitude for auditory acuity performed better in perception tests
following recast training whereas participants who demonstrated higher aptitude for audio-
motor integration performed better in production tests. The researchers suggest that the
benefits of recasts come from their unique ability to practice both perception and production
skills by modelling the correct pronunciation and providing an opportunity for the student to

reproduce it.

Recasts may also have contributed to the contradictory results of studies into perception and
production-based training. For example, Lee et al. (2020, p. 5) gave corrective feedback “by
way of repeating the targets with an overemphasis on the stress and syllabic breakdown or
by demonstrating the proper clapping rhythm” and “these errors were discussed, with the

instructor exaggerating the lip or tongue positions while producing the phonemes until the
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students could recognise the difference between the phonemes”. This suggests that the

students practiced the perception of any mistakes and maybe even the production.

In contrast, in the Li (2024 p. 238-239) study “the correct answer was immediately provided”
and “feedback on the responses was provided immediately after a response was made; a
correct response triggered a ding sound, and an incorrect response triggered a buzz sound”.
This suggests that the students did not necessarily have the opportunity to perceive or

produce any mistakes, only that their responses were marked as correct or incorrect.

Experience: | frequently use recasts and articulatory gestures to give feedback to my
students. Reflection: Students usually improve after receiving feedback in the form of
recasts and articulatory gestures. Thoughts: However, | realise now that visual feedback
may be detrimental in the long-term. Action: In view of this | will provide visual feedback

only where recasts fail.

Conclusion

Several factors influence a person’s ability to perceive their pronunciation of a foreign
language including education, experience, age, motivation and anxiety but, all else being
equal, it is auditory processing aptitude which determines success (Doughty, 2019;
Kachlicka et al., 2019; Saito, Cui, et al., 2022; Saito et al., 2020; Shao et al., 2023; Suzukida,
2021). This means that some people have a natural ability to distinguish foreign speech
sounds and reproduce them, while others find it more challenging. Despite this, results from
studies into auditory processing suggest that the following strategies may compensate for

low auditory processing aptitude:

e Perception-based exercises, such as phoneme identification, may help students with
higher auditory acuity aptitude (Lee et al., 2020; Sakai & Moorman, 2018; Shao et al.,
2023).

e Production-based exercises, such as shadowing, may help students with higher
audio-motor integration aptitude (Li, 2024; Shao et al., 2023).

e General auditory and musical training may transfer to the perception of foreign
language speech sounds (Kempe et al., 2015; Saito, Petrova, et al., 2022; Suzukida,
2021).

o Targeted warm-up exercises, such as syllable pair repetition, may facilitate the
perception of target speech sounds (Perron et al., 2024).

e Recasts are an effective way of providing pronunciation feedback (Lee et al., 2020;

Saito & Akiyama, 2017; Zhang & Liao, 2023).

10
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o Visual feedback may facilitate perception, but it should be used sparingly (Ballard et
al., 2012; Katz & Mehta, 2015; Navarra & Soto-Faraco, 2007).
¢ Silent articulation may facilitate perception (lto et al., 2009; Masapollo & Guenther,

2019; Sato et al., 2013).

Based on these results | intend to implement the following strategy into my lessons: | will be
more responsive to my students’ unique auditory processing profiles and adapt my
methodology accordingly, focussing more on perception or production-based exercises
where appropriate. | will also employ a wider range of exercises with students who
demonstrate a lower auditory processing aptitude, including non-speech sound perception-
based exercises and silent articulation. | will start each lesson with targeted warm-up

exercises and provide feedback visually only where recasts fail.

Experience: | found reflective writing to be the most challenging part of this essay because |
have never done it before. Reflection: | spent a significant amount of time trying to
understand it on my own before asking for help from my tutor. Thoughts: | would have
saved time if | had discussed it with my tutor earlier. Action: In view of this, | will arrange

tutorials earlier if future modules include tasks which are new to me.

References

Babatsouli, E. (2022). ‘Review of Practical English Phonetics and Phonology: A Resource Book
for Students.’ Journal of the International Phonetic Association, 52(1), pp. 180-184.
https://doi.org/10.1017/S0025100320000067

Ballard, K. J., Smith, H. D., Paramatmuni, D., McCabe, P., Theodoros, D. G., & Murdoch, B. E.
(2012). ‘Amount of Kinematic Feedback Affects Learning of Speech Motor Skills.” Motor Control,
16(1), pp. 106-119. https://doi.org/10.1123/mcj.16.1.106

Behroozmand, R., Karvelis, L., Liu, H., & Larson, C. R. (2009). ‘Vocalization-induced
enhancement of the auditory cortex responsiveness during voice FO feedback perturbation.
Clinical Neurophysiology, 120(7), pp. 1303-1312. https://doi.org/10.1016/j.clinph.2009.04.022

Bislick, L. P., Weir, P. C., Spencer, K., Kendall, D., & Yorkston, K. M. (2012). ‘Do principles of
motor learning enhance retention and transfer of speech skills?’ A systematic review.
Aphasiology, 26(5), pp. 709-728. https://doi.org/10.1080/02687038.2012.676888

Bohon, L. L., McKelvey, S., Rhodes, J. A., & Robnolt, V. J. (2017). ‘Training for content teachers of
English Language Learners: using experiential learning to improve instruction.’ Teacher
Development, 21(5), pp. 609-634. https://doi.org/10.1080/13664530.2016.1277256

Brisson, V., & Tremblay, P. (2021). ‘improving speech perception in noise in young and older
adults using transcranial magnetic stimulation.’ Brain and Language, 222.
https://doi.org/10.1016/j.bandl.2021.105009

11



Edward Owens / 2335207

Chang, E. F.,, Niziolek, C. A., Knight, R. T., Nagarajan, S. S., & Houde, J. F. (2013). ‘Human cortical
sensorimotor network underlying feedback control of vocal pitch.” Proceedings of the National
Academy of Sciences, 110(7), pp. 2653-2658. https://doi.org/10.1073/pnas.1216827110

Chiu, S. K., & Lee, J. (2019). ‘Innovative experiential learning experience: Pedagogical adopting
Kolb’s learning cycle at higher education in Hong Kong.’ Cogent Education, 6(1).
https://doi.org/10.1080/2331186X.2019.1644720

Collins, B., Mees, I. M., & Carley, P. (2019). Practical English Phonetics and Phonology: A
Resource Book for Students (4th ed.). Routledge.

D’Ausilio, A., Maffongelli, L., Bartoli, E., Campanella, M., Ferrari, E., Berry, J., & Fadiga, L. (2014).
‘Listening to speech recruits specific tongue motor synergies as revealed by transcranial
magnetic stimulation and tissue-Doppler ultrasound imaging.’ Philosophical Transactions of the
Royal Society B: Biological Sciences, 369(1644), pp. 1-10.
https://doi.org/10.1098/rstb.2013.0418

D’Ausilio, A., Pulvermuller, F., Salmas, P., Bufalari, I., Begliomini, C., & Fadiga, L. (2009). ‘The
Motor Somatotopy of Speech Perception.” Current Biology, 19(5), pp. 381-385.
https://doi.org/10.1016/j.cub.2009.01.017

Doughty, C. J. (2019). ‘Cognitive Language Aptitude.’ Language Learning, 69(S1), pp. 101-126.
https://doi.org/10.1111/lang.12322

Galantucci, B., Fowler, C. A., & Turvey, M. T. (2006). ‘The motor theory of speech perception
reviewed.' Psychonomic Bulletin & Review, 13(3), pp. 361-377.
https://doi.org/10.3758/BF03193857

Gallese, V., Fadiga, L., Fogassi, L., & Rizzolatti, G. (1996). ‘Action recognition in the premotor
cortex.’ Brain, 119(2), pp. 593-609. https://doi.org/10.1093/brain/119.2.593

Guenther, F. H., & Vladusich, T. (2012). ‘A neural theory of speech acquisition and production.
Journal of Neurolinguistics, 25(5), pp. 408-422. https://doi.org/10.1016/j.jneuroling.2009.08.006

Heinks-Maldonado, T. H., Mathalon, D. H., Gray, M., & Ford, J. M. (2005). ‘Fine-tuning of auditory
cortex during speech production.’ Psychophysiology, 42(2), pp. 180-190.
https://doi.org/10.1111/j.1469-8986.2005.00272.x

Heyes, C., & Catmur, C. (2022). ‘What Happened to Mirror Neurons?’ Perspectives on
Psychological Science, 17(1), pp. 153-168. https://doi.org/10.1177/1745691621990638

Houde, J. F.,, & Chang, E. F. (2015). ‘The cortical computations underlying feedback control in
vocal production. Current Opinion in Neurobiology, 33, pp. 174-181.
https://doi.org/10.1016/j.conb.2015.04.006

Houde, J. F., & Nagarajan, S. S. (2011). ‘Speech Production as State Feedback Control.’ Frontiers
in Human Neuroscience, 5. https://doi.org/10.3389/fnhum.2011.00082

Ito, T., Tiede, M., & Ostry, D. J. (2009). ‘Somatosensory function in speech perception.
Proceedings of the National Academy of Sciences, 106(4), pp. 1245-1248.
https://doi.org/10.1073/pnas.0810063106

12



Edward Owens / 2335207

Kachlicka, M., Saito, K., & Tierney, A. (2019). ‘Successful second language learning is tied to
robust domain-general auditory processing and stable neural representation of sound.’ Brain
and Language, 192, pp. 15-24. https://doi.org/10.1016/j.bandl.2019.02.004

Katz, W. F., & Mehta, S. (2015). ‘Visual Feedback of Tongue Movement for Novel Speech Sound
Learning. Frontiers in Human Neuroscience, 9, pp. 612-612.
https://doi.org/10.3389/fnhum.2015.00612

Kempe, V., Bublitz, D., & Brooks, P. J. (2015). ‘Musical ability and non-native speech-sound
processing are linked through sensitivity to pitch and spectral information.’ British Journal of
Psychology, 106(2), pp. 349-366. https://doi.org/10.1111/bjop.12092

Kolb, A., & Kolb, D. (2018). ‘Eight important things to know about the experiential learning cycle.
The Australian Educational Leader, 40(3), pp. 8-14.

Kolb, D. (1984). Experiential learning: experience as the source of learning and development.
Prentice Hall.

Lee, B., Plonsky, L., & Saito, K. (2020). ‘The effects of perception- vs. production-based
pronunciation instruction. System, 88. https://doi.org/10.1016/j.system.2019.102185

Li, Y. (2024). ‘A Comparison of Perception-Based and Production-Based Training Approaches to
Adults’ Learning of L2 Sounds.’ Language Learning and Development, 20(3), pp. 232-248.
https://doi.org/10.1080/15475441.2023.2285776

Liberman, A. M., & Whalen, D. H. (2000). ‘On the relation of speech to language.’ Trends in
Cognitive Sciences, 4(5), pp. 187-196. https://doi.org/10.1016/S1364-6613(00)01471-6

Masapollo, M., & Guenther, F. H. (2019). ‘Engaging the Articulators Enhances Perception of
Concordant Visible Speech Movements.’ Journal of Speech, Language, and Hearing Research,
62(10), pp. 3679-3688. https://doi.org/10.1044/2019_JSLHR-S-19-0167

Mitterer, H., Eger, N. A., & Reinisch, E. (2020). ‘My English sounds better than yours: Second-
language learners perceive their own accent as better than that of their peers.’ PLOS ONE, 15(2).
https://doi.org/10.1371/journal.pone.0227643

Morris, T. H. (2020). ‘Experiential learning — a systematic review and revision of Kolb’s model.
Interactive Learning Environments, 28(8), pp. 1064-1077.
https://doi.org/10.1080/10494820.2019.1570279

Navarra, J., & Soto-Faraco, S. (2007). ‘Hearing lips in a second language: visual articulatory
information enables the perception of second language sounds.’ Psychological Research, 71(1),
pp. 4-12. https://doi.org/10.1007/s00426-005-0031-5

Nip, I. S. B., Arias, C. R., Corcoran, J., Ishihara, N., & Goble, D. J. (2023). ‘Proprioceptive Acuity
Influences Speech Motor Control in Healthy Adult Talkers.” Journal of Speech, Language, and
Hearing Research, 66(11), pp. 4353-4362. https://doi.org/10.1044/2023_JSLHR-23-00149

Oganian, Y., Bhaya-Grossman, |, Johnson, K., & Chang, E. F. (2023). ‘Vowel and formant
representation in the human auditory speech cortex.’ Neuron, 111(13), pp. 2105-2118.
https://doi.org/10.1016/j.neuron.2023.04.004

13



Edward Owens / 2335207

Perron, M., Liu, Q., Tremblay, P., & Alain, C. (2024). ‘Enhancing speech perception in noise
through articulation.’ Annals of the New York Academy of Sciences, 1537(1), pp. 140-154.
https://doi.org/10.1111/nyas.15179

Restle, J., Murakami, T., & Ziemann, U. (2012). ‘Facilitation of speech repetition accuracy by
theta burst stimulation of the left posterior inferior frontal gyrus.” Neuropsychologia, 50(8), pp.
2026-2031. https://doi.org/10.1016/j.neuropsychologia.2012.05.001

Saito, K., & Akiyama, Y. (2017). ‘Video-Based Interaction, Negotiation for Comprehensibility, and
Second Language Speech Learning: A Longitudinal Study.’ Language Learning, 67(1), pp. 43-74.
https://doi.org/10.1111/lang.12184

Saito, K., Cui, H., Suzukida, Y., Dardon, D. E., Suzuki, Y., Jeong, H., Révész, A., Sugiura, M., &
Tierney, A. (2022). ‘Does domain-general auditory processing uniquely explain the outcomes of
second language speech acquisition, even once cognitive and demographic variables are
accounted for?’ Bilingualism: Language and Cognition, 25(5), pp. 856-868.
https://doi.org/10.1017/S1366728922000153

Saito, K., Kachlicka, M., Sun, H., & Tierney, A. (2020). ‘Domain-general auditory processing as an
anchor of post-pubertal second language pronunciation learning: Behavioural and
neurophysiological investigations of perceptual acuity, age, experience, development, and
attainment. Journal of Memory and Language, 115. https://doi.org/10.1016/j.jm(.2020.104168

Saito, K., Kachlicka, M., Suzukida, Y., Mora-Plaza, I., Ruan, Y., & Tierney, A. (2024). ‘Auditory
processing as perceptual, cognitive, and motoric abilities underlying successful second
language acquisition: Interaction model.’ Journal of Experimental Psychology: Human
Perception and Performance, 50(1), pp. 119-138. https://doi.org/10.1037/xhp0001166

Saito, K., Petrova, K., Suzukida, Y., Kachlicka, M., & Tierney, A. (2022). ‘Training auditory
processing promotes second language speech acquisition.’ Journal of Experimental Psychology:
Human Perception and Performance, 48(12), pp. 1410-1426.
https://doi.org/10.1037/xhp0001042

Sakai, M., & Moorman, C. (2018). ‘Can perception training improve the production of second
language phonemes? A meta-analytic review of 25 years of perception training research.
Applied Psycholinguistics, 39(1), pp. 187-224. https://doi.org/10.1017/S0142716417000418

Sato, M. (2022). ‘Motor and visual influences on auditory neural processing during speaking and
listening. Cortex, 152, pp. 21-35. https://doi.org/10.1016/j.cortex.2022.03.013

Sato, M., Troillg, E., Ménard, L., Cathiard, M.-A., & Gracco, V. (2013). ‘Silent articulation
modulates auditory and audiovisual speech perception. Experimental Brain Research, 227(2),
pp. 275-288. https://doi.org/10.1007/s00221-013-3510-8

Schmidt, R. A. (1975). ‘A schema theory of discrete motor skill learning.” Psychological Review,
82(4), pp. 225-260. https://doi.org/10.1037/h0076770

Schmidt, R. A. (2003). ‘Motor Schema Theory after 27 Years: Reflections and Implications for a
New Theory.’ Research Quarterly for Exercise and Sport, 74(4), pp. 366-375.
https://doi.org/10.1080/02701367.2003.10609106

Shao, Y., Saito, K., & Tierney, A. (2023). ‘How Does Having a Good Ear Promote Instructed
Second Language Pronunciation Development? Roles of Domain-General Auditory Processing

14



Edward Owens / 2335207

in Choral Repetition Training.’ TESOL Quarterly, 57(1), pp. 33-63.
https://doi.org/10.1002/tesq.3120

Suzukida, Y. (2021). ‘The Contribution of Individual Differences to L2 Pronunciation Learning:

Insights from Research and Pedagogical Implications.” RELC Journal, 52(1), pp. 48-61.
https://doi.org/10.1177/0033688220987655

Sy, A., Thebault, S., Aviv, R. I., & Auriat, A. M. (2023). ‘An Overview of Transcranial Magnetic
Stimulation and Its Application in Multiple Sclerosis.” Applied Sciences, 13(23).
https://doi.org/10.3390/app132312679

Ventura, M. ., Nagarajan, S. S., & Houde, J. F. (2009). ‘Speech target modulates speaking
induced suppression in auditory cortex.” BMC Neuroscience, 10(58).
https://doi.org/10.1186/1471-2202-10-58

Zhang, W., & Liao, Y. (2023). ‘The role of auditory processing in L2 vowel learning: evidence from

recasts.” Humanities and Social Sciences Communications, 10(1), pp. 502-514.
https://doi.org/10.1057/s41599-023-02001-5

15



Edward Owens / 2335207

Appendix
Personal Development Plan
Objective Action ‘ Resources Timescale
Understand how Complete Module 1 UWTSD library 01/11/2024
foreign language
learners can
improve perception
of their own
pronunciation
Be more responsive | Screen students and focus more | ¢ hitps://sla-speech- | Continuous
to students’ auditory | on perception or production- tools.com/research
processing profiles based exercises where e Target language
appropriate. e Audio files
e Video files
Facilitate the e Allow more time forwarm up | ¢ Target language Continuous
perception of target exercises and tailorthemto | ¢ Audio files
pronunciation the students’ specific needs. | o Video files
features e Encourage students to
silently imitate the audio
during perception exercises.
e Do more audiovisual-based
perception exercises.
Optimise the Provide visual feedback only e Target language Continuous
feedback of where recasts fail. e Articulatory
pronunciation gestures
mistakes
Improve general Incorporate non-speech sound e Guitar Continuous
auditory processing | perception exercises into e Slide
lessons.
Work more Book tutorials and discuss Zoom Continuous
efficiently concerns earlier.
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