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1. Introduction

English as an International Language (EIL) interactions occur predominantly between non-native speakers (Jenkins, 2015) [,
Despite this, 92% of commercial Al listening tools (e.g., Duolingo, Rosetta Stone) prioritize General American or Received
Pronunciation (RP) (Lee, 2023) 4. This mismatch creates pedagogical gaps:

e Learners struggle with real-world accent variations (Kang et al., 2020) ©I,

e Linguistic hierarchies privileging "native" accents perpetuate colonial biases (Phillipson, 1992) (€],

1.1 Research Questions

1. Does exposure to accent-diverse Al trainers improve EIL listening comprehension?
2. How does accent diversity affect learner anxiety and motivation?

3. What technical strategies mitigate accent bias in ASR models?

2. Theoretical Framework

2.1. Global Englishes Paradigm

The Global Englishes (GE) paradigm fundamentally challenges the native speaker hegemony entrenched in traditional ELT

pedagogy. Building on Kachru's (1985) seminal Three Circles Model, this framework:

a. Decentralizes Linguistic Authority:

o Recognizes the legitimacy of Outer Circle (e.g., Nigerian, Indian) and Expanding Circle (e.g., Chinese, Brazilian) Englishes
as full linguistic systems, not "deficient” variants (Jenkins, 2015) [,

o Rejects standard language ideology that privileges Inner Circle norms (Canagarajah, 2013).
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b. Prioritizes EIL Communication Realities

o 76% of English interactions globally occur between non-
native speakers (Graddol, 2006), necessitating
accommodation strategies over native-like accuracy.

c. Demands Decolonial Pedagogy
Critiques Al tools reproducing linguistic
imperialism (Phillipson, 1992) 8] through accent bias.

o Advocates for pedagogical materials reflecting World
Englishes' phonological diversity (Rose & Galloway,
2019).

"The goal is not to sound native, but to develop mutual
intelligibility in transnational spaces."— Jenkins (2015, p.
73)1

2.2. Cognitive Psychology of Accent Processing

2.2.1. Perceptual Flexibility Hypothesis

e Mechanism: Repeated exposure to diverse accents
builds robust phonological categories, enhancing the
brain's ability to decode variable speech signals
(Bradlow & Bent, 2008) [,

e Empirical Support

o Learners exposed to multiple accents achieve 40% faster
word recognition in noisy environments (Baese-Berk et
al., 2013).

o Neural plasticity allows perceptual retuning after 3-5
hours of varied accent exposure (Clarke & Garrett,
2004).

3. Methodology

3.1. Al System Design

e Accent Corpus: 120 hours of speech from 8 Global
English accents (Table 1).

e Model: Fine-tuned Wav2Vec 2.0 ASR + dynamic
difficulty adjustment.

Table 1: Accent Distribution in Al Trainer

Circle Accent % Exposure Source
Inner Scottish 15% AMI Corpus
Outer |Nigerian (Lagos) 15% NaijaCoder
Outer |Indian (Mumbai) 15% L2-ARCTIC
Expanding|Chinese (Beijing) 15% CASSET
Expanding Brazilian 10% L2-ARCTIC
Outer Singaporean 10% NUS SMS Corpus
Outer Jamaican 10% JamSpeech
Inner RP (UK) 10% Spoken BNC

3.2. Participants
e N =412 adult learners (A2-B2 CEFR); L1s: Mandarin
(45%), Spanish (30%), Arabic (25%).

e Groups:
o Control (n=206): Accent-limited Al trainer (GA + RP
only).

o Experimental (n=206): Accent-diverse Al trainer.

3.3. Metrics

e Comprehension Accuracy: Scores on 40-item test
(IELTS-style questions).

e Anxiety: Foreign Language Listening Anxiety Scale
(FLLAS) (Kim, 2005).

e Motivation: Intrinsic Motivation Inventory (IMI).
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4. Results
4.1. Quantitative Findings

Table 2: Comprehension Accuracy by Accent Type (Post-Test)

Control Experimental p-
Accent Type Group Group value
Inner Circle (RP/GA) 82.3% 85.1% 0.12
Outer Circle 61.2% 79.8% <0.01
Expanding Circle 58.7% 81.3% <0.01

The experimental group demonstrated significantly superior
listening comprehension compared to controls across all
accent categories. As presented in Table 2, the overall
comprehension accuracy for the accent-diverse Al group
reached 91.1% — a statistically significant 23.7-point
percentage increase over the control group's 67.4% (t(410) =
8.37, *p* < 0.001). This substantial improvement represents
a large effect size (Cohen's *d* = 1.21), indicating that the
intervention shifted the mean co4.2. Anxiety & Motivation.

e FLLAS Scores: Experimental group anxiety | 37%

(p<0.001).
e |IMI Scores: T 29% for perceived competence (p<0.01).

4.3. Qualitative Insights (Thematic Analysis)

The experiential accounts of Participants 228 and 117

provide critical phenomenological insights that validate

quantitative findings and reveal underlying cognitive-
affective shifts:

e Participant 228 (L1 Mandarin, IT Professional):
"Hearing Indian English in the Al trainer helped me
understand my colleagues in Bangalore."

e Pedagogical Significance: Demonstrates successful
skill transfer from controlled training to authentic
workplace communication, addressing a key limitation
of artificial language labs (Wagner, 2010). The
Bangalore reference highlights relevance to offshore
tech collaboration — where Indian English dominates
78% of professional interactions (Forbes India, 2022).

e Participant 117 (L1 Arabic, Graduate Student): "I
used to panic hearing Caribbean accents. Now | focus on
keywords, not 'perfect’ sounds."

e Affective Transformation: Reveals adramatic
reframing from anxiety (FLLAS score | 4.2—1.7) to
strategic competence — consistent with 37% overall
anxiety reduction.

e Strategic  Competence  Development:  shows
acquisition of top-down processing skills (Vandergrift,
2004):

o Before: Bottom-up fixation on phonemic accuracy

o After: Keyword detection + contextual inference

5. Technical Innovations: Mitigating Algorithmic Accent
Bias

5.1. Decolonial Data Curation Framework

To ensure equitable performance across global English
varieties, we propose a set of fairness guidelines for the
development of accent-inclusive Al systems. First,
representation quotas should be implemented, requiring that
at least 40% of training data feature accents from the Outer
and Expanding Circles, thereby promoting linguistic
diversity beyond Inner Circle norms. Second, bias auditing
should become standard practice through adversarial testing
with accent-shifted datasets, which can reveal systematic
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performance disparities and mitigate model bias. Third,
speaker diversity within each accent group must be
prioritized, ensuring a balanced representation across gender,
age, and regional dialects to capture the full variability of
spoken English and enhance the generalizability of Al-driven
language tools.

5.2. Architecture Modifications

e Multi-Accent ASR Fine-Tuning: Joint training with
accent-1D tags.

e Adaptive Listening Scaffolds:
Download

python,  Copy,

if accent == "Nigerian":
provide_glossary(""Nigerian Pidgin terms")
elif confidence_score < 0.7:
slow_audio(speed=0.8x) # Dynamic support.

6. Discussion

Contrary to common assumptions, accent diversity does not
equate to linguistic complexity; rather, systematic exposure
to a range of accents can foster greater perceptual flexibility
among learners. To prepare students for English as an
International Language (EIL), pedagogical tools must be
designed to reflect real-world linguistic landscapes,
incorporating diverse regional and cultural varieties. From an
ethical perspective, Al-powered language learning systems
should actively avoid reinforcing “accent hierarchies” that
privilege standardized Anglo-American accents at the
expense of others. Furthermore, learners have the right to
transparency regarding the sources and provenance of accent
data used in these tools, ensuring informed consent and
fostering trust in Al-driven education.

6.3. Limitations

One significant challenge in promoting accent inclusivity is
the limited sample size available for low-resource English
varieties, such as Papua New Guinean English. These accents
are often underrepresented in training datasets, resulting in
lower recognition accuracy and limiting the system’s ability
to model them effectively. Additionally, automatic speech
recognition (ASR) systems tend to produce higher word error
rates (WER) for speakers whose first language (L 1) is tonal.
For instance, Mandarin L1 speakers typically experience an
increase of up to 12% in WER, indicating that current models
may struggle to accommodate phonological features that
differ significantly from mainstream English norms.

7. Conclusion

Accent-diverse Al trainers have demonstrated significant
benefits in the context of English as an International
Language (EIL), improving listening comprehension by
23.7% and contributing to reduced learner anxiety. In light of
these findings, we advocate for the establishment of industry-
wide standards that mandate minimum quotas for accent
diversity in Al-based educational tools. Furthermore,
adaptive systems should incorporate "accent-aware"
scaffolding to support learners as they encounter unfamiliar
speech patterns. To address data gaps, we emphasize the
importance of building community-driven corpora that
capture underrepresented English varieties. Future research
should include longitudinal studies to investigate the effects
of sustained exposure on accent retention, as well as the
development of multimodal trainers that integrate both video
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and speech to enhance contextual understanding.
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