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Abstract: This study investigates the impact of Video Dubbing (VD) on the intelligibility of English 

pronunciation among Indonesian EFL learners from Sundanese and Javanese backgrounds. Using a convergent 

parallel mixed-methods design, the research analyzes non-native English pronunciation via Word Error Rate 

(WER) metrics from Zoom's AI-powered Automatic Speech Recognition (ASR) system. Data from Chapter IV 

of the dissertation covers pre- and post-VD assessments, following an Analyzing–Tailoring–Modeling (ATM) 

protocol that integrates audiovisual modeling, ASR-generated captions, and acoustic feedback. Quantitative 

analysis showed a significant improvement in intelligibility. Pre-intervention WER averaged 28.5%, reflecting 

L1 interference. Post-VD implementation, WER decreased by 42% to 16.6%, a large effect (Cohen's d = 1.12), 

and listening comprehension scores rose from 62% to 85% accuracy (η² = 0.34, p < 0.001). Acoustic analysis, 

performed using Praat, revealed enhanced vowel reduction (schwa durations shortened by 35%, from 120 ms 

to 78 ms) and improved prosodic alignment (mean F0 variation reduced by 18 Hz). Praat parameters included 

LPC (Linear Predictive Coding) analysis (order 10–12, window 0.025 s) for formants and autocorrelation (75–

600 Hz range) for pitch, ensuring precise segmentation of 45 target words per participant against native speaker 

benchmarks. Qualitative data from interviews (n=24) highlighted increased learner engagement and 

confidence, with the "JEger–jeGER" mnemonic aiding stress placement. Observations confirmed VD's 

motivational appeal, aligning with Indonesia's educational policies. In conclusion, VD significantly boosts EFL 

learners' intelligibility through substantial WER reductions and prosodic gains, offering a scalable, technology-

mediated model for pronunciation pedagogy that enhances communicative competence. 
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INTRODUCTION  

The growing consensus in pronunciation research 

maintains that the ultimate pedagogical priority 

should be intelligibility, rather than native-like 

accuracy(Munro & Derwing, 2020; Neal, 2025). 

According to the Intelligibility Principle (Levis, 

2022, 2024), effective pronunciation instruction 

must emphasize features that most directly 

influence listener comprehension, such as stress 

timing, vowel reduction, and rhythm. This 

principal underscores why schwa realization and 

prosodic accuracy are central in teacher education 

programs, since these features strongly affect how 

comprehensible speech is to both native and non-

native listeners(Kholid & Hidayat, 2025; Munro & 

Derwing, 2020; Nagle & Huensch, 2020). 

The Speech Learning Model (SLM) proposed  

(Flege, 1985, 2024) provides a theoretical lens for 

explaining why certain phonological contrasts 

remain problematic for second-language learners. 

The model posits that learners’ ability to perceive 

and produce L2 sounds is constrained by the 

influence of their L1 phonetic categories, making 

vowel reduction and stress placement particularly 

vulnerable to transfer (Al-Busaidi & Al-Saqqaf, 

2015; Finda Marelita & Iftanti, 2024; HAMID & 

BALDAUF, 2013) in Indonesian EFL contexts. 

Within this framework, video dubbing serves as a 
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targeted intervention by creating repeated 

opportunities for learners to notice and adjust 

subtle phonetic distinctions in real time(Bashori et 

al., 2024a; Mahdi & Mohsen, 2024; Schildwacht, 

2012). 

Insights from L2 fluency research further 

highlight that fluency extends beyond mere speech 

rate to include prosodic smoothness, appropriate 

pausing, and rhythm. Metrics such as temporal 

measures, hesitation patterns, and prosodic 

alignment offer evidence-based ways to capture 

how dubbing practice enhances learners’ spoken 

fluency (Huensch & Nagle, 2021; Munro & 

Derwing, 1995; Primljen, 2023). Integrating these 

perspectives enables the present study not only to 

examine Word Error Rate (WER) reduction as a 

proxy for intelligibility but also to situate observed 

improvements within broader theoretical 

understandings of L2 speech learning and fluency 

development(Ali & Renals, 2018; Bashori et al., 

2024b; Murad et al., 2019). 

Commercial end-to-end Automatic Speech 

Recognition (ASR) systems remain highly 

sensitive to accent and domain mismatch, 

motivating adaptation methods and cautious 

interpretation of WER in L2 speech contexts (Ali 

& Renals, 2018; Murad et al., 2019; Yakubovskyi 

& Morozov, 2023). Evidence from recent studies 

shows that model and domain adaptation—such as 

internal language-model adaptation for end-to-end 

systems—can substantially reduce WER even 

without labeled audio data (Kanda et al., 2022; 

Meng et al., 2022). Broader NLP and ASR findings 

also document language- and variety-specific 

effects as well as accent-robustness challenges 

(Choe et al., 2022) and demonstrate the value of 

self-supervised or fine-tuning strategies for accent 

adaptation (Bhatia et al., 2023; Hassan et al., 

2022). These studies collectively highlight the 

need to interpret ASR-based measures critically, 

especially when evaluating non-native speech 

produced by learners in systems such as Zoom’s 

AI-powered ASR. 

The challenges faced by Indonesian EFL 

learners are well illustrated in the dataset(Dawadi 

et al., 2021; Islam, 2024; Low, 2021). The Zoom-

ASR transcripts frequently substituted intended 

words with semantically unrelated outputs when 

stress or vowel reduction was misapplied—for 

example, “further” → “vibrator” or “reinforcement 

learning” → “enforcement training.” Additional 

errors included “ChatGPT” recognized as 

“ChatGBD” or “chativity,” “extraordinary” 

interpreted as “January,” and “supercomputers” 

decoded as “ordinary.” These misrecognitions, 

drawn from more than 500 phrase-level 

comparisons between reference (REF) and 

hypothesis (HYP) transcripts, show that even slight 

deviations in vowel quality or syllable prominence 

can cause major lexical distortions(Ali & Renals, 

2018; Chowdhury et al., n.d.; Meng et al., 2021; 

Yakubovskyi & Morozov, 2023). 

Statistical analysis of the WER dataset reveals 

that substitution errors accounted for 67 % of all 

recognition failures, while deletions comprised 21 

% and insertions 12 %. The predominance of 

substitution errors supports the argument that 

vowel centralization and misplaced stress are the 

primary contributors to ASR confusion in 

Indonesian-accented English. Acoustic data from 

Praat corroborate these findings: pre-test 

recordings exhibited lower mean pitch (216 Hz) 

and shorter vowel duration (1.35 s), reflecting 

insufficient stress prominence, whereas post-test 

performances showed measurable gains in pitch 

(245 Hz) and duration (1.59 s), consistent with 

improved prosodic marking. 

Taken together, these patterns demonstrate that 

the acoustic–prosodic mismatch between 

Indonesian-accented speech and native stress-

timed rhythm plays a critical role in ASR 

misrecognition(Asano et al., 2021). Through video 

dubbing as a controlled imitation task, learners 

progressively adjusted their vowel reduction and 

stress placement, resulting in a tangible reduction 

in WER and more intelligible speech output(Bigioi 

& Corcoran, 2023; Spaces & 2025, 2025). These 

empirical outcomes affirm the pedagogical value 

of integrating ASR feedback into pronunciation 

instruction—particularly when grounded in the 

Intelligibility Principle and the Speech Learning 

Model—and provide evidence for the effectiveness 

of video dubbing as a data-driven technique for 

improving EFL learners’ intelligibility(ISET ; 

Kurnia et al., 2022; Wei et al., 2022). (1) Does 

video dubbing practice significantly reduce the 

Word Error Rate (WER) of preservice teachers’ 

English speech? (2) Which types of pronunciation 

errors show the greatest reduction after dubbing 

practice?  

 

METHOD 

This study employed a within-subjects pretest–

posttest design with twenty-seven preservice 

teachers. Instruments included a standardized 

reference passage, ASR-transcribed learner 

recordings, and Praat acoustic analysis. Pre- and 

post-test WER were calculated following the NIST 

standard formula. Statistical analyses included 

paired-samples t-tests and effect size (Cohen's d). 
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Praat analysis tracked schwa production with 

thresholds of F1 < 500 Hz and F2 between 1000–

1500 Hz, capturing vowel reduction accuracy. 

This study employed a within-subjects pretest–

posttest design with twenty-seven preservice 

teachers enrolled in the English Teacher Education 

program in West Java, Indonesia. All participants 

were taking a pronunciation course as part of their 

professional preparation. Written informed consent 

was obtained prior to data collection, and each 

participant was anonymized using codes (X1–

X27). Participation was voluntary, and students 

were reminded of their right to withdraw at any 

point. Ethical clearance was granted by the 

institutional research committee. 

Three categories of instruments were used in 

this research. First, the reference passage (REF) 

was adapted from the text beginning with "You 

actually think AI is underhyped…", which was 

delivered in multiple text-to-speech (TTS) 

renditions (e.g., ElevenLabs, Android/Google 

TTS) to serve as benchmark input for 

pronunciation and lexical coverage. Second, the 

learner hypotheses (HYP) consisted of audio 

recordings produced by participants (X1–X21) 

during pre- and post-test sessions. These utterances 

were transcribed through the same automatic 

speech recognition (ASR) engine, producing 

caption logs for WER calculation. Third, closed-

caption meeting transcripts were collected as 

supplementary materials to capture authentic ASR 

misrecognitions, providing qualitative exemplars 

for coding and visualization.Technical equipment 

included a standard headset microphone, a quiet 

classroom environment, and proprietary dubbing 

software that enabled scene-by-scene practice. 

Data were analyzed using Excel for statistical 

computations, complemented by visualization 

scripts (bar/line/box plots, error heatmaps, 

alignment charts). 

The research procedures were implemented in 

three phases. 

Phase A – Pretest. In Week 1, each participant 

received the reference passage and was allotted 

time to silently review the text. They then recorded 

a single reading using the designated microphone. 

The recordings were transcribed through the ASR 

engine, producing the baseline HYP strings for  

Phase B – Dubbing Intervention. Across Weeks 

2–4, participants engaged in guided dubbing 

sessions. First, TTS benchmark renditions were 

played and replayed for learners to focus on schwa 

reduction (/ə/) and stress timing. Learners then 

performed dubbing practice scene by scene, 

imitating the model voices. Immediate feedback 

was provided via ASR captions, where visible 

misrecognitions were discussed in terms of stress 

and vowel reduction (JEger/jeGER). Learners 

subsequently re-dubbed segments with the highest 

error density, as indicated by ASR outputs and 

heatmap highlights. This cycle of modeling, 

practice, feedback, and redo was repeated across 

sessions. 

The primary quantitative measure was Word 

Error Rate (WER), defined following the NIST 

standard as: 

 

WER = (S + D + I) / N × 100 

 

where S = substitutions, D = deletions, I = 

insertions, and N = the number of words in the 

reference transcript. Alignment was performed by 

comparing the REF (canonical script) with the 

HYP (ASR output) for each participant. 

Descriptive statistics (means, medians, standard 

deviations, interquartile ranges) were computed for 

pre- and post-test WER. Inferential analysis 

included a paired t-test (or Wilcoxon signed-rank 

test when assumptions were not met) and effect 

size (Cohen's d). 

 

Excel formulas were used for efficiency: 

- Token count (N): `=LEN(TRIM(A2))-

LEN(SUBSTITUTE(TRIM(A2)," ",""))+1` 

- WER%: `=ROUND(((B2+C2+D2)/E2)100,1)` 

- Word Accuracy: `=ROUND(100-F2,1)` 

- Paired t-test: 

`=T.TEST(PostWER_range,PreWER_range,2,1)` 

- Cohen's d: `=(AVERAGE(PostWER_range)-

AVERAGE(PreWER_range))/SQRT(((STDEV.P

(PreWER_range)^2+STDEV.P(PostWER_range)

^2)/2))` 

For qualitative analysis, open coding was first 

applied to all REF–HYP pairs (e.g., ChatGPT → 

ChatGBT/chativity; reinforcement learning → 

enforcement training; extraordinary → 

ordinary/January). These codes were then grouped 

axially into categories such as vowel reduction, 

prosodic stress misplacement, and lexical novelty. 

Finally, thematic coding distilled the error 

categories into three major themes: 

Schwa/Reduction, Stress Pattern Misplacement, 

and Lexical/Orthographic Errors. Visualizations 

such as error density heatmaps and alignment 

tables were produced to illustrate frequency and 

distribution of these error types. 

Several steps were taken to ensure the validity 

and reliability of the data collection and analysis. 

A single automatic speech recognition (ASR) 

engine was employed consistently across pre- and 
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post-tests to avoid variability due to engine 

differences. The same hardware (headset 

microphone) and recording environment (quiet 

classroom) were maintained to minimize external 

noise interference. The canonical reference 

passage was standardized through text-to-speech 

(TTS) renditions, ensuring lexical and prosodic 

consistency throughout the intervention. 

All participants followed identical pretest, 

dubbing, and posttest procedures under supervised 

classroom conditions. The intervention cycle 

(modeling, dubbing, ASR feedback, re-dubbing) 

was systematically documented, and data were 

archived with consistent labeling conventions to 

ensure traceability. 

WER calculations adhered to the NIST formula 

(S + D + I) / N, a widely recognized benchmark in 

speech recognition evaluation. In addition, 

descriptive and inferential analyses were cross-

checked using Excel formulas and manual 

recalculations to verify accuracy. For the 

qualitative phase, coding reliability was enhanced 

by iterative review: open codes were verified 

against raw REF–HYP pairs, axial categories were 

discussed among peer raters, and thematic coding 

was triangulated with visualizations (heatmaps and 

alignment tables). 

To strengthen the credibility of the qualitative 

findings, a subset of the ASR outputs was 

independently reviewed by two external raters with 

expertise in phonology and English teacher 

education. Discrepancies in coding were discussed 

until consensus was reached, and reliability was 

quantified using intraclass correlation coefficients 

(ICC), yielding acceptable consistency across 

raters. Together, these measures provide 

confidence that the observed reductions in WER 

and the identified error patterns are attributable to 

the dubbing intervention rather than procedural 

inconsistencies or measurement bias. 

To strengthen the external validity of 

intelligibility gains, learner proficiency levels were 

cross-referenced with standardized test 

equivalencies. According to the Council of Europe 

and ETS mappings, CEFR B1 (Intermediate) 

corresponds to IELTS 4.0–5.0 / TOEFL iBT 42–

71, while CEFR B2 (Upper Intermediate) aligns 

with IELTS 5.5–6.5 / TOEFL iBT 72–94. This 

mapping enables a clearer interpretation of 

learners' proficiency trajectory, linking reductions 

in WER with widely recognized benchmarks of 

communicative competence. 

Praat-based acoustic analysis complemented 

WER by focusing on prosodic variables. In 

particular, formant thresholds for schwa 

identification were set with F1 < 500 Hz and F2 

between 1000–1500 Hz, consistent with standard 

phonetic parameters for unstressed central vowels. 

This allowed objective tracking of schwa 

realization, an area of documented difficulty for 

Indonesian EFL learners. Measurements of pitch 

(Hz), intensity (dB), and duration (s) were 

extracted across pre- and post-tests to triangulate 

intelligibility gains with articulatory precision. 

The reliance on Zoom's ASR system introduces 

variability factors that may affect WER outcomes 

beyond learner performance. These include: 

Internet bandwidth fluctuations, which can distort 

real-time transmission of speech data.  Microphone 

quality, with lower-end hardware producing noise 

and clipping that compromise recognition 

accuracy. Background noise and latency, which 

may introduce unintended insertions or 

substitutions in transcripts 

While standardized conditions (quiet 

environment, uniform headsets) were maintained, 

residual variation may still have influenced ASR 

outputs. 

A notable limitation of the present study is the 

absence of a control group. While pre- and post-

test comparisons with the same participants 

demonstrate significant gains, the design cannot 

fully rule out alternative explanations such as test 

familiarity or incidental exposure to English 

outside the intervention. Future studies should 

adopt a controlled or randomized design to isolate 

the specific contribution of dubbing from general 

practice effects. 

In summary, this methodology section links 

learners' WER and acoustic gains to internationally 

recognized CEFR benchmarks, provides greater 

methodological transparency for Praat-based 

vowel analysis, critically reflects on technological 

variability in ASR, and acknowledges the lack of a 

control group as a limitation to generalizability. 

 

RESULTS AND DISCUSSION 

This section investigates whether video dubbing 

practice led to a significant reduction in Word 

Error Rate (WER), thus indicating enhanced 

intelligibility in the participants’ spoken English. 

Pre-intervention analysis revealed that the mean 

WER among the teacher candidates was 

considerably high, particularly in words involving 

schwa reduction and prosodic stress 

placement(Cohen Priva & Strand, 2023; Napoli & 

Clopper, 2022, 2024). After the dubbing treatment, 

the mean WER scores decreased substantially, 

showing a positive trajectory toward the 

performance band of native and AI-generated 
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speech. Statistical testing confirmed that the 

reduction was significant, with a large effect size, 

demonstrating that dubbing can serve as an 

effective practice for intelligible pronunciation 

improvement(Hodgetts, 2021; Nagle & Huensch, 

2020b; O’Neal, 2015). 

 

Research question 1: Effect of dubbing on word 

error rate (WER) 

Effect of dubbing on word error rate  

Figure 1 illustrates the comparative WER values 

before and after the dubbing intervention. The 

reduction in WER across all participants is clearly 

observable, with post-test values clustering closer 

to the low-error range typically associated with 

native or AI speech models(McCrocklin, 2024; 

Meng et al., 2021; Yakubovskyi & Morozov, 2023) 

 

.  

Figure 1. The comparative WER values before and after the dubbing intervention 

 Furthermore, Figure 2 presents the box plot 

distribution, highlighting that the overall spread of 

WER narrowed after the intervention, suggesting 

more consistent intelligibility gains among 

participants(Levis, 2022; McCrocklin, 2024). 
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Figure 2 The overall spread of WER narrowed after the intervention 

To deepen the analysis, Figure 3 displays the 

error density heatmap across reference phrases 

extracted from the ASR transcripts. The most 

frequent errors occurred in lexical items such as 

ChatGPT, reinforcement learning, and 

extraordinary. Notably, after dubbing practice, the 

density of these misrecognitions declined, 

indicating that learners were increasingly able to 

control vowel reduction and stress timing in their 

speech production(Bin Hadjah & Hamzah, 2023; 

Bu et al., 2021; Parrish, 2022). This pattern 

supports prior findings that dubbing helps learners 

internalize prosodic features (Nguyen et al., 2025; 

Sciendo, 2025) while simultaneously offering 

authentic practice in real communicative contexts 

 

.  

Figure 3. The error density heatmap across reference phrases extracted from the ASR transcripts 

Taken together, these results suggest that 

dubbing enhances learners’ ability to produce more 

intelligible English speech, particularly in areas 

where non-native speakers are most vulnerable to 

ASR misrecognition(Christiner et al., 2023; 

Murphy, 2014; Tuan, 2021). From a pedagogical 
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standpoint, the reduction in WER can be 

understood as the interplay of technology, 

pedagogy, and content within the TPACK 

framework(Lakhe Shrestha et al., 2025; Swallow 

& Olofson, 2017; Yeh et al., 2021): technology 

(ASR-based feedback and dubbing tools) provided 

real-time scaffolding; pedagogy (iterative practice 

and feedback cycles) supported sustained 

improvement; and content (focus on schwa and 

stress) targeted the most critical dimensions of 

intelligibility. 

 

Research Question 2: Which error types improved 

most after dubbing practice?   

The second research question aimed to identify the 

categories of errors that showed the greatest 

reduction following the dubbing intervention. A 

qualitative analysis of the ASR transcripts was 

conducted through open, axial, and thematic 

coding of substitution, deletion, and insertion 

errors. The Alignment Table (Figure 4) presents a 

comparative view of reference phrases and their 

corresponding ASR misrecognitions. 

 

The error types improved most after dubbing 

practice 

Prior to the intervention, the most prominent error 

types were observed in (a) vowel reduction and 

schwa mispronunciations (e.g., extraordinary → 

ordinary), (b) prosodic stress misplacement in 

multi-syllabic words (e.g., reinforcement learning 

→ enforcement training), and (c) lexical 

distortions or substitutions of unfamiliar technical 

terms (e.g., ChatGPT → 

ChatGBT/chativity)(Højen et al., 2023; Purnama et 

al., 2023). These findings align with existing 

studies that highlight non-native speakers’ 

susceptibility to prosodic stress errors and schwa 

deletion in academic discourse (Munro & 

Derwing, 1995; Kennedy &Trofimovich, 2019). 

 

 

 
Figure 4. Reference vs. ASR output alignment illustrating common error types before and after dubbing” 

Following the dubbing treatment, the frequency 

of these errors declined, with the most notable 

improvement occurring in schwa production and 

stress-timed syllables(Ashokumar et al., 2023; 

Kehoe, 2025; Ridouane & Cooper-Leavitt, 2019). 

Learners demonstrated a heightened ability to 

differentiate reduced vowels in unstressed 

positions, resulting in more accurate alignment 

between intended and recognized forms. Prosodic 

accuracy also improved, reducing the risk of 

misinterpretation in multi-syllabic words—a 

critical factor in intelligibility(Baills et al., 2022; 

Emara & Shaker, 2024).Figure 4 highlights this 

progression by illustrating the shift from frequent, 

varied substitutions to fewer, more predictable 

patterns. This suggests that dubbing not only 

facilitated phonological accuracy but also 

supported learners in internalizing rhythm and 

stress contours, leading to improved automaticity 

in pronunciation. Moreover, lexical 

misrecognitions, though still present, were less 

frequent after practice, particularly in repeated 

exposure to technical items embedded in the 

dubbing texts. 

These results reinforce the pedagogical 

potential of dubbing as an integrative approach 
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within the TPACK framework. By combining 

authentic audiovisual input (technology), iterative 

dubbing performance (pedagogy), and targeted 

pronunciation features such as schwa and stress 

(content), teacher candidates were able to reduce 

error-prone patterns and develop greater speech 

intelligibility. 

 

Statistical analysis and main findings 

A paired-samples t-test revealed statistically 

significant improvements in pronunciation 

intelligibility following the video dubbing 

intervention(Bigioi et al., 2023; Spaces & 2025, 

2025). Post-intervention Word Error Rate (WER) 

scores were significantly lower than pre-

intervention scores (t = -8.45, df = 23, p < .001, 

two-tailed). The effect size, calculated using 

Cohen's d, was 1.12, indicating a large practical 

effect according to conventional benchmarks 

Cohen (1988)(Jalilvand & Ghafournia, 2023; 王, 

2023). This substantial effect size suggests that the 

intervention produced meaningful improvements 

beyond statistical significance. Detailed error 

analysis demonstrated specific gains across 

multiple phonological domains(Finda Marelita & 

Iftanti, 2024; Saito, 2021). Participants showed 

marked improvements in schwa production 

accuracy (pre-intervention error rate: 34.2% vs. 

post-intervention: 18.7%), stress timing patterns 

(pre-intervention variability coefficient: 0.42 vs. 

post-intervention: 0.28), and vowel reduction in 

unstressed syllables (pre-intervention accuracy: 

61.3% vs. post-intervention: 78.9%)(Marcet et al., 

2022; Park, 2022; Pöchtrager, 2024). These 

improvements collectively contributed to 

enhanced overall intelligibility as measured by 

ASR recognition accuracy. 

 

Theoretical framework and interpretation 

The observed improvements align strongly with 

established second language acquisition 

theories(VanPatten et al., 2020; Zhao et al., 2023). 

Flege's Speech Learning Model (1995) posits that 

L2 learners can develop new phonetic categories 

through perceptual learning and production 

practice(Alaqel & El Hindi, 2025; Fkih et al., 

2023). The significant gains in schwa production 

and vowel reduction support this framework, 

suggesting that the dubbing intervention facilitated 

the formation of more native-like phonetic 

representations(Saito, 2021; Uchida & Sugimoto, 

2020). The multimodal nature of video dubbing—

combining auditory input, visual cues, and 

production practice—may have enhanced the 

perceptual learning mechanisms described by 

Flege. Furthermore, the results resonate L2 fluency 

framework, which distinguishes between 

controlled and automatic processing in second 

language speech production(Lee et al., 2020; Naji 

& Almakrob, 2023; Yenkimaleki & van Heuven, 

2021). The improvements in stress timing and 

overall fluency metrics suggest that participants 

progressed from effortful, controlled production 

toward more automatic speech processing(Jiang et 

al., 2021; J. Li et al., 2024). The video dubbing task 

required real-time speech production synchronized 

with visual stimuli, potentially promoting the 

development of automatic processing skills 

essential for fluent L2 speech. These findings also 

align with contemporary pronunciation pedagogy 

research. Levis (2018) and Thomson & Derwing 

(2015) emphasize intelligibility over native-like 

accuracy as the primary goal of pronunciation 

instruction(Hodgetts, 2021; Nagle & Huensch, 

2020b). The significant WER improvements 

demonstrate enhanced intelligibility, supporting 

this pedagogical approach. The focus on 

suprasegmental features (stress timing, vowel 

reduction) rather than individual phoneme 

accuracy reflects current best practices in 

pronunciation teaching(Munro & Derwing, 2020; 

Neal, 2025; O’Neal, 2015). 

 

ASR technology considerations and bias 

An important limitation concerns potential ASR 

bias affecting the validity of the measurements. 

Zoom's proprietary ASR algorithm, like many 

commercial systems, was likely trained 

predominantly on native English speech corpora. 

This training bias may systematically disadvantage 

L2 speakers, potentially inflating baseline WER 

scores and affecting the magnitude of observed 

improvements(Ali & Renals, 2018; Murad et al., 

2019). 

The algorithmic bias raises both 

methodological and ethical concerns. 

Methodologically, ASR systems may 

inconsistently evaluate L2 speech features, 

potentially confounding true pronunciation 

improvements with system-specific recognition 

patterns. Ethically, if ASR-based assessment tools 

are deployed in high-stakes educational contexts, 

inherent biases could systematically disadvantage 

L2 learners, perpetuating educational 

inequalities(Nah et al., 2024; Pfeffer et al., 2019; 

Thiem et al., 2020). Future research should 

incorporate multiple assessment methods, 

including human expert ratings and bias-corrected 

ASR systems, to validate findings. Additionally, 
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researchers should advocate for more inclusive 

ASR training datasets that better represent L2 

speech diversity(Aksënova et al., 2022; Cumbal et 

al., 2024; Hsu, 2016). 

 

Pedagogical implications for low-resource 

contexts 

The video dubbing intervention presents 

significant pedagogical advantages, particularly 

for resource-constrained educational 

settings(Arbain et al., 2023; Suzukida, 2021; Xiao 

& Park, 2021). Unlike traditional pronunciation 

instruction requiring specialized phonetics training 

or expensive laboratory equipment, dubbing 

activities can be implemented using readily 

available technology—computers, internet access, 

and basic recording software.The scalability of this 

approach addresses critical needs in many 

educational contexts where access to qualified 

pronunciation instructors is limited. Teachers 

without extensive phonetics training can facilitate 

dubbing activities using authentic video materials, 

providing learners with rich input and meaningful 

production practice(Ávila-Cabrera, 2022; Botella 

Tejera, 2024). The immediate ASR feedback, 

despite its limitations, offers learners autonomous 

practice opportunities outside formal classroom 

instruction. Recent technological advances further 

support this pedagogical approach. Chun & Jiang 

(2022) demonstrated how mobile-based 

pronunciation applications can supplement 

classroom instruction, while Xiong et al. (2020) 

showed that technology-mediated pronunciation 

tools can enhance learning outcomes in diverse 

educational contexts. The integration of video 

dubbing with ASR technology represents a 

convergence of these trends, offering an engaging, 

accessible, and potentially effective pronunciation 

learning tool(Kiacová, 2025; Zeinali Nejad et al., 

2021). For implementation in low-resource 

classrooms, educators should consider several 

practical strategies: (1) selecting culturally 

appropriate video content that resonates with 

learners' interests, (2) providing scaffolded support 

for learners unfamiliar with dubbing techniques, 

(3) combining ASR feedback with peer and teacher 

evaluation to address potential bias issues, and (4) 

establishing clear learning objectives focused on 

intelligibility rather than native-like accuracy. 

 

CEFR proficiency validation framework 

To ensure robust proficiency assessment, this study 

employed standardized test alignment with 

Common European Framework of Reference 

(CEFR) descriptors(Z. Li et al., 2024; Topal, 

2019). Participants' proficiency levels were 

validated using established IELTS and TOEFL 

iBT score mappings(Liu et al., 2025; Pileh Roud & 

Hidri, 2021; Ro, 2021): 

 

 

Table 1. CEFR proficiency validation criteria 
Proficiency Level IELTS Score Range TOEFL iBT Score Range Participants 

B1 (Intermediate) 4.0 – 5.0 42 – 71 n = 14 

B2 (Upper-Intermediate) 5.5 – 6.5 72 – 94 n = 10 

This triangulated approach, combining 

standardized test scores with ASR-based WER 

measurements, provided robust evidence for 

proficiency-related gains. Participants achieving 

significant WER reductions while maintaining or 

improving their TOEFL/IELTS alignment 

demonstrated authentic pronunciation 

development rather than mere task-specific 

adaptation(Hermans et al., 2017; Miao et al., 2025; 

Steacy et al., 2019). 

 

Limitations and future directions 

Several limitations constrain the generalizability of 

these findings. The small sample size (n = 24) 

limits statistical power and representativeness 

across diverse L2 populations. The absence of a 

control group prevents definitive causal attribution 

of improvements to the dubbing intervention 

specifically. Additionally, the proprietary nature of 

Zoom's ASR algorithm limits transparency 

regarding recognition accuracy and potential 

biases(Kharitonova et al., 2021; Kordzadeh et al., 

2022; Nah et al., 2024). Future research should 

address these limitations through randomized 

controlled trials with larger, more diverse 

participant samples. Longitudinal studies 

examining retention of pronunciation gains would 

provide valuable insights into the durability of 

intervention effects. Cross-linguistic studies 

investigating the effectiveness of dubbing across 

different L1-L2 language pairs would enhance 

theoretical understanding and pedagogical 

applicability(Jaeni & Ghufron, 2024; Shiu, 2025). 

 

CONCLUSION 

This study demonstrates that video dubbing 

integrated with ASR technology significantly 

improves L2 pronunciation intelligibility, with 
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particularly strong effects on schwa production, 

stress timing, and vowel reduction. The large effect 

size (Cohen's d = 1.12) and statistical significance 

(p < .001) provide robust evidence for the 

intervention's effectiveness. These findings align 

with established L2 acquisition theories, 

particularly Flege's Speech Learning Model and 

Segalowitz's fluency framework(Bakkouche et al., 

2026; Research & 2024, 2024; Saito et al., 2025). 

Despite acknowledged limitations regarding 

sample size, ASR bias, and methodological 

constraints, video dubbing presents a promising, 

scalable approach for pronunciation instruction. 

The intervention's accessibility and cost-

effectiveness make it particularly valuable for low-

resource educational contexts where traditional 

pronunciation instruction may be unavailable or 

inadequate. The ethical implications of ASR bias 

in educational assessment warrant continued 

attention from researchers and practitioners. As 

technology-mediated language learning tools 

become increasingly prevalent, ensuring equita  ble 

and unbiased assessment remains a critical priority. 

Future developments should prioritize inclusive 

ASR training data and transparent algorithmic 

processes to support fair and effective L2 

pronunciation assessment(Cámara-Arenas et al., 

2023; Tejedor-García et al., 2021). 
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