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Given the methodological issues in the studies reporting positive results, and the mixed results in the

remaining studies, the overall effect of shadowing on segmental control can be considered inconclusive.

Whitworth, B., & Rose, H. (2025). A systematic review of research on the use of shadowing for second language pronunciation teaching. Research

Synthesis in Applied Linguistics, 1(2), 239-269. https://doi.org/10.1080/29984475.2025.2546827
L1 (Korean) L2 (English)

(a) Similar sounds

equivalence classification
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> blocked
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Given the methodological issues in the studies reporting positive results, and the mixed results in the

remaining studies, the overall effect of shadowing on segmental control can be considered inconclusive.

Whitworth, B., & Rose, H. (2025). A systematic review of research on the use of shadowing for second language pronunciation teaching. Research

Synthesis in Applied Linguistics, 1(2), 239-269. https://doi.org/10.1080/29984475.2025.2546827

L1 (Korean) L2 (English)

(b) New sound

P i

I , 3 >
. none | new category

Flege (1995), Speech Learning Model — Hypothesis 5
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“fl=Uo] &2 JHMoj| Eap7} UCt = Eap e 4 Ar}”

Whitworth, B., & Rose, H. (2025). A systematic review of research on the use of shadowing for second language pronunciation teaching. Research
Synthesis in Applied Linguistics, 1(2), 239-269. https://doi.org/10.1080/29984475.2025.2546827

L1 (Korean) L2 (English)

(a) Similar sounds
equivalence classification —.
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(b) New sound
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Flege (1995), Speech Learning Model — Hypothesis 5
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1.1.2 |9t HHZA : E}A} AH|A 2 A

Speakd] I| =8 Of| A|: "pa" CH Al "fa" 2 LS5l EM 2
&5 XA} "copy” /kapi/ T H: "coffee" /kafi/

Korean English

= AL /p/ /f/

bilabial bilabial asp bilabial stop labiodental fric

/99 S o= ChA| gt = X SO EES

st=040] /£/7F L] (/p/)E CHA| — "coffee" 7} "copy" E

Flege (1995). Second language speech learning: Theory, findings, and problems. In W. Strange (Ed.), Speech perception and linguistic experience
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L2 Arctic 7|gt A

MDD = Mispronounciation
Detection & Diagnosis

71& 3ol A= REHSO)
=204 Ms3 MDD 45 M3
Wav2Vec2 (base)

Wav2Vec2 (Large)

HUBERT (Large)
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L.2-ARCTIC (Zhao et al., 2018)

24 non-native speakers Used subset
6 L1s: Hindi, Korean, Mandarin, 6 speakers x 150 utts
Spanish, Arabic, Vietnamese 29,087 phonemes
~1,100 utts / speaker (read speech) expert phonetic annotation

Per-phoneme annotation

canonical (A& S2) + perceived (A X &3t S4)

e.g. "think": canonical /6/ — perceived /s/ (substitution)



PER |
(S+D+1)/N
S:sub D:del I' ins
N: total phonemes

Pred: Correct

GT Correct
ﬁ"'

GT Error
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Pred: Error

FRR = FR/(TA+FR) |

FAR = FA/(TR+FA) {

Prec = TR/(TR+FR) 1

Rec = TR/(TR+FA) 1T

DA = (TA+TR)/All |
F1=2PR/(P+R) T primary

FR
*.
TR
FREY

2 5=z Qo

TRF E5 — 7= X

can. canonical phoneme (H&) / per: perceived phoneme (&X| &3t) / pred: model prediction
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Position-conditional analysis

PER head output per position

\

GT correct GT error

PER_C | PER_E 1
X A

ECR=PER _E/PER_C 1

A
=245 MDD 28 ¢




L2-ARCTIC G|O|E{Allof| CHSE M| 7tX| APXshs REZ H[O|AZIQl AES ™
(6% StXt, St 150 Y3, & 29,087 224)

Model PER MDD F1 |Precision| Recall FRR FAR DA
W2V2-B 14.99% 0.6018 0.5738 0.6329 71.86% 36.71% 88.01%
W2V2-L 14.58% 0.5974 0.5873 0.6082 71.14% 39.18% 88.27%
HUBERT-L 13.66% 0.6079 0.6241 0.5929 5.98% 40.71% 89.04%




1.1.3 |t H{ZH

PERXZ} MDD F1 Ato|2] z|2|

position conditional X| & &4

Model PER _C PER_E ECR CA_correct CA_error
W2V2-B 7.34% 57.25% 7.83 92.66% 60.57%
W2V2-L 6.62% 56.27% 8.53 93.38% 59.21%
HUBERT-L 5.60% 58.33% 10.48 94.40% 57.08%
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SH20| SHAHYKWK)E E &8st Wav2Vec2-Base 2 29| Xt M s

8 "(‘I"_"'i_’ﬁe" PER MDD F1 FRR FAR DA
TLV 0 0 " .
ietoamess) 17.19% 0.8003 9.11%|  14.69%|  89.51%
NJS ] ] D D
(Spanish) 13.81% 0.5677 6.96%|  42.28%|  88.36%
(ZA"IE‘;‘& 0 12.80% 0.5258 6.66%|  44.22%|  89.37%
bl 14.47%|  0.5205|  7.22%|  46.93%|  87.83%
(Tn): ;[ r?darin) 16.06% 0.5185 7.98%|  47.10% 86.73%
TNI (Hindi) 15.76% 0.4575 0.37%|  48.40%|  86.24%




1.1.4 st=20{ L1 2}X} 2™ I|

=0{ SFXHYKWK)Ol CHet M| Z7HX| Apdets 23 H

Model YKWK MDD F1 YKWK FAR YKWK FRR
W2V2-B 0.5205 46.93% 1.22%
W2V2-L 0.5021 50.56% 6.76%
HUBERT-L 0.4998 52.9T% 5.86%
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MDD system output
“fashion” : /f/ = /p"/
error detected

| |IPA-based |
. feedback

[ Y— -

Phoneme-level
feedback generation

Target: /f/
Produced: /p"/

Description:
voiceless labiodental fricative

Place upper teeth on lower lip
and produce friction

! Vegetable
['veds.tabl/

. u " Distinguish from /If by pulling the
Say: “VEJ-tuh-bl". tongue tip back, far from your teeth.

Learn

\  though spelled with ‘ea’.

Book
/'buk/

The vowel sound is /u/,

like in Took'.

J

— Requires phonetics

knowledge to interpret



—> | feedback [— | Produced: /p /()

MDD system output = RO——
“fashion” : /f/ — /ph/ — ok generation — hl%xrﬁgﬂ KBS &4to| Zai M
error detected A ij&,%i% |
-'+"?" |
EE el 5
@k ‘
Vege t}ble

L1-grounded Target: /f/

h

(ours)

Instruction:

nXkiE Q== CI=X| &1
SIL|E ofsil=0f CH12
HiEES LHE LA 2.

— Interpretable without
specialized knowledge
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