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A Computer—Assisted Pronunciation Training System for

Correcting Pronunciation of Adjacent Phonemes

Jaesung Lee”

Abstract

Computer—-Assisted Pronunciation Training system

is considered to be a useful tool for

pronunciation learning for students who received elementary level English pronunciation education,

especially for students who have difficulty in correcting their pronunciation in front of others or who

are not able to receive face—to—face training. The conventional Computer—Assisted Pronunciation

Training system shows the word to the user, the user pronounces the word, and then the system

provides phoneme or audio feedback according to the pronunciation of the user. In this paper, we

propose a Computer—Assisted Pronunciation Training system that can practice on the varying

pronunciation according to positions of adjacent phonemes. To achieve this, the proposed system is

implemented by recommending a series of words by focusing on adjacent phonemes for simplicity and

clarity. Experimental results showed that word recommendation considering adjacent phonemes leads

to improvement of pronunciation accuracy.

» Keyword: Educational Data Mining, Computer-Assisted Pronunciation Training, Automatic Feedback,
Word Recommendation, Adjacent Phonemes
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Table 1. Phonemes considered by our system

Index of Phonemes
1 |2 /d3/ | 3 Jav/ | 4 /ai/ | 5 /el
6 /ool |7 /o1/ | 8 /ol |9 /n/ |10 /©/
11 /8/ |12 Jo/ |18 /3/ |14 J&/ |15 |/
16 /a/ 17 Jo/ 18 /f/ 19 /3/ 20 /a/
21 /b/ |22 /d/ |23 [e/ |24 [t/ |25 [g/
26 /h/ 27 /il 28 /il 29  /k/ 30 /1/
31 /m/ |32 /n/ |33 /p/ |34 [t/ 35 /sl
36 /t/ 37 /u/ |38 /v/ |39 /w/ |40 /z/
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V. Example of Word Recommendation
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Table 2. Pronunciation accuracy of each user at each testing
round

Users
Test round Avg.
S S2 S3 S4 S5
1st round 70% 61% 58% 78% 56% 65%

2nd round 76% 65% 69% 85% 60% 1%

Difference 6% 4% 1% 7% 4% 6%
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Fig. 1. Pronunciation accuracy of each phoneme
averaged over 5 users at 1st round test
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Fig. 2. Pronunciation accuracy of each phoneme
averaged over 5 users at 2nd round test
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Fig. 3. Improvement of pronunciation accuracy
according to each phoneme averaged over 5 users
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o Ay}, 747he] Favel wEh Wy ATt
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Table 32 Fig. 1o &% 40 w2 g4 3+

7V e 22 108 vhERIL ol 71
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Table 3. Worst 10 phonemes with lowest average pronunciation
accuracy at the 1st round test

Index 40 13 25 39 2
Phoneme /z/ /3/ /9/ /w/ /d3/
Accuracy 57% 58% 59% 62% 64%

Index 38 6 21 24 7
Phoneme v/ /ouv/ /b/ /f/ a1/
Accuracy 64% 65% 65% 66% 67%

Table 4. Top 10 phonemes in the viewpoint of improved
pronunciation accuracy shown in Fig. 3

Index Phoneme 1st test 2nd test Increment
40 /z/ 57% 70% 13%
1 19/ 72% 84% 13%
24 /f/ 66% 79% 12%
26 /h/ 70% 81% 1%
12 /o/ 72% 82% 10%
25 /a/ 59% 69% 10%
4 [ai/ 77% 85% 8%
5 et/ 76% 85% 8%
22 /d/ 67% 75% 8%
16 In/ 69% 75% 8%

Fig. 2= 589 AL&Aol| tst 22} HAEdA 7+ $45 X

Fhahe wolo] Wit oy X*QE% HolF=a 9ot Fig. 32
Fig. 13} Fig. 28 vl o2 7 40 upe s 48w gy
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S AEETt PEASE & F AUk Table 4% Fig. 3¢
UHad o4 5 e AgE ) s 7l?°i &9 1070
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A kS ST WU /2, R o/ ZEL% —:&—Afﬂ e A
Sterh = g & o 10 % FYE AE & 5 Sk
5.2. In-depth Analysis on users
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10/, /fer/ 5ol EFE @FolQl “breakfast”, "feel", "fun
"favorite" S0 el 2 Hkeatx] Halths AL oF 4= 9t} wkoy
2L o] RE tol= wke & uj fo] et 2EYAE X}
ko] ARgAL 12 “shelf"} “yourself'9} 2] 7} wpx| o] whg-
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et} fvee/ok 7ol EollA /S EFehs doled & i3l VI. Conclusions
A 53 s FRIE = vk aoFshd, ARSAL 12 12 HIZECA
L W3gk 351 ©o] T 85718 A tgehed A AT 2 Od?owh ol wF T AFol =S g o] a2l
[ 3 A gl 2 WsPE QI o= 9k A7 @ololi CAPT MEhe AIQtskgith. 531, Alkehs A28l 54 9
ARSI S dgol7] il Ao FAEH, 71E Aol Ao whe e WskE lsky] 8 S 48 2AlE
2 A0 /f/ek /o] e Aol ol 'mT A2 Ao = glal AREARY] gl Hidh 0 FE aelste] FH dof &
Ho 7 A ubty] wiolghal A4 ‘é et [38]. & st 012 /‘P—’LZMM] J%EH—”‘ Fo A v|mwo] ehe
AR 29 B Ass A A ees 6L14%3l 0 22 FIAES] e Atk AF Adtel] wmEd BE ARAE AlQkshe
Ae) Hhg A 64.57%2 S5 0 Zd Ao 343%0] & Ax=ElS AHEle] %‘% Zles A T A E1E, 7
2 Agol i e 2o i) A

8 7105k Table 6 ASKSRs Aol 484 22 H1% Aol el 1
F WolE A Aal ;eld A S40) BES AT @ wA G 98e meFT.

Zloleh. AHEAL 23 "game”, "gate", "get"# o] /g.er/ W= B dAgolAe dol A& 7o g Al whe gl ¥
/g.e/7 e A FAE BeA aTste A AR g ol Uld wAS R st avA e dks
WEate AS A1t 1Y feo/ B Jeg/ Y A 2k SIGIAEE S ARE o3| F3E wo] Lol FAA
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Table 5. Important Adjacent phonemes for User 1 and a W& F& A|AEIQ A HA] FQ3T) 5 A oA 99
list of words possibly recommended 2o ZAz A7 Asaa) s
Adjacent f( ) Possible words to be
Phonemes recomr_”e”ded Table 6. Important Adjacent phonemes for User 2 and a
Nd/ 0.86 cold, field, fold, hold, old, list of words possibly recommended
’ ' shoulder, vield, scalder,
Adj t Possibl ds t
due, duke, dune, duration, duty, jacen f( . ) ossible words to be
/d,u/ 0.86 duolicate. dual Phonemes recommended
uplicate, dual, ’ fog, fork, forty, four, fourteen, fall,
iy 0.71 feed, feel, feet, fever, field, fifteen, /t,0/ 0.7 false, fault, foil,
i . . . .
fifty, fig, fill, coach, coal, coast, code, cold, coat,
) /k,00/ 0.71
I 0.57 gorilla, green, hungry, hurry, orange, cone, cope, cobra,
I, . )
ostrich, read, ... bag, baggage, drag, dragon, flag,
. /®,9/ 0.57
very, vest, vet, verify, vendor, vessel, nag, tag, wag, ...
/v,e/ 0.43 ) ) -
vesting, ventilate, ... egg, beg, leg, leggings, peg, mega,
/e.g/ 0.57 )
/i of 0.43 breakfast, elephant, facilitate, facility, regular, begging, ...
9 .
facilitator, ... Je1d/ 0.43 afraid, aid, arcade, bathe, blade,
el, . ) ) )
m) 0.29 value, van, vanity, vanish, valid, maid, raid, paid,
v ' validation, vantage adventure, available, very, vest, vet,
s ge, ... Iv.e/ 0.43
/ / 0.29 vain, vase, vail, vane, vein, vapour, conservation,
v,el . ;
’ ; wack, wacky, wag, waggle, wagtail,
vams, ... I,/ 0.43 Y. wag, wagg ¢
. quack, wax,
oy 014 fudge, fun, fund, fungi, fungus,
A . i i i i i
s funnel, funnier, funny, ... /5.8 0.29 hedgehog, job, jog, jockey, jogging,
’ ’ jock,
face, facing, fade, fail, failure, faint,
/fell 0.14 ) ) power, shower, flower, tower,
faintest, faith, fake, ... /a,08/ 0.29
empower, bower,
/ y 0.29 drive, derive, five, arrive, survive,
ARRAF 13 wRVIA R, Y Aol mEW A8} 2% W av ' strive, alive,
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