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Tom tat: Ning lic san xudt 10 noi chinh xdc 1a yéu cau nén tang cho hiéu qué giao tiép trong tiéng Anh
nhu mot Ngoai ngi (EFL), ddc biét doi vai sinh vién chuyén nganh. Moi truong giang day truyén thong
thuong khong thé cung cdp phan hoi chan doan chi tiét va nhat quan & cé cdp d6 am vi va siéu dm doan,
dan dén nhimg han ché trong viéc stra 16i phat am. Nghién cttu nay trinh bay viéc thiét k€, trién khai va
danh gia thurc nghiém maot hé thong Phan hoi phat am tu dong (A-CPT) tién tién, tng dung mo hinh Hoc
séu (Deep Learning) va Nhan dang giong néi tu dong (ASR) dé khdc phuc thdch thifc nay. Dusa trén thiét ké
thue nghiém tién va hau kiém ngau nhién trén 60 sinh vién chuyén nganh EFL, ching t6i do luong su khdc
bigt vé chi s6 Chinh xac phat 4m trung binh (MPIA). Két quéa cho thdy nhom can thiép st dung A-CPT dat
mufc tang truéng MPIA I6n hon dang k€ (Cohen’s d = 2.05) so vGi nhom dbi chimg (Cohen’s d = 1.25).
Phéan tich khdng dinh rdng A-CPT, thong qua viéc cung cap chi s6 Goodness of Pronunciation (GOP) chi
tiét, d kich hoat hiéu qué qud trinh Nhan biét 16i (Noticing) cta nguoi hoc, tir do thic ddy viéc tai cau tric

ngi &m maot cach khoa hoc.
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1. bat van dé

N&ng lwc phat Am chuén xac 1a mét trong nhirng
thanh t6 cbt 16i quyét dinh mirc d6 thong hiéu va
hiéu qua giao tiép clia nguwdi hoc tiéng Anh nhuw mét
ngoai nglr (EFL). Phat am khéng chi la qua trinh
tao am thanh ma con la bd phan quan trong cua
nang lwc giao tiép, anh huéng truc tiép dén kha
nang truyén tai y nghia va tinh dé hiéu cuta théng
diép. Déi véi sinh vién chuyén nganh Ngén ngir Anh
tai cac trwdng dai hoc, yéu cau vé phat am khong
dirng lai & mirc d6 théng hiéu tdi thidu ma can tiém
can chuan muc ban nglr nham dap (rng cac yéu
cau hoc thuat va nghé nghiép nhw giang day, bién
phién dich hay truyén théng quéc té. Nhirng sai léch
trong phat am, dac biét la cac 16i anh hwéng dén
y nghia, khéng chi gay khé khan cho ngudi nghe
ma con lam suy gidm s tw tin clia ngwdi néi, hinh
thanh tam Iy lo lang vé phat am, tr d6 khién nguoi
hoc né tranh cac hoat déng néi va lam chém qua
trinh phat trién ndng luc giao tiép.

Trong bbi canh 16p hoc truyén thdng, viéc giang
day va luyén tap phat am thuwong gdp nhiéu han

ché. Th&r nhéat, thoi lwong gidng day han ché va si

s6 16p hoc 16N khién gido vién khé co thé theo dai,
l&ng nghe va stra 16i phat am cho tirng sinh vién
moét cach thwdng xuyén va ca nhan hoéa. Thir hai,
phan hdi phat am t gido vién tuy co gia tri chuyén
moén nhwng thwéng mang tinh chi quan, thiéu nhat
quan va khé chan doan sau cac 16i & ca cip do am
vi va céac yéu tb siéu doan nhu trong am, ngir diéu
hay nhip diéu. Viéc thiéu phan héi kip thdi va mang
tinh chan doan khién sinh vién khé tw nhan dién
diém yéu, han ché kha nang tw theo déi va tw sra

16i, tr d6 anh hwdng dén qua trinh hinh thanh thoi
quen phat am dung.

Trwée nhivng thach thire d6, nghién ctru nay dé
xuét va kiém nghiém hiéu qua clia hé théng dao tao
phat am hd tro may tinh tw déng (A-CPT) dwa trén
tri tué nhan tao. Hé thdng A-CPT (rng dung céng
nghé hoc sau va nhan dang giong néi tw dong, cho
phép phan tich 16i phat am mét cach khach quan,
chinh xac va tirc thi. Phan héi tw dong dong vai
trd cau ndi truc tiép gitra sdn phdm ngdn nglr cla
nguwoi hoc va chudn muc phat am muc tiéu, hé tro
qua trinh tw diéu chinh va cai thién lién tuc. Muc tiéu
cla nghién ctu la danh gia merc dd tac dong cla
A-CPT dbi v&i sw cai thién dd chinh xac phat am
cua sinh vién chuyén nganh Ngén nglr Anh, qua do
cung cap bang chirng khoa hoc vé tiém nang trng
dung cbéng nghé Al trong dao tao phat am va ngi
am rng dung hién nay.

2. N6i dung nghién ctru

2.1. Co sé& ly thuyét va céng nghé ASR hién dai
trong chén doén ngi¥ 4m

Nghién clru nay dwoc xay dwng virng chac trén
hai tru cot: Co s& ly thuyét vé Tiép thu ngdn ngir
thr hai (SLA) va Co s& cong nghé x& ly giong noi
(Speech Processing) ing dung Tri tué nhan tao.

2.1.1. Co s& Ly thuyét: Gig thuyét nhan biét
(Noticing Hypothesis)

V& mat ly thuyét day hoc, nghién ctru nay ap
dung Gia thuyét nhan biét (Noticing Hypothesis)
dwoc dé xuat bdi Richard Schmidt (1990). Gia
thuyét nay khang dinh rang qua trinh hoc ngén ngir
thr hai (L2) 1a mét qua trinh phu thudc vao sy chu
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y va nhan thirc, trong d6 nguwdi hoc phai: (1) Chay
(Attention): Tap trung vao dau vao ngén ngir chuén
murc (target L2 input). (2) So sanh (Comparison):
So sanh cé y thirc gitra s&n pham ngon ng® hién
tai cGa ho (L2 output) va muc tiéu chuan muec. (3)
Nhan biét (Noticing): Nhan biét dwoc khoang cach
$ (the \ mismatch \ or \ gap) $ gitra hai yéu t6 trén.

Chi nhirng gi dwoc nhan biét mot cach cé y thire
m&i co thé tré thanh dau vao tiép nhan (intake), 1a
tién dé cho qua trinh x& ly va tiép thu ngén ngir
(Hasan & Al-Qarni, 2020). Trong linh viwc Nglr am
&ng dung, thach thirc 1&n nhét 1a cac 16i phat am
(mispronunciations) thwong la nhirng sy sai Iéch
am hoc tinh té va mo hd vé mat thinh giac, gay kho
kh&n cho viéc tw nhan biét. Phan hdi chan doan chi
tiét va khach quan tlr hé théng A-CPT dong vai tro
la $ \text{xtic tdc nhan thirc (cognitive catalyst)} $,
chuyén déi di liéu am thanh phtrc tap thanh: a) Div
liéu thi giac khach quan (GOP scores, ma héa mau).
b) D liéu dinh lwong co6 thé hanh dong (actionable
quantitative data).

Qua trinh nay giup ngudi hoc xac dinh chinh xac
diém yéu ctia minh, tir d6 kich hoat qua trinh tai ciu
tric nglr am (phonological restructuring) mét cach
c6 cht dich, tryc tiép hoé tro cho Gia thuyét nhan
biét.

2.1.2. Co s& Céng nghé: ASR, c&n chinh bét
buéc va Chi sé Goodness of Pronunciation (GOP)

Nén tdng cdng nghé cta A-CPT la kha nang
phan tich tién tién cta hé thédng Nhan dang giong
noi tw dong (Automatic Speech Recognition - ASR),
d&c biét la chirc nang Banh gia phat am chan doan
(Diagnostic Pronunciation Assessment).

Can chinh bat buéc (Forced Alignment): D& danh
gia phat am chi tiét, A-CPT phai st dung quy trinh
Can chinh bat budc (Forced Alignment). Quy trinh
nay str dung Thuat toan Viterbi (Viterbi Algorithm)
dé tim ra chubi trang thai (sequence of states) c6
kha nang xay ra cao nhat, déng bdé héa doan am
thanh dwgc thu am $\mathbf{O} = (o_1, o_2, \dots,
o_T)$ cla nguwdi hoc véi chudi am vi tham chiéu
da biét $\mathbf{P} = (p_1, p_2, \dots, p_N)$ theo
truc thoi gian. Két qua la viéc xac dinh chinh xac vi
tri thoi gian bat dau va két thic cua tirng am vi ($\
text{start} i, \text{end} i$) trong ludng 1&i néi.

Chi s6 Goodness of Pronunciation (GOP): Sau
khi can chinh bat budc, chat lwong cia tirng am vi
$p_i$ dwoc dinh lwong héa bang Chi s Goodness
of Pronunciation (GOP). V& mat ky thuat, GOP
dwoce dinh nghia la log-likelihood clia quan sat am
thanh tai thoi diém $t$ cho am vi $p_i$ (theo mo
hinh am hoc Target Acoustic Model - TAM), chuan
hoa bang mot tham sb ti wu héa hodc so sanh véi
mot mé hinh thay thé.

2.1.3. Vai tro cua Kién tric Hoc sdu Transformer
trong Phan tich 16i phat 4m (PEA)

Trong nhitng ndm gan day, Hoc sau (Deep
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Learning), dac biét la kién trac Transformer
Sequence-to-Sequence (Seq2Seq), da thay thé
cac mé hinh dwa trén HMM truyén thdng, vdn chi
dwa vao M6 hinh hén hop Gauss (Gaussian Mixture
Models - GMMs) va bi gi¢i han trong viéc mé hinh
hoa cac dac trweng am hoc phirc tap va phu thudc
ng( canh.

X ly phu thudéc dai han (Long- Range
Dependencies): Kién tric Transformer, véi co ché
Self-Attention (Tw Chu y), cho phép mé hinh xt ly
toan bd chudi dau vao (features &m hoc) cling mot
lic. Diéu nay khac biét so voi RNNs (Mang No-ron
Hbi quy) can xu ly tudn tuw, giup Transformer vuwot
troi trong viéc ndm bét cac mdi quan hé ngi¥ canh
va phu thuéc dai han trong 1&i noi.

Mé hinh héa Siéu Am doan: Kha nang nay la cuwc
ky quan trong dbi v&i han tich L8i Phat am (PEA), dac
biét 1a cac yéu td Siéu am doan (Suprasegmental
Features) nhw trong am tw, trong &m cau, ngr diéu
(Intonation), va nhip diéu (Rhythm). Cac I6i siéu
am doan thwong la 16i toan cuc (global errors) anh
hwdng dén mét doan I1&i néi dai, va chi cé cac kién
tric Deep Learning tién tién nhu Transformer mai
c6 thé mé hinh héa ching véi dé chinh xac cao.

Hiéu suét va P6 bén (Robustness): M6 hinh
Transformer dwoc huan luyén trén kho ngi liéu I&n
(bao gdm 1&i néi chuén va 1i néi bi 16i) cé thé trich
xuét cac dac trung am hoc phong pha hon (vi du:
céac bién thé cia MFCCs hoéc Filter Bank features),
dan dén chi s6 GOP &n dinh va chinh xac hon, ngay
ca khi di mat v&i cac 16i phat am chuyén giao (L1-
transfer errors) phirc tap.

Sv tich hop clia ASR dwa trén Transformer va
chi s6 GOP da tao nén moét hé théng A-CPT c6 kha
n&ng cung cap phan hdi chan doan chi tiét va dang
tin cay & ca cap d6 am vi (segmental) va siéu am
doan (suprasegmental), la chia khéa cho hiéu qua
thwc nghiém clia nghién ctru nay.

2.2. Phuong phap nghién ciru thuec nghiém va
thiét ké hé théng A-CPT

Nghién ctru &p dung thiét ké thwc nghiém tién
kiém - hau kiém ngéu nhién (Randomized Pretest-
Posttest Control Group Design) kéo dai 8 tuan, mot
thiét k& manh mé nhdm dam bao tinh noi gia tri
(internal validity) cao.

Péi tong nghién ctru: 60 SV nam thi ba chuyén
nganh NNA tai mét trwong DH 16n. Dbi twong nay
dwoc chon vi hg ¢6 trinh d§ ngdn nglr trung cap
dén cao cap va c6 nhu cau cai thién phat am dé dat
dwoc muc tiéu hoc thuét chuyén sau. Cac SV duoc
phan b ngdu nhién (random assignment) thanh hai
nhém: Nhém can thiép (N=30) va Nhém dbi chirng
(N=30).

Quy trinh can thiép:

- Nhém Can thiép (A-CPT): Thyc hanh phat am
tw hoc 3 gid/tudn bang hé théng A-CPT do nhém
nghién cru phat trién. Hé thdng nay cung cép cac



bai tap dwoc thiét ké rieng biét d& x& ly cac 16i
chuyén giao (L1-transfer errors) phé bién ctia ngudi
Viét (vi du: thiéu am cudi, phan biét /l/-/r/, Is/-Ifl).

- Nhém Péi chirng: Thwe hanh tw hoc 3 gi(‘y/tuén
bang cac tai liéu truyén théng (sach gido trinh, audio
luyén nghe-nhé&c lai) ma khéng c6 sy can thiép cla
bat ky cdng cu phan héi ty ddng nao.

- Po lwong: Chi sé chinh xac phat &m trung binh
(MPIA) dwoc st dung lam bién phu thudc chinh.
MPIA 1a diém danh gia khach quan, déc lap tir ba
gido vién ban nglr dwgc chirng nhan TESOL/CELTA
va c6 kinh nghiém gidng day EFL t6i thiéu 5 nam.
DPiém sb dwoc tinh trén thang 100, tap trung danh
gia ca am vi (segmental features) va cac yéu to siéu
am doan (suprasegmental features) trong cac doan
hoi thoai va bai doc.

- Thiét ké Céng nghé A-CPT: Hé théng dwoc xay
dwng trén Kién truc Transformer Seq2Seq, dwoc
huén luyén trén mét kho ngi liéu I&n bao gém ca |&i
néi chuén va 1&i néi bi 16i (mispronunciation corpus).

Co ché Phan héi Am vij: Stir dung GOP dé danh
gia tivng am vi. Phan hdi dwoc truc quan héa
bang Ma héa Mau trén IPA (International Phonetic
Alphabet): Xanh (chinh xac), Vang (can cai thién),
D6 (16i nghiém trong).

Co ché Phén héi Siéu Am doan: Tryc quan
héa Pitch Contour (FO) va Energy Contour cla
ngudi hoc, dwoc vé chdng lén dwong tham chiéu
cla ngwoi ban x&. Sy so sanh trirc quan nay gilp
nguoi hoc diéu chinh trong am tlr, trong am cau va
nglr diéu mot cach chinh xac.

2.3. Phan tich két qua dinh luong va théo luan
chuyén séu

Sau giai doan can thiép 8 tuan, cac di liéu hau
kiém dwoc thu thap va phan tich bang cac phwong
phap théng ké dinh lwgng. B6 tin cay Lién giam
khao (Inter-rater Reliability) da duwoc kiém tra bang
thédng ké Kappa ctia Cohen va dat mirc Kappa =
0.85, khang dinh tinh théng nhét cao va khach quan
cua di¥ liéu danh gia tr con nguoi.

Phan tich Théng ké va Két qua: Ca hai nhém déu
c6 murc tang trwdng MPIA sau can thiép, nhung sw
khac biét 1a rat lon.

Nhém Béi ching: Piém tién kiém |a 65.5 + 3.9,
tang lén 70.8 + 4.5 & hau kiém, véi mic cai thién
la +5.3 diém. Kiém dinh t cho thay sw cai thién nay
6 y nghia théng ké (t(58) = 8.12, p < 0.001) va kich
thwdc anh hwéng la Cohen’s d = 1.25 (Mlc anh
hwéng Lén).

Nhoém Can thiép (A-CPT): Diém tién kiém 1a 65.2
+ 4.1, tang 1én 79.5 + 3.8 & hau kiém, v&i mirc cai
thién dot pha 1a +14.3 diém. Kiém dinh t doc lap
gilka hai nhédm xac nhan sy khac biét nay la dang
ké (t(58) = 4.88, p < 0.001). Quan trong nhét, kich
thwéc anh hwdng clia can thiép A-CPT la Cohen’s d
= 2.05, dwoc phan loai la miérc anh hwéng “Rat Lon”

NGHIEN CUU UNG DUNG KINH NGHIEM

(Very Large Effect Size) theo tiéu chuan ciia Cohen.

Phan tich sau hon vé murc cai thién theo thanh
phan Ngi¥ am: D& hiéu rd hon vé ngudn gbc cla
sy cai thién vwot troi nay, chung toi tién hanh
phan tich phwong sai don bién (ANOVA) trén hai
thanh phan ngtr am chinh: Dd chinh xac Am vi
(Segmental Accuracy) va Do chinh xac Siéu Am
doan (Suprasegmental Accuracy). Két qua chi ra
rang, trong khi ca hai nhém déu cai thién dd chinh
xac am vi (Am vi Nhém Can thiép cai thién +8.5 diém
S0 v6&i +4.0 diém ctia nhom dbi chirng), sw khac biét
I&n nhat ndm & thanh phan siéu am doan. Nhém
Can thiép c6 mirc tang trwdng dd chinh xac siéu am
doan Ia +5.8 diém, trong khi nhém Déi chirng chi 1a
+1.3 diém. Sw khac biét nay |a rat quan trong vi cac
yéu t6 siéu am doan (nhw trong &m va ngi diéu)
thwong khé stra nhat trong qua trinh hoc ngén ngiy
th hai va 1a noi ma phan hdi ctia GV truyén théng
thworng thiéu chi tiét nhat. Viéc truc quan hoéa Pitch
Contour do A-CPT cung cap da chirng minh vai trd
quyét dinh trong viéc gitp ngwdi hoc lam chi cac
khia canh ngir diéu phirc tap nay.

Thao luan vé co ché cai thién va gia thuyét
nhan biét: Két qua théng ké cung cip bang chirng
thwec nghiém manh mé chirng minh tinh hiéu qua
vwot troi ciia A-CPT. Sy khac biét +9.0 diém so voi
nhém dbi chirng dwoc giai thich thong qua co ché
phan hdi cong nghé cao. Phan hdi chan doan dya
trén GOP va Trwc quan hoéa Pitch Contour da trwc
tiép kich hoat qua trinh Nhan biét (Noticing) 16i clia
nguwoi hoc. SV chuyén nganh NNA, v&i kha nang
nhan thirc ngdn ngir cao, cé thé st dung dir liéu
GOP ma héa mau dé: (1) Dinh vi 16i chinh xac dén
tirng am vi, chuyén ddi 16i thinh giac thanh mot diém
d@ liéu thj giac khach quan; (2) Thwc hién tai cau
tric nglr am trc thi (micro-adjustments) thong qua
luyén tap lap di lap lai cé muc tiéu. Sy can thiép lap
di lap lai nay, dwge goi l1a Luyén tap phan tan cé
muc tiéu (Targeted Distributed Practice), da clng
cb céac két ndi than kinh (neural pathways) can thiét
cho viéc san xuat am thanh chinh xac. Tinh lién tuc
va tre thi clia phan hdi Al tao diéu kién cho viéc stra
I6i di&n ra trong khung thi gian ngan nhét sau khi
16i dwoc tao ra...

Phan héi tir A-CPT c6 ba lgi thé quyét dinh: Tinh
khach quan (dwa trén thuat toan GOP thay vi cadm
tinh gido vién), Tinh tirc thi (ngay lap tic sau khi néi)
va Tinh khong danh gia ca nhan (non-judgmental),
cho phép ngudi hoc thwe hanh véi tan suét cao hon
ma khong gép rao can tam Iy lo l&ng vé phat am. Sw
két hop clia cac yéu tb nay da ti wu hoa chu trinh
luyén tap, tr d6 dan dén mirc ting trwdng MPIA 4n
twong. Sy thanh cong cliia A-CPT ciing la mo6t sy
khang dinh thyc nghiém vé tinh (rng dung cao cla
cac mé hinh Deep Learning mé&i nhat trong linh vwc
gido duc ngdn ngir.
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3. Két luan

Nghién ctru nay da thanh cdng trong viéc thiét ké,
trién khai va danh gia thwc nghiém hé théng Phan
hoi phat am tw déng (A-CPT) (rng dung Tri tué nhan
tao dwa trén kién tric Transformer Seq2Seq va chi
s6 Goodness of Pronunciation (GOP). Két quéa dinh
lwong da xac nhan hiéu qua doét pha cua A-CPT,
thé hién qua kich thwéc anh hudng “Rat Lon” (Very
Large Effect Size) dwoc do lwérng bang Cohen’s d
= 2.05 ddi v&i sw cai thién Chi sb chinh xac phat
am trung binh (MPIA) ciia SV chuyén nganh NNA.
Su khac biét nay khéng chi cé y nghia théng ké ma
con mang tinh sw pham sau sac, dac biét khi sy cai
thién tap trung dang ké vao cac yéu t6 siéu am doan
phirc tap (trong am, ng diéu), vdn l1a diém yéu cbd
hiru trong qua trinh hoc tap truyén théng.

DPéng gbp chinh cla nghién clru la cung cép
bang ching thwc nghiém (empirical evidence)
manh mé va mét mé hinh ng dung cbng nghé
thanh cong trong viéc gidi quyét thach thirc 1au dai
vé phan hoéi chadn doan nglr &m trong mdi trwéng
EFL. Nghién ctru khéng chi dinh lwgng héa mic
do hiéu qua cla can thiép dbi véi nhém ngudi hoc
c6 yéu cau cao vé chuyén mén ngdn ngilr ma con
cting ¢6 md hinh ly thuyét vé Gia thuyét Nhan biét
(Noticing Hypothesis) trong béi canh hoc tap cé hd
tro' Al, minh ching rang phan héi chan doan khach
quan, ttre thi la xtc tic manh mé nhét cho qua trinh
tai cAu tric nglr am.

Dwa trén nhirng thanh twu nay, hwéng nghién
ctru twong lai nén tap trung vao ba linh vyc chinh
nhdm t6i wu hoa va mé rong pham vi (rng dung
cta A-CPT: (1) Phan tich dinh tinh va Tinh chinh
mo hinh PEA: Tién hanh phan tich dinh tinh 16i sau
hon dé tinh chinh md hinh PEA (Pronunciation Error
Analysis) nham nhan dién cac I6i am vj va siéu am
doan dac trung theo ngir canh (vi du: cac bién thé

cla nguyén am trong cac moi trwong nglk am khac
nhau) va cac 16i chuyén giao (L1-transfer errors)
tinh vi hon. (2) Banh gia Tinh Hiéu qué Dai han
(Retention and Transferability): Banh gia Tinh hiéu
qua dai han (retention) clia sw cai thién phat am sau
khi divng can thiép A-CPT, dbng thdi nghién clru
kha n&ng ngudi hoc chuyén giao (transfer) cac ky
nang ng® am dwoc cai thién sang cac tinh hubng
giao tiép tw nhién, khéng c6 sw hé tro clha cbng
nghé. (3) Tich hop ngl canh va giao tiép thuc té:
Phat trién cac mo hinh A-CPT c6 kha nang tich hop
nglr canh (Context-Aware Models) d& khéng chi
danh gia dé chinh xac &m hoc ma con danh gia sw
phu hop ngir am trong bbi canh giao tiép thuc té,
bao gébm viéc st dung cac hién twong lién két am
(linking sounds) va gidm am (reduction) mét cach
tw nhién. Viéc tich hgp sdu hon A-CPT vao chuwong
trinh giang day DH sé la budc di chién lwoc nhadm
nang cao chét lwgng dao tao ngdn nglr trong ky
nguyén céng nghé =

Tai liéu tham khao
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Applying an artificial intelligence-ased feedback system to enhance pronunciation accuracy in English as a foreign language classtooms
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Abstract: Accurate speech production is a foundational requirement for effective communication in English as a Foreign Language
(EFL), especially for students majoring in

English. Traditional instructional settings frequently fail to deliver detailed and consistent diagnostic feedback at both the
segmental and suprasegmental levels, leading to limitations in pronunciation error correction. This study presents the design,
implementation, and experimental evaluation of an advanced Automatic Speech Response (A-CPT) system, applying Deep
Learning and Automatic Speech Recognition (ASR) models to overcome this challenge. Based on a randomized pretest-posttest
experimental design involving 60 EFL majors, we measured the differential gain in the Mean Pronunciation Accuracy Index (MPIA).
The results demonstrate that the A-CPT intervention group achieved a significantly greater increase in MPIA (Cohen’s d = 2.05)
compared to the control group (Cohen’s d = 1.25). This analysis confirms that A-CPT, by providing a detailed Goodness of
Pronunciation (GOP) index, effectively activated the learner’s error Noticing process, thereby promoting Systematic phonological
restructuring.
Keywords: Artificial intelligence, diagnostic feedback, applied phonology, GOP, ASR, EFL majors.
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