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UNG DUNG Al TRONG PAO TAO VA HUAN LUYEN Y HOC C6 TRUYEN:
TOGNG QUAN BANG CHUNG VA PINH HUGNG

Lé Tiéu Nhat!, Pham Ngoc Xuéin Nhi!,
Lé Ngoc Tram', Tran Ngoc Hong Diém"
TOM TAT

Pao tao y hoc ¢b truyén (YHCT) gip nhiéu khé khin do hé théng 1y luan phirc tap va yéu
ciu cao vé nang luc bién chirng luan tri. Viéc két nbi gitra ly thuyét va thuc tién 1am sang van
con han ché, dit ra nhu cdu hd tro dao tao hiéu qua hon. Nghién ctru nay thuc hién téng quan
twong thuat cac tai liéu vé tmg dung tri tué nhan tao (Al) trong giao duc y khoa va YHCT nham
danh gia tiém nang trong dao tao. Két qua cho thay Al cé thé hd tro ca thé hoa hoc tap va mé
phong tinh hudng 1am sang. Trong YHCT, cdc md hinh hoc may dwoc ap dung trong nhan dién
mo hinh bénh ly va hd tro chan doan. Trong dao tao YHCT, Al tao khung giang day giup t6i ru
hoa ly thuyet két hop cong nghé robot va thi giac may tinh hd tro huan luyén ky nang. Al 1a
cong cy tiém ning, nhung cac nghién clru tryc tlep trong dao tao YHCT con han ché, can thém

nghién ctru thuc nghiém va dit liéu chuin hoa dé trién khai hiéu qua.

Tir khéa: Tri tué nhan tao, Pao tao Y hoc ¢ truyén, Y hoc ¢d truyén

1. DAT VAN DE

Trong bdi canh nhu cau chiam séc stric khoe bang Y hoc ¢6 truyén (YHCT) ngay cang tang
cao, viéc dam bao s6 luong va chat luong doi ngii bac s YHCT trd thanh yéu cau cap thiét doi
vO1 hé thong y té. Tuy nhién, cong tac dao tao nhan luc trong linh vuc nay hién dang d6i mat
v6i nhirng thach thirc mang tinh dic thu. Khac v6i Y hoc hién dai, hé thong Iy luan YHCT dua
trén nén tang triét hoc phuong Pong véi quy trinh "Bién chimg luan tri" thong qua Tw chan
(vong, van, Véin, thiét) dé dua ra chan doan va diéu tri. Chinh tinh triru tuong cua triét hoc va su
phu thudc vao cam nhan chu quan cua thay thudc khién quy trinh 1dm sang kho chuan hoa, tao
ra mot khoang cach dang ké giita 1y thuyét giang day va thyc tién ing dung trén nguoi bénh.

Sy bung n6 cua Tri tué nhan tao (AI), dic biét 13 cac mo hinh ngdn ngir 16n (LLM) va hoc sau
(Deep Learning), dd md ra nhitng hudng di méi trong gido duc y khoa nhd kha ning tong hop
dir liéu khéng 16 va c4 nhan hoa 16 trinh hoc tapl. Méc du Al da bat dau duoc ung dung trong
YHCT ¢ cac mang phéan tich dir liéu 1am sang va hd tro chan doan, nhung viéc tich hop Al vao
quy trinh d3o tao va giang day chinh quy van con 13 mét khoang tréng 16n.

Xuét phat tir thuc tién trén, nhém nghién ciru thuc hién bai nghién ctru tong quan nay nham
muc tiéu danh gia cac bang chimg hién c6 vé ting dung Al trong gido duc y khoa va YHCT, tir
dd phan tl'ch tiém nang Gmg dung Al trong dao tao va huan luyén YHCT. Nghién cuu ky vong
s& cung cap cai nhin toan dién, gép phan dinh hudéng cho viéc (1‘01 maoi phuong phap giang day
va nang cao chat luong dao tao bac si YHCT trong ky nguyén so.
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II. NOI DUNG TONG QUAN
1. Phwong phap t(:)ng quan

Céc tai liéu dugc tim kiém trén PubMed va
Google Scholar véi cac tir khoa lién quan dén
“Artificial intelligence Medical education”,
“Traditional medicine” va “Traditional
Chinese medicine”. Cac nghién citu bang tiéng
Anh dugc cong bo trong giai doan 2020-2026
duoc wu tién lya chon. Cac nghién ciru tong
quan, nghién ctru gdc va bao cao ing dung lién
quan dén Al trong gido duc y khoa va YHCT
duoc dua vao phan tich, trong khi cac tai li¢u
khong lién quan truc tiép hoic thiéu thong tin
phuong phap duoc loai trur.

2. Ung dung Al trong dao tao Y khoa

Trudc khi xem xét ung dung Al trong dao
tao YHCT, can nhin nhan cac xu huéng chung
cua Al trong gido duc y khoa, vi day la nén
tang dé suy luan kha ning tng dung trong cac
chuyén nganh dic thu nhur YHCT. Ban dau,
Al dugc str dung trong viéc tim kiém k¥ thuat
sé, nhan dang khuén mat hay hd tro phan tich
nhip tim. Tuy nhién, véi nhiing tién bd vuot
bac trong cong nghé da md rong kha nang ung
dung cua Al trong giao duc y khoa. Qua trinh
tich hop nay tao diéu kién phat trién cong cu
hoc tap c4 thé hoa tir Iy thuyét dén thyc tién
lam sang cung tiém nang tra 16i phan hoi va
danh gia tw duy nang lyc s6 ngudi hoc phit hop
trong tung giai doan hoc tap hay cac chuong
trinh dao tao chuyén sau lién tuc.

Al da va dang duoc ing dung vao chuong
trinh dao tao mot cach ¢ cau tric va kha nang
thich ung cong nghé. Céc thuat toan hoc may,
xur ly ngdén ngir tuy nhién (NLP), mang no-ron
va mo hinh ngén ngit 1é6n (LLM) tao ra cac mo
phong ngurdi bénh 4o tir cac tinh hudng gia 1ap
giup sinh vién rén luyén k¥ nang ma khong gay
rui ro cho nguwoi bénh that, ly luan 1am sang,
goi v chan doan, ty dong hoa danh gia, cung
cap phan hoi tuong tac phirc tap va du doan
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két qua hoc tap riéng biétl. Ngoai ra, Al con
duoc phat trién theo hudng xay dung hé thong
gia su thong minh (COMET - Collaborative
intelligent tutoring system) gitp cai thién kha
nang giai quyét van dé, giao tiép va giai thich
can lam sang, 1am sang trong nhiéu linh vuc
khac nhau thuong gap mét cach ca nhan hoa*
Nghién ciru tiém niang tr md hinh ngdn
ngtt 1én don phuong thire (xt ly dit li€u van
ban) dén hé thong Al ngdn ngir 16n da phuong
thitc (MLLMs - Multimodal large language
models) cua Lukas Buess va cong su nam
2025 da néu bat cac tinh nang ctia no trong
linh vuc y té. Hé thong nay tich hop phong
phu ngudn dir liéu gdm hinh anh, van ban, chi
s6 can 1am sang va dit liéu di truyén vao trong
mo hinh duy nhat. Hai mé hinh chinh bao
gdém mo hinh huan luyén truée bang ngdn ngi
hinh anh twong phan (CLIP — The contrastive
language-image pretraining) va mé hinh trg
ly ngén ngir 16n va hinh anh (LLaVA — Large
Language and Vision Assistant), viéc tich hop
tryc tiép da phuong tién trén cing khong gian
cho phép nguoi dung hiéu r6 hon vé& bdi canh,
tong hop can lam sang, lap luan chan dodn,
hoi dap thi gidc, phan loai hinh anh t6t hon,
tr 6 phén tich du doan, kham pha thubc va
dua ra goi y can thiép y té phuc tap. Tuong
tw, viéc mo phong hda ngit canh phong phau
thudt 4o cho sinh vién thuc tap véi hinh anh
trgc quan vé cong cu, qua trinh va thiét 1ap ké
hoach diéu tri phu hop; hodc xdy dung video
tom tat dir liéu y té nham dé dang truyén dat
thong tin va ho tro giao tiép giita nhan vién y
té va nguoi bénh. Qua cac mo hinh kién trac
nay phan nao giai quyét cac thach thic do dir
lidu y té da phuong thire dat ra huéng dén cai
thién hé théng cham s6c nguoi bénh t6t hon®
Khong thé phu nhan cac tng dung noi bat
ma tri tué nhan tao dem lai, nhung song song
d6 1a khoang trong vé cac nghién ctru dai han
va doi chimg trong viéc van hanh cac tng
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dung twong tac dao tao bang AL Pong thoi, van dé dao dirc trong viée sir dung ngudn dir liéu
16n, tinh minh bach, quan ly dir liéu nguoi bénh, thién kién, phu thudc hay ao giac Al trong qua
trinh hé thong hoa tir nguén dit liéu tich hop trong cac phan mém tri tué nhan tao, thiéu su giam
sat tir chuyén gia, n6 con lam giam tu duy doc lép do cac ndi dung duoc tao tu dong ciing la
bai toan khi Al ngay cang phat trién va st dung rong rai trong giao duc y khoa’. Hé thong tich
hop cong nghé dao tao giang day chwa duoc chuan héa hoan toan, thiéu tinh thong nhat kém su
mat cAn ximg vé co s& ha tang tiép can giita cac khu vye ¢é thé anh hudng dén viéc trién khai
nghién ciru tinh pho bién trong qué trinh tng dung vao gio dyc y khoa'.

Nhu'r}g ung dung nay cho thay Al c6 thé hd tro nhiéu khia canh cua gido duc y khoa, dic biét
la ca the hoa hoc tap, mo phong lam sang va ho trg danh gia nang lyc. Day la co s& quan trong
de xem xét kha nang tng dung Al trong boi canh YHCT.

3. Ung dung AI trong YHCT

Trong khi AT trong gido duc y khoa da cho thay kha ning hd tro hoc tap va mo phong 1am
sang, thi trong linh vec YHCT, AI d4 trd thanh cong cu quan trong thic day qua trinh hién dai
héa YHCT. Céc tng dung Al trong YHCT c6 thé duoc phan loai theo ting linh vuc chuyén
mon, voi cac ky thuat tiéu biéu nhu sau:

Bang tom tat cac wng dung Al trong cac linh viee YHCT*5¢

Linh vue

ﬁ'ﬂg dl."]g NQ] dlll'lg ung dl‘ll'lg Mo hinh ung dl_ll'lg Al

Thong qua cac mo hinh hoc sau dya trén hinh anh, vi

Chan doan ludi du nhu CNN 3

Vong chan mit Théng qua cic mé hinh hoc siu dya trén hinh anh’

. ML danh gia 4m diéu giong néi, cac hop chat hiru co
Tir chéin i ek dé bay hoi dé phat hién cac hdi chimg YHCT thong

an chatt qua viée sir dung cac cong nghé cam bién tién tién va
thuat toan phan tich am thanh’*

Phan tich mach tu dong thong qua cac dur licu dang

Clon Sosu argeh song mach bang mé hinh hoc sau’*

ML tich hop dir li¢u tur tr chan, dua ra cac hi chirng
- ) Phan biét hoi chimg YHCT | lién quan va cic mdi twong quan an giira cac dir liéu
Bién chirg (BERT/TextCNN va CNN/LSTM)’.

lufin tri va -
Chin dosn | HOtroduaraphindoan | Mo hinh TCM-KLLaMA (M$ hinh tao don thude

bénh va phwong phép diéu tri | YHCT thong minh dya trén do thi tri thitc va mo hinh
twong ung ngon ngir 16n)’*
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Du doan cac thanh phfm hoat
tinh va co ché hoat dong cua '
duoc liéu, phat hién cac muc | Ung dung TCM-LLM théng qua mé hinh GNN va du
tiéu tac dung cua thude méi, doan lién két*
Duge YHCT | 13 (g danh gi4 tinh an toan
va hiéu qua cua thuoc
Tbi wu héa phuong thuéc | Thong qua phén tich mé hinh véi img dung D6 thi tri
dicu tri thirc, GNN, RL?
Khuyén nghi ve huyét dao M6 hinh Khai thac mau va XGBoost®
Chini i Ung dung cong ngh¢ cam bién trong chim ciru tap
Robot cham ctru trung vao vi¢c kicm sodt va do luong chinh xdc do
sau, luc va toc do cham kim®
— Robot mat xa dugc hd trg | Sir dung cong nghé cam bién xdac dinh cac diém trong
wdng sinh 7 e Rl S 2 5
boi Al tam va dicu chinh muc ap luc’
M6 hinh TCMHP, ttng dung LLM Tich hop dir li¢u
L Bao vé stre khoe va dua ra cac khuyén nghi vé ché do an uéng, tap thé
Bio vé sirc duc, thao dugc va chim ciu theo tinh trang ca nhan*
khoée va Phong o . ; ;.
ngira bénh tat ) N Pu’a vao cac thong tin vé tién can, di Huyér.l V.it 161
Phan tang rui ro song thong qua mo hinh Hoc may chuoi thoi gian va
hoc may sinh ton®
Cung ci‘ip tai nguyén hoc tap
va hudng dan thong minh Ung dung TCM -LLM*
Giso duc Y cho sinh vién
khoa T T A 2 gp A
Kbz pha 6 thico dif g, | =ng duns ML vio giao duc YHCI, hoevien co the
so sanh chan doan cua ho vai cac co so dir li¢u rong
YHCT lon®

BERT: bidirectional encoder representations from transformers; CNN: convolutional neural
network; EMR: electronic medical records; GNN: graph neural network; LSTM: long short-
term memory; ML: machine learning; RL: reinforcement learning; TCM: traditional Chinese
medicine; TextCNN: CNN for text classification; XGBoost: extreme gradient boosting.

Cé thé théy, vai tro cua Al trong YHCT duoc nhan manh béi viéc st dung ML va cac mo
hinh LLMs, vdi1 quy trinh chung gom thu thap dit liéu, tién xi ly, huan luyén va danh gia — to1
uu héa. Do do, cac thuan loi va thach thuc cling phat sinh tir cac giai doan nay.

Vé thuan loi, cac k§ thuat ML giup nang cao hiéu qua cua bén phuong phap chan doan
truyén thong. Ké dén, LLMs hd tro xir ly bénh an va chuan hoa suy luan lam sang, gop phan
giam tinh chu quan va nang cao d6 chinh xac trong chan doan va diéu tri. Khi duoc huan luyén
trén dit liéu chat lwong cao, Al con c6 kha ning phat hién sdm cac bién ddi tinh vi ciia bénh ly,
hd tro ra quyét dinh 1am sang va thiic day tiéu chuan hoa YHCT trong hé théng y té hién dai,
mé rong kha ning tiép can cua cong dong.
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Tuy nhién, ing dung Al trong YHCT van
d6i mat véi nhiéu thach thirc. Dit liéu YHCT
thuong khong dong nhat, phi cau tric va khé
chuén héa do su khac biét vé ngon ngi va thuc
hanh qua cac thoi ky. Hiéu suat cia LLMs con
han ché vé do chinh xac va kha ning hiéu diing
cac khai niém chuyén nganh. Bén canh do, cac
véan dé vé tinh giai thich ctia moé hinh, dao duec,
phép ly va bao mat dit liéu van chua duoc giai
quyét day du. Cudi cing, rao can ngon ngir va
khac biét hé thong phap ly gilta cac quoc gia
cling anh hudng dén kha nang hoi nhap va ting
dung toan cau cua Al trong YHCT.

4, Ung dung AT trong dao tao Y khoa Y
hoc co truyen

Cac Gng dung trén cho thay AI d3 duoc
nghién ctru trong nhiéu khau c6t 16i cua YHCT,
dac biét Ia T chan, bién chtng luan tri, chim
ctru va quan ly tri thirc. Day 1a nhitng néi dung
trong tam trong dao tao bac si YHCT. Vi vay,
mic du so lwong nghién ctu truc tiép vé Al
trong dao tao YHCT con han ché, cac bang
ching tir tng dung Al trong thuc hanh YHCT
c6 thé cung cap co sé quan trong dé phat trién
cac mo hinh giang day va huan luyén phu hop.
Cac cong trinh cong bd gan day da phan anh
su thdm nhap cia Al vao nhiéu phan khuc dao
tao, tir viéc ho tro giang day 1y thuyét dén huan
luyén k¥ nang thuc hanh.

Trong linh vuc giang day ly thuyét va danh
gia niang luc hoc thuat, cac nghién ctru gan day
da tap trung vao viéc ca nhan hoa 19 trinh dao
tao va chuan héa hoc liéu thdng qua cac kién
trac Al tién tién. Su thAm nhap cua cong nghé
khong chi ding lai & viéc s6 hoa ndi dung ma
con huéng t6i viée t6i wu héa quy trinh tuong
tac gitra nguoi hoc va tri thirc y ly chuyén sau,
dién hinh la cac cong trinh sau:

Khung giang day hdn hop HADPIF (Hybrid
Al-Driven Teaching Integration Framework -
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Khung tich hop giang day dua trén AT hdn hop)
cua L1 va cong su (2025)7 da xay dung "Ban
sao k¥ thuat s6 cua sinh vién" thong qua mang
R-GCN (Relational Graph Convolutional
Networks) va hoc ting cuong siu dé didu
chinh 16 trinh giang day va d6 khoé cua céac ca
lam sang theo trang thai nhan thirc thuc té ctia
mdi hoc vién sau dai hoc. Hé théng cling su
dung db thi kién thirc (Knowledge Graph) dé
thuc hién anh xa ngit nghia giita cac 1y thuyét
co dai va y hoc hién dai, giap sinh vién niam
bét cac moi lién hé phic tap giita triéu chung,
co ché bénh sinh va bai thudc. Viéc tng dung
khung HADPIF d3 gitp ngudi hoc nam virng
kién thirc trong tdm mot cach nhanh chéng
hon, cai thién d chinh xac trong lap luan chan
doan va mirc do twong tac so voi cac phuong
phép giang day khac.

Két qua nay cho thdy xu huéng tit yéu
ctia viéc chuyén dich tir phwong thitc giang
day dai tra sang mo hinh dao tao thong minh,
dua trén dir liéu thyc va cé tinh twong tac cao,
nham bao dam su ké thira va phat trién tri thirc
YHCT trong boi canh hién dai.

Bén canh viéc cing cb nén tang ly thuyét,
cac ung dung cuia Al con tao ra nhitng budc
dot pha trong quy trinh dao tao ki nang thuc
hanh va van dong dac thu cua YHCT.

Nghién ctru cua Lin va cong su (2025) da
str dung robot chuyén vé ctru cé tich hop Al
trong viéc nhan dién tu thé va xac dinh huyét
dao, nhan dang giong nédi dé tuong tac vdi sinh
vién trong 3 giai doan: giai doan trudc khi lén
16p, trong khi 1én 16p va sau khi 1én 16p, mang
lai su hai long cao ¢ 250 sinh vién tham gia8.
Tuy nhién, nghién ciru chi thuc hién trén mot
hoc phan vé ctru, vi vay viée tmg dung cho cac
hoc phan khac hodc cac ky thi chuyén mon
can duoc nghién ctru thém.

Kang va cong su (2025) da trng dung thi giac



may tinh va mang LSTM (Long Short-Term
Memory) dé dyu doan quy dao chdm ctru véi do
chinh xéc cao, hd tro sira 16i thoi gian thyc cho
sinh vién9. Hé thdng sir dung cam bién deo va
thuat toan Random Forest cia Corniani va cong
su (2025) cho phép giam sat tir xa viéc tap luyén
Thai Cuc Quyén voi d6 chinh x4c nhan dang
dong tac dat do chinh xac cao'®.

Dua trén cac bang chung thyc nghiém nay,
c6 thé khéng dinh viéc tich hop Al vao dao tao
k¥ ning 1am sang da cho thay kha nang cai thién
trong viéc nang cao chét luong va hiéu suat dao
tao béc si Y hoc ¢d truyén. Al khong chi dam
bao mé phong lai mdi truong hoc tap thuan tién,
hi€u qua, ma con cho phép sinh vién thuc hanh
lap lai nhiéu lan trong méi truong khong rui ro
dé dat duoc k¥ ning can thiét (tim huyét, cham
ctru, dong tac dudng sinh,...) nhung khong can
su giam sat gat gao cua giang vién. Ngoai ra, Al
thu thap cac dir li€u hoc tap, tir d6 dua ra cac
16 trinh luyén tap cho sinh vién va dinh hudng
giang day cho gidng vién

Ngoai cac nghién ciru trén, dwra vao cac trng
dung cua Al trong dao tao y khoa va YHCT,
cac hudng nghién ctru trién vong cao dé hd tro
xay dung moi trudng hoc tap twong tac sau va
toan dién bao gdbm:

- Thi nhat, viéc xay dung cac "Ngudi bénh
ao" (Virtual Patients) chuyén biét cho YHCT.
Hudng nghién ciru nay tap trung vao viéc tich
hop cac mo hinh ngdn ngir 16n dé tao ra céc
thuc thé c6 kha niang phan hoi van dap vé bénh
s, triéu chimg co nang va tdm ly hoc. Diéu
nay cho phép sinh vién thyc hanh k§ nang Véan
chan trong mot moi truong gia dinh nhung c6
do chan thuc cao, giup rén luyén tu duy khai
thac bénh trinh trudc khi tiép xtc véi thuc té
lam sang.

- Thir hai, chuan hoa va nang cao ning luc
T chan thong qua tuong tac doi chirng. Céc
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nghién ctru tiém nang c¢6 thé hudéng t6i viee
xay dung cac cong cu cho phép sinh vién thuc
hién chan doan doc 1ap, sau d6 doi chiéu truc
tiép voi két qua phan tich tir AL Pac biét, viéc
ung dung Tri tug€ nhan tao tao sinh (Generative
Al) dé mo phong cac dit liéu bat thuong nhu
hinh anh lui bénh 1y (Vong chan), cac am
diéu giong noi1 dac trung cua ting hdi ching
(Vin chan) hay dir liéu mach tuong phiic tap
sé& giup sinh vién tiép cin vGi nhiéu mit bénh
hiém gip, tir d6 1am phong phii thém kinh
nghiém chan doan.

- Thir ba, hé théng ho tro ra quyét dinh 1am
sang ca nhan hoa. Trong twong lai, Al c6 thé
duoc nghién ctru phat trién nhu mot tro ly
thong minh déng hanh cung sinh vién trong
qua trinh thuc tap, khong chi dung lai & viéc
hd trg chan dodn ma con tu van xay dung phap
tri (phuong phap diéu tri) va thiét 1ap cac don
thuéc mau phu hop vdi timg cé thé bénh nhan.
Su ho trg nay giup sinh vién hinh thanh quy
trinh tu duy bién ching chit ché va nhat quan.

- Cubi cung, thiét 1ap hé thong co sé dit liéu
tra ctru thong minh chuyén nganh. Thay cho
cac thu vién truyén thong, cac hudng nghién
ctru méi s€ xay dung mét kho lwu triv tri thire
tich hop, cho phép tra ciru da chiéu tir y dién
b dai dén cac béng ching y hoc hién dai. Hé
théng nay s& dong vai trd 1a "bd nio ngoai”,
cung cap ngudn hoc liéu tin cdy, gitp sinh vién
va giang vién dé dang doi soat thong tin, tir d6
thuc day viéc hoc tap va nghién ctru dua trén
bang ching trong linh vuc YHCT.

Mic du Al cho thay nhiéu tiém ning trong
hd tro dao tao YHCT, cic nghién ciru trong
linh vuc nay van con han ché va chua toan
dién. M6t sb linh vuc tiém nang tng dung cao
chua duoc khai thac nghién ciru. Hau hét cac
béo cao déu dua ra két qua tich cuc c6 thé dan
dén hién tuong thién léch cong bd (publication
bias). Nghién curu cua Li va cong su (2025)
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cling da chi ra hién twong qua tai nhan thic khi
hoc vién st dung Al trong céac hoc phan c¢6 do
khé cao7. Cac hé thong quan sat dong tac nhu
Thai Cyc Quyén van gip khé khin trong viéc
phén dinh k¥ thuat & nhitng nguoi ¢6 trinh do
SO cép 10. Pac biét, rairo vé hién tugng 4o giac
AT (Al hallucination), tirc viéc Al ty tao ra cac
thong tin khong chinh x4c, van la mot tro ngai
16n ddi véi dd tin cay cua tri thuc chuyén sau.

Bén canh do, do dac thu cia YHCT, hé théng
thuat ngir va dinh nghia trong YHCT chua c6 su
thong nhat cao, gy can trd viéc xay dung co s
dir liéu va tuong tac nguoi-may. Nguy co nguoi
hoc bi 1€ thudc vao cong nghé lam suy giam ky
nang bién luan 1dm sang, cing véi yéu cau khit
khe vé ning luc s6 cua doi ngii giang vién va
sinh vién ciing 1a nhimg bai toan khé. Cubi cung,
chi phi van hanh hé théng cing cac van dé vé
bao mat dir liéu va chuan muc dao dirc y sinh
theo luat phap mdi qudc gia chinh 1a nhimg rao
can thuc t& doi hoi mét 16 trinh tich hop cong
nghé than trong va bén viing.

Nhin chung, Al mé ra nhiéu hudng tiép can
moi trong dao tao YHCT, nhung viéc ing dung
can duoc thuc hién than trong, dya trén dit liéu
dang tin cay va c6 danh gia thuc nghiém phu
hop vo1 dac thu chuyén nganh.

III. KET LUAN

Al di cho thay tiém ning hd tro gido duc
y khoa va dang dugc nghién ctru trong nhiéu
linh vuc cia YHCT. Trén co s& do, Al 6 thé
g6p phan hd tro dio tao YHCT thong qua cé
thé hoa hoc tap, md phong 1am sang va chuan
héa mot s6 ki nang. Tuy nhién, viéc trién khai
can duoc thuc hién than trong va can thém cac
nghién ctru thuc nghiém dé danh gia hiéu qua
trong thuc té.

TAI LIEU THAM KHAO

1. Ahsan Z. Integrating artificial intelligence into
medical education: a narrative systematic review of

66 ‘TAP CHI CHAM CUU VIET NAM

current applications, challenges, and future directions.
BMC Medical Education. 2025/08/23 2025;25(1):1187.
doi:10.1186/512909-025-07744-0

2. Hallquist E, Gupta I, Montalbano M, Loukas
M. Applications of Artificial Intelligence in Medical
Education: A Systematic Review. Cureus. 2025/3/01
2025;17(3):€79878. doi:10.7759/cureus.79878

3. Buess L, Keicher M, Navab N, Maier A, Tayebi
Arasteh S. From large language models to multimodal
Al: a scoping review on the potential of generative Al in
medicine. Biomedical Engineering Letters. 2025/09/01
2025;15(5):845-863. doi:10.1007/s13534-025-00497-1

4. Jiang Z, Peng Q, Li L, Xiang S. Artificial
Intelligence in Traditional Chinese Medicine: Bridging
Ancient Practice and Future Innovation. MedComm
— Future Medicine. 2025/12/01 2025;4(4):¢70042.
doi:https://doi.org/10.1002/mef2.70042

5. Huang X, Goh HH, He T-t, et al. Integration
of traditional Chinese medicine and machine learning:
Opportunities, obstacles, and implications for future of
healthcare. Journal of Integrative Medicine. 2026/02/17/
2026;doi:https://doi.org/10.1016/].joim.2026.02.004

6. Lu L, Lu T, Tian C, Zhang X. Al: Bridging
Ancient Wisdom and Modern Innovation in Traditional
Chinese Medicine. Viewpoint. JMIR Med Inform.
2024;12:¢58491. doi:10.2196/58491

7. Li J, Zhang M, Li S. Study on the Role of
Generative Artificial Intelligence in Advancing the
Knowledge System of Traditional Chinese Medicine
in Higher Education. presented at: Proceedings
of the 2025 International Conference on Big Data
and Informatization Education; 2025; https://doi.
org/10.1145/3729605.3729611

8. Lin W, Xu L, Yin T, et al. Exploring the role of
moxibustion robots in teaching: a cross-sectional study.
BMC Med Educ. Jan 13 2025;25(1):58. doi:10.1186/
$12909-025-06669-y

9. Kang J, Li L, Wang S, et al. [A machine
learning-based trajectory predictive modeling method
for manual acupuncture manipulation]. Zhongguo
Zhen Jiu. Sep 12 2025;45(9):1221-1232. doi:10.13703
/3.0255-2930.20250117-0001

10. Corniani G, Sapienza S, Vergara-Diaz G,
et al. Remote monitoring of Tai Chi balance training
interventions in older adults using wearable sensors and
machine learning. Sci Rep. Mar 26 2025;15(1):10444.
doi:10.1038/s41598-025-93979-2



APPLICATION OF ARTIFICIAL INTELLIGENCE IN
TRADITIONAL MEDICINE EDUCATION AND TRAINING:
AN OVERVIEW OF EVIDENCE AND FUTURE DIRECTIONS

Le Tieu Nhat', Pham Ngoc Xuan Nhi', Le Ngoc Tram', Tran Ngoc Hong Diem'
SUMMARY

Objective: To synthesize and evaluate trends in the application of artificial intelligence
(AI) for the objectification of Traditional Medicine (TM) education and training. Methods: A
narrative review of the literature on Artificial Intelligence (Al) applications in general medical
and TM education was conducted using the PubMed and Google Scholar databases to evaluate
its prospective potential. Results: Findings indicate that Al facilitates personalized learning
paths and effective clinical simulations in medical education. In TM, Al supports diagnostic
standardization and knowledge management. Regarding TM training, Al-driven frameworks
optimize theoretical learning, while combining robotics and computer vision enhances practical
skill acquisition. Conclusion: Al is a promising tool, but direct research on Al specifically for
TM education remains limited; further empirical research and standardized data are required for
effective implementation.

Keywords: Artificial Intelligence, Traditional Medicine Education, Traditional Medicine.

I. INTRODUCTION

Against the backdrop of an increasing global demand for healthcare services rooted
in Traditional Medicine (TM), ensuring both the quantity and quality of the TM physician
workforce has become an urgent requirement for healthcare systems. However, workforce
training in this field currently faces inherent, domain-specific challenges. Unlike modern
medicine, the TM theoretical system is established upon Eastern philosophical foundations,
relying on the process of "Syndrome Differentiation and Treatment" (*bién ching luan tri*) via
the "Four Examinations" (*Tt chan*: Inspection, Listening & Smelling, Inquiry, and Palpation)
to formulate diagnosis and treatment. The abstract nature of these philosophical underpinnings,
combined with a heavy reliance on the subjective sensory perceptions of the practitioner, makes
the clinical process difficult to standardize, creating a significant chasm between classroom
theory and practical applications on patients.

The explosive growth of Artificial Intelligence (Al), particularly Large Language Models
(LLMs) and Deep Learning, has opened new frontiers in medical education due to its ability to
synthesize massive volumes of data and personalize learning trajectories [1]. Although Al has
begun to be applied in TM for clinical data analysis and diagnostic support, its integration into
formal educational and formal training curricula remains a significant gap.

Driven by these real-world circumstances, this narrative review aims to evaluate the existing
evidence regarding Al applications in general medical and TM education, thereby analyzing
the prospective potential of Al in TM training and instruction. This study expects to provide a
comprehensive view, contributing to the strategic orientation of educational method innovation
and elevating the training quality of TM physicians in the digital era.
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II. REVIEW CONTENT
1. Review Methodology

Literature  searches  were  executed
across PubMed and Google Scholar using a
combination of key terms including "artificial
intelligence in medical education", "Traditional
medicine", and "Traditional Chinese medicine".
English-language studies published between
2020 and 2026 were prioritized for selection.
Narrative reviews, original research, and
application reports regarding Al in medical and
TM education were included in the analysis,
whereas papers without direct relevance or
lacking methodology details were excluded.

2. Al Applications in Medical Education

Prior to exploring Al applications in
TM training, it is essential to recognize the
overarching trends of Al within general medical
education, as this serves as the foundational
baseline to deduce its applicability in
specialized disciplines like TM. Initially, Al
was limited to digital search queries, facial
recognition, or supporting automated heart rate
analysis. However, monumental breakthroughs
in technology have vastly expanded Al's role
in medical training. This integration facilitates
the development of personalized learning
tools that span from theoretical knowledge
to clinical practice, featuring the capacity
to deliver real-time feedback and evaluate
learners' digital thinking skills across distinct
instructional phases or continuous professional
development programs.

Al is currently being integrated into
educational curricula via structured and
highly adaptive technological configurations.
Algorithms in machine learning, Natural
Language Processing (NLP), neural networks,
and Large Language Models (LLMs) generate
virtual patient simulations from synthetic
clinical scenarios, allowingstudentsto hone their
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diagnostic reasoning, clinical judgment, and
prescribing skills without exposing real patients
to risk. Furthermore, these systems automate
grading, deliver sophisticated interactive
feedback, and predict individualized academic
performance [1]. Additionally, Al has advanced
toward intelligent tutoring frameworks—
such as the Collaborative Intelligent Tutoring
System  (COMET)—which  dramatically
improve problem-solving, communication,
and laboratory/clinical interpretation skills in a
highly personalized manner [2].

A prominent study by Lukas Buess and
colleagues in 2025 highlighted the evolutionary
transition from single-modality language
models (text-only processing) to Multimodal
Large Language Models (MLLMs) in
healthcare. These systems seamlessly unify
heterogeneous  data  streams—including
medical imagery, clinical texts, laboratory
biomarkers, and genomic metrics—into a
singular computational model. Dedeploying
core architectures such as Contrastive
Language-Image Pre-training (CLIP) and
Large Language and Vision Assistant
(LLaVA), this direct multi-sensory integration
enables learners to better comprehend clinical
contexts, synthesize paraclinical findings,
execute complex visual question-answering,
and improve image classification. This paves
the way for predictive analysis, virtual drug
discovery, and complex medical intervention
recommendations.  Similarly,  simulating
virtual operating room environments equips
students with direct visual intuition regarding
tool utilization and procedural setup, while
automated medical data video summarization
enhances communication between healthcare
staff and patients, effectively bridging the
multi-modal data handling challenge [3].

Despite these prominent benefits, significant
gaps remain regarding long-term, controlled



empirical studies investigating the operational deployment of Al interactive training modules.
Concurrently, data ethics regarding large-scale corpora utilization, algorithm transparency,
patient data privacy, algorithmic bias, over-dependence, and Al hallucinations in integrated
software present serious concerns. The lack of expert supervision and the potential for automated
content generation to diminish independent critical thinking represent pressing hurdles as Al
adoption accelerates [2]. Furthermore, the integration of educational technologies lacks universal
standardization, and infrastructural disparities across different regions restrict the generalized
deployment of Al in medical education [1].

These advancements demonstrate that Al can support diverse aspects of medical training,
particularly personalized instruction, clinical simulation, and competency assessment, providing
a strong rationale for transferring these models into the TM educational landscape.

3. AT Applications in Traditional Medicine

Al has emerged as an indispensable instrument driving the modernization of TM. Applications
across specialized sub-domains can be systematically categorized via landmark computational
techniques as detailed in Table 1.

Table 1. Mapping of Al Technological Applications and Models in Traditional Medicine

Sub-domains

Examinations

Tongue Diagnosis

Appl.l e Al Computational Model / Architecture
Field Content
Four Employs image-based deep learning models, such as

Convolutional Neural Networks (CNN) [5].

Four
Examinations

Facial Inspection

Utilizes image-based deep learning models and facial
recognition grids [5].

Four
Examinations

Listening &
Smelling

Machine learning evaluates voice tone frequencies and
volatile organic compounds to detect TM syndrome patterns
using advanced bio-sensors and audio processing algorithms

[5.6].

Automates pulse condition classification via pulse waveform

Pharmacology

& Mechanism
Prediction

Fpur : Pulse Palpation data processing using deep neural network architectures
Examinations [5.6].
.Syndro.mt‘: TM Syndrome Machine leam.ing.integra.tes h@emgeneous data streams'from
Differentiation Differentiation the four examinations to identify patterns and uncover hidden
& Diagnosis clinical correlations (BERT/TextCNN and CNN/LSTM) [5].
Syndrome Clinical Decision Deploys models like TCM-KLLaMA (an intelligent TM
Differentiation Support & prescription generation system powered by knowledge
& Diagnosis Prescription graphs and large language models) [4].
™ Active Ingredient Applies specialized TCM-LLMs through Graph Neural

Networks (GNN) and link prediction to discover novel drug
target sites and evaluate safety/efficacy [4,5].

TAP CHI CHAM CUU VIET NAM |




.r'//_ _ 1\‘.\

|

80" ) BAI NGHIEN CUU

™ Therapeutic Executes model analysis and cross-checking using
Pharinacolo Formula Knowledge Graphs, GNNs, and Reinforcement Learning
& | Optimization (RL) algorithms [5].
Acupuncture & Acupoint Deploys Pattern Mining algorithms combined with Extreme
Moxibustion Recommendation Gradient Boosting (XGBoost) models [5].
Integrates advanced sensor technology into automated
Acupuncture & Acupuncture needling systems focused on the precise control and
Mozxibustion Robotics mechanical measurement of needling depth, force, and
velocity [6].
Health Al-Powered Leverz?ges intelligent sensor feedbgck grlds‘ to 1dent1fy
. anatomical target zones and dynamically calibrate tactile
Preservation Massage Robots
pressure levels [3].

Health Utilizes the TCMHP model, applying LLMs to synthesize
Maintenance | Personalized Health |  data and generate customized recommendations for diet,
& Disecase Maintenance exercise, herbal formulas, and acupuncture based on

Prevention individual constitution [4].
gy Anal edical hist senetic profiles, and behavioral
Maintenance Clinical Risk nalyzes m story, genctic profuies, Vior

} . . lifestyles using time-series machine learning and survival
& Disease Stratification Y g g

Prevantion analysis frameworks [5].

Medical Ghl::;l;;gc?(; Applies specialized domain-specific TCM-LLM architectures
Education Becoreoe Allorition to deliver intelligent learning resources [4].

. TM Data Integrates machine learning into TM curricula, enabling
Medical : . : .
; Knowledge students to interactively compare their personal diagnoses
Education . . 4
Discovery with vast, verified expert databases [5].

*Abbreviations:* BERT: bidirectional encoder representations from transformers; CNN:
convolutional neural network;, EMR: electronic medical records;, GNN: graph neural network;
LSTM: long short-term memory; ML: machine learning; RL: reinforcement learning, TCM:
traditional Chinese medicine; TextCNN: CNN for text classification;, XGBoost: extreme
gradient boosling.

Evidently, the function of Al in TM is highlighted by the strategic usage of machine learning
and fine-tuned LLMs, adhering to a general workflow comprising data harvesting, preprocessing,
model training, and continuous evaluation-optimization. Consequently, operational benefits
and technical bottlenecks both emerge from these sequential pipeline stages.

In terms of advantages, machine learning techniques significantly boost the clinical precision
of the traditional four diagnostic methods. Furthermore, LLMs streamline electronic health
record parsing and standardize diagnostic logic, systematically minimizing human subjectivity.
When trained on high-quality, peer-reviewed corpora, Al can uncover subtle, microcosmic
pathological changes early, reinforce clinical decision support, drive the modernization of
traditional medicine, and expand healthcare accessibility across the community.

However, real-world deployment faces stark challenges. TM clinical data is highly
heterogeneous, unstructured, and difficult to standardize due to linguistic variations and
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diverse regional practices across different
historical eras. The performance of LLMs
often exhibits constraints in terminology
accuracy and semantic understanding of
abstract concepts. Moreover, issues regarding
model explainability (the black box problem),
bioethics, data privacy, and intellectual
property remain unresolved. Finally, language
barriers and diverging international legal
frameworks restrict the seamless cross-border

integration of Al in TM.

4. Al Applications in Traditional
Medicine Medical Education

The aforementioned applications
demonstrate that AI has been heavily

investigated across the core dimensions of
TM—particularly the Four Examinations,
syndrome differentiation, acupuncture, and
knowledge management. These areas represent
the exact core competencies required in TM
physician training. Therefore, while direct
empirical research on Al specifically within
TM education remains sparse, evidence from
clinical Al practice provides a vital foundation
for developing tailored training models. Recent
literature reflects a growing penetration of
Al across multiple educational tiers, ranging
from supporting theoretical instruction to
automating practical clinical skill acquisition.

In the domain of theoretical instruction
and academic competency assessment,
recent studies focus on personalizing training
trajectories and standardizing study materials
via cutting-edge Al architectures. This
technological integration goes beyond simple
content digitization, aiming to optimize
interactive workflows between learners and
complex theoretical knowledge. Landmark
examples include the following:

The Hybrid AI-Driven Teaching Integration
Framework (HADPIF) introduced by Li and
colleagues (2025) [7] constructs a "Student
Digital Twin" utilizing Relational Graph
Convolutional Networks (R-GCN) and deep
reinforcement learning. This framework
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dynamically calibrates the instructional path
and the complexity of clinical case studies based
on the real-time cognitive status of individual
postgraduate trainees. The system embeds
an extensive Knowledge Graph to execute
semantic mapping between ancient classical
medical texts and modern medicine, helping
students comprehend intricate relationships
across symptoms, pathogenesis, and multi-
herb formulas. Implementing the HADPIF
architecture has significantly accelerated core
knowledge mastery, improving diagnostic
reasoning accuracy and student engagement
metrics compared to conventional mass-
classroom methods.

These outcomes reveal an inevitable
paradigm shift from rigid mass-education
toward intelligent, highly interactive, data-
driven training models. This shift guarantees
the rigorous inheritance and expansion of
traditional medical knowledge within modern
environments.

Beyond reinforcing theoretical
foundations, Al applications are forging major
breakthroughs in practical skill acquisition
and tactile movement-based training unique to
™.

A study by Lin and colleagues (2025)
utilized an Al-powered moxibustion robot
capable ofposturerecognition, precise acupoint
localization, and natural language voice
recognition to interact with students across
three distinct phases: pre-class preparation,
in-class training, and post-class review. This
deployment yielded extraordinarily high
satisfaction rates among the 250 participating
medical students [8]. However, because the
study was restricted to a single moxibustion
instructional module, expanding its utility
to other clinical procedures or licensing
examinations requires further investigation.

Similarly, Kang and colleagues (2025)
deployed computer vision paired with Long
Short-Term Memory (LSTM) networks to
predict needle manipulation trajectories
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with high precision, delivering real-time
error corrections to students during manual
acupuncture training [9]. Furthermore,
utilizing wearable sensors and a Random
Forest algorithm, Corniani and colleagues
(2025) automated the remote monitoring of Tai
Chi balance training interventions, achieving
high accuracy in movement recognition and
posture validation among older adults [10].

Based on these empirical evidences,
integrating Al into clinical skill training
demonstrates a definitive capacity to enhance
the quality and efficiency of traditional
medicine physician education. Al not only
guarantees a convenient, highly objective
simulation environment but also enables
trainees to execute endless independent
practice loops for critical skills (acupoint
location, needle manipulation, health-
preservation exercises) in a risk-free setting
without requiring constant, direct faculty
supervision. Concurrently, the Al platform
harvests granular learning performance data,
generating optimized practice schedules for
students and providing strategic pedagogical
data to instructors.

S. Promising Future Research Horizons

Drawing upon the established trends in
general medical and TM training, several
highly promising research directions are
identified to construct deeply immersive,
interactive learning environments:

- First, the development of specialized TM
"Virtual Patients". This research focus centers
on integrating advanced LLMs to create
conversational entities capable of realistic
verbal responses regarding medical history,
subjective symptoms, and psychological
profiles. This allows students to practice the
critical skill of Inquiry chan (*Van chan*) in a
highly realistic simulated setting, sharpening
diagnostic reasoning before entering actual
clinical wards.

- Second, standardizing and upgrading Four
Examinations competency via comparative
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feedback loops. Prospective research should
build tools allowing students to formulate
independent diagnoses and contrast them
directly with real-time AI outputs. In
particular, deploying Generative Al to simulate
pathological anomalies—such as diseased
tongue images (Vong chan), specific voice
audios indicative of target syndromes (Van
chan), or complex pulse waveforms—exposes
students to rare clinical conditions, drastically
enriching their diagnostic experience.

- Third, personalized clinical decision
support systems for trainees. Future studies
should design intelligent clinical assistants
that accompany students during clerkships.
These tools will go beyond basic diagnostics
to advise on formulation logic and customize
sample prescriptions for individual virtual
cases, fostering rigid, consistent syndrome-
differentiation thinking.

- Fourth, establishing intelligent specialized
knowledge databases. Replacing traditional
librarites, new research lines will build
integrated tri thirc repositories enabling multi-
dimensional, cross-referenced queries from
ancient medical classics to modern evidence-
based datasets. Serving as an "external brain,"
this verified resource empowers students and
faculty to cross-check clinical data rapidly,
accelerating evidence-based medicine
research in TM.

Despite immense potential, Al applications
in TM training remain limited, non-
comprehensive, and constrained by visible
bottlenecks. Multiple high-potential fields
remain completely unexplored. Furthermore,
a heavy concentration of positive outcomes
across published reports suggests potential
publication bias. The investigation by Li and
colleagues (2025) also identified cognitive
overload among students when interacting
with Al modules in highly complex sub-units
[7]. Moreover, motion-tracking systems for
exercises like Tai Chi still struggle to delineate
precise technical nuances in beginner-level
practitioners [10]. Crucially, the persistent risk



of AI hallucinations—where models generate
plausible but inaccurate medical data—
remains a major barrier to technical trust in
high-stakes specialized education.

Additionally, due to the unique nature of
TM, technical terminologies and diagnostic
definitions lack a unified global standard,
severely hindering standardized database
construction and natural human-machine
interactions. The psychological risk of
student over-dependence on technology could
inadvertently degrade independent clinical
reasoningskills, whilethe stringentrequirement
for enhanced digital literacy among faculty
and students presents a steep hurdle. Lastly,
high operational system costs, data privacy
constraints, and diverging bioethical standards
across different legal jurisdictions demand a
highly cautious, methodical, and sustainable
technology integration roadmap.

6. Strategic Summary

On the whole, Al opens innovative, diverse
pathways in TM training and education.
However, its practical deployment must
be approached with high care, anchored
on authenticated datasets and subjected to
rigorous empirical validations customized
to the unique characteristics of this medical

discipline.

ITI. CONCLUSION

Artificial Intelligence has demonstrated
substantial potential i supporting general
medical education and is undergoing active
research across multiple facets of Traditional
Medicine. On this basis, Al can effectively
reinforce TM training by driving personalized
learning paths, delivering realistic clinical
simulations, and standardizing practical motor
skills. Nevertheless, systemic implementation
must be executed with high prudence, and
further prospective empirical studies are urgently
required to conclusively establish its long-term
educational efficacy in real-world environments.
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