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CA NHAN HOA HOC TAP VOI TRI TUE NHAN TAO TRONG BOI CANH GIAO DUC 4.0

Trinh Hoa Minh!

Tém tit. Trong bdi canh Gido duc 4.0, tri tué nhan tao dang trd thanh Iuc lugng then chét thic ddy sy chuyén
dai tit phuong phdp gido duc truyén théng sang mo hinh hoc tip cd nhan héa, linh hoat va hiéu qua hon. Bai
viét phén tich vai trd ctia tri tué nhan tao trong viéc ning cao trii nghiém hoc tip thong qua céc cong nghé
nhut hoc mdy, xi 1y ngdn ngit ty nhién, va phan tich du dodn. Cic dng dung cu thé bao gdm hé théng gia su
thong minh, tu dong héa hanh chinh, xay dung chuong trinh giang day ning cao, gamification va phan tich
hoc tip. Bén canh nhitng co hdi, viéc ing dung tri tué nhén tao trong gido duc ciing dit ra cdc thich thic
dang ké vé dao dic, quyén riéng tu dif liéu va nguy cd thién léch thuat todn. Bai viét dé xuit hudng tiép can
hgp tic gilta con ngudi va tri tué nhan tao nhim t6i wu héa Igi ich va giam thi€u nii ro, ddng thoi nhin manh
tdm quan trong cua viéc tich hgp tri tué nhin tao mét cdch c6 trich nhiém va nhén vin dé chuin bi ngudi hoc
sén sang budc vao xa hoi tri thitc hién dai.

Tit khoa: Tri tué nhan tao (Al), Gido duc 4.0, hoc tdp cd nhén hoa.
1. Dit van dé

Su phét trién nhanh chéng cia cong nghé da md ra mot ky nguyén mdi trong gido duc dudc goi 1a Gido
duc 4.0, nhdn manh vao phuong phép hoc tip cd nhin héa, iy ngudi hoc 1am trung tim, dudgc thic day bdi
d6i mdi s6. O trung tdm cia su chuyén minh nay 1a Tri tué nhan tao (AI), mét linh vuc titng thudc vé khoa
hoc vién tudng, nay dang dinh hinh lai cich thifc tri thic dudc truyén tii, tiép nhan va danh gia. Kha ning
phan tich dif liéu khdng 16, thich Wng vdi nhu ciu ngudi hoc va ty dong héa cdc tic vu phic tap khién Al trd
thanh mét Iyc lugng cot 16i trong viéc xdy dung hé thdng gido duc linh hoat, toan dién va hiéu qua [1-2].

Hoc tap cd nhan héa, tif 1au dugc xem la tiéu chudn vang trong gido duc, gi¢ diy dang trd thanh hién
thyc c6 thé md rong nhd Al Bing cich tan dung cic cong nghé nhu hoc mdy, xif ly ngdn ngit ty nhién va
phan tich du dodn, cic hé théng Al c6 thé diéu chinh trii nghiém hoc tap theo téc dd, sd thich va ning luc
cia titng ngudi hoc [3-4]. Su thay d&i nay khéng chi hia hen ci thién két qua hoc tip ma con thic day sy
cong bing bing cich ddp \ng nhu ciu da dang clia ngudi hoc trén cdc nén ting kinh té - xa hdi va dia ly
khac nhau [5].

Tuy nhién, bén canh nhiing Idi ich sau sic, viéc 4p dung Al trong gido duc ciing di kém véi nhiéu thiach
thic. Cic vén dé nhu quyén riéng tu dit liéu, thién vi thudt todn va vai trd ngay cang thay ddi cia gido vién
nhén manh tim quan trong va xem xét ki ludng trong viéc trién khai [6-7]. Viéc tich hgp AI mét cich c6
trach nhiém doi héi sy phat trién chuyén mén lién tuc, thuc hanh dao difc trong quan ly dit liéu va cach tiép
cdn 14y con ngudi lam trung tdm d€ hd trg gido vién thay vi thay thé ho [2].

Bai bdo nay khdam phd vai trd clia Al trong viéc chuyén ddi hoc tip cd nhan héa trong béi cinh Gido
duc 4.0, tap trung vao cic cong nghé cét 16i, @ng dung thyc tién, xu huéng méi ndi, ciing nhu cic can nhic
quan trong d€ dam bdao tich hgp AI mét cich hiéu qua va c6 dao diic.
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2. Gido duc4.0

Gido duc 4.0 1a sif tich hgp cdc cong nghé mdi ndi, dic biét la tri tué nhan tao (AI) vao linh vyc gido
duc, ndi con ngudi va mdy méc phdi hgp nham gidi quyét van dé, vuot qua thich thic va khiam phd nhiing
Iy thuyét d6i mdi. Trong md hinh nay, théng tin hién dién moi lic, moi ndi, gidp qua trinh day va hoc trd
nén linh hoat, tudng tic va cd nhin héa hon [8].

Gido duc 4.0 ké thita va phit trién tif cdc giai doan trudc: Gido duc 1.0 (day hoc truyén théng trong 16p
hoc), Gido duc 2.0 (sy xuat hién cia may tinh va Internet), va Gido duc 3.0 (hoc tap hdp tic trén nén tang
web). Gido duc 4.0 hudng ti viéc thiét 1ap mot méi trudng hoc tap nang dong va thich dng, bing céch khai
thdc sifc manh cia Al, di liéu 16n, Internet van vat (IoT) va cic cong nghé tién tién khac [9]. Al trong Gido
duc 4.0 dam nhiém nhiéu vai tro khdc nhau, dnh hudng dén hau hét cic khia canh ctia hé sinh thai gido duc.

3. Téng quan vé tri tué nhan tao (AI)

Dinh nghia vé Al

Tri tué nhan tao (AI) bao gdm mét loat cic cong nghé va phuong phap nhim giip mdy méc thuc hién
cdc nhiém vu von yéu cau tri thong minh ciia con ngudi [10]. Cot 16i ciia Al 1a nd luc md phong cac chifc
niing nhén thic nhu hoc tap, ly ludn, gidi quyét van dé va tri gidc. Pham vi rong 16n ctia Al bao ham tif cdc
hé théng dua trén luit 1é cho dén cac thuét todn hoc mdy tién tién. K& tit khi ra ddi, khai niém AI da phat
trién dang ké, véi cc hé théng hién dai c6 kha niing phén tich lugng dif liéu khdng 16, nhan dién mé hinh
va dua ra quyét dinh mdt cach ty chi. Khi Al ngay cang dudc tich hgp sau vao cude s6ng hang ngay, viéc
hiéu o cdc nguyén ly va ning luc cbt 16i cia né trd nén thiét yéu d€ tan dung hiéu qué co hdi ma né mang
lai ciing nhu @ng phé véi nhitng thach thic di kem [11].

Cdc loai Al

Tn tué nhan tao c6 thé dudc phan loai thanh nhiéu dang, mdi dang c6 dic diém va kha nang riéng biét.
Al yéu hay con goi 1a Al hep dé cap dén cdc hé thong dugc thiét ké dé thuc hién céc tac vu cu thé, ching
han nhu nhan dién hinh anh hoic dich ngén ngit. Nhitng hé théng nay hoat dong xuat sic trong cdc linh vuc
dudc xac dinh ro rang nhung lai thiéu kha nang nhén thic tdng quat nhu con ngudi [12].

Al manh, con dudc goi 1a Al tdng quat, 1a mot mic do 1y thuyét ctia Al c6 kha ning hi€u, hoc hoi va ly
luin trén nhiéu linh vuc khic nhau, tudng ty nhu nhan thifc con ngudi. Mic du cic cong nghé Al hién nay
di dat dudc nhitng tién bo dang ké trong cic tic vu chuyén biét, viéc dat dén Al manh van la mot muc tiéu
dai han vdi nhiéu thich thic vé mit ky thuat va triét hoc [13].

Al siéu tri tué, mot khéi niém dudc phd bién bdi cic nha tuong lai hoc va tiéu thuyét khoa hoc vién
tudng, dé cap dén cic hé théng Al c6 tri tué vugt xa con ngudi & moi khia canh. Nhitng hé théng gia dinh
nay sé sd hitu nang lyc nhan thic vugt trdi so véi con ngudi, cé thé din dén nhitng hé qua xa hdi sau rong
va cdc van dé dao difc nghiém trong [4].

Viéc phan biét rd giita cdc loai Al la diéu cén thiét dé danh gid diing nang luc va gidi han cia céc cong
nghé hién tai, ddng thdi dinh hudng céc cudc thio ludn vé cic tic dong dao diic, xa hdi va ca sinh ton cua
Al [14].

Cdc cong nghé cot 16i ciia Al

Nim & trung tam ctia tri tué nhén tao 1a cdc cong nghé cbt 16i cho phep may moc tai hién tri thong minh
va hanh vi giéng con ngum Hoc may la mét trong nhitng cong nghé nén tang, bao gdm céc thuit todn va mé
hinh théng ké gitip hé théng cdi thién hiéu suit thyc hién mdt nhiém vu nhét dinh théng qua kinh nghiém
(15].

Xit Iy ngon ngi tu nhién (NLP) la mot thanh phin thiét yéu khic ciia Al, cho phép may méc hiéu, dién
giai va tao ra ngdn ngif ciia con ngudi. NLP hd trg cdc \ing dung nhu nhéan dién giong néi, dich ngdn ngit va
phén tich cam xic, cich mang h6a viéc giao tiép giita con ngudi va may méc.

Robot hoc ciing déng vai trd quan trong trong Al, cho phép tuong tic vat ly vdi méi trudng. Cac hé
théng robot dudc trang bi nang luc Al c6 thé thyc hién cdc nhiém vu nhu didu huéng ty dong, thao tic d6i
tugng va lap rap hgp tic, md ra cdc kha ning mdi trong san xuit, y té va cic nganh dich vu [16].
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4. Tam quan trong cua viéc ing dung Al trong gido duc

Tri tué nhén tao (AI) khong con 1a mét khdi niém xa la ma da trd thanh mot phan khong thé thiéu trong
qua trinh déi méi gido duc hién dai. Viéc ing dung Al trong gido duc khong chi don thuan la dp dung cong
nghé, ma con 1a mot phuong phép tién tién gidp gidi quyét nhitng thach thic trong viéc nang cao chit lugng
gidng day va hoc tip, dong thdi dap ung yéu cau ngay cang cao cia ngudi hoc trong mot thé gidi thay ddi
nhanh chéng. Al mang lai nhitng 1¢i ich vugt tri trong viéc cd nhan hoa trai nghiém hoc tap, ting cudng su
tuong tac gitta ngudi hoc va gido vién, cung nhu cung cap cac cong cu héd trg hoc tap hiéu qua hon so véi
cic phuong phap gido duc truyén thong. Duéi day 1a nhing linh vic quan trong ma Al dang tao ra tic dong
manh mé trong gido duc:

Hoc tdp cd nhan hoa

Mot trong nhitng 16i ich 16n nhét cla viéc dng dung Al trong gido duc chinh Ia kha ning cd nhén héa
qua trinh hoc tip. Al c6 thé diéu chmh cdc phlrdng phap gidng day va tai liéu hoc tap sao cho phu hdp véi
phong céch hoc, s thich, va nhu ciu riéng biét cia m6i hoc sinh. Cic hé théng hoc tap thong minh st dung
Al c6 thé phan tich dit liéu hoc tap cua hoc sinh d€ xdy dung cdc 19 trinh hoc tap cd nhan héa, dam bao ring
méi hoc sinh sé dudc tiép cin véi kién thic va bai tp phu hdp vdi mic do cia minh. Diéu nay khong chi
gitip hoc sinh cam thiy t tin hon trong qua trinh hoc tip ma con t6i uu héa kha ning tiép thu va ghi nhd
kién thic. Hon nifa, cic nén tang hoc tap thich iing dudc hd trg bdi Al c6 thé tt dong diéu chinh d6 khé va
téc do bai hoc dua trén su tién b thuc té clia titng hoc sinh, gitip ngudi hoc tién b mét cich nhanh chéng
va hiéu qua ma khong cam thiy bi ap luc [4].

Hé thong gia siu thong minh

Su ra doi cia cac hé thong gia su thong mlnh su dung Al da mo ra nhung cd hoi hoc tip mdi cho hoc
sinh. Nhitng hé théng nay khéng chi cung cip phan héi tic thoi vé hiéu suit hoc tip ma con cung cip tai
liéu va huéng din bd sung tuy theo nhu cau cia titng hoc sinh. V@i kha nang danh gia lién tuc va thich ung
véi téc do hoc tap cua hoc sinh, Al glup tao ra mdt méi trudng hoc tap linh hoat va hiéu qua. He thong gia
su thong minh c6 thé glup hoc sinh nidm bat kién thic nhanh chéng, khic phuc nhitng diém yéu trong hoc
tap, dong thai phat huy téi da kha nang ctia méi cd nhan Piéu nay gitp hoc sinh c6 mot trai nghlem hoc tap
ca nhan héa, dat dudc két qua tét nhit ma khong can phai phu thuge vao sy c6 mit cua gia su truyén lhono
Hon nifa, cic hé thong gia su nay c6 thé hoat dong 24/7, giip hoc sinh c6 thé hoc bit cif khi nao ho cén, tir
d6 nang cao hiéu qua hoc tap [17].

Tie dong héa cong viéc hanh chinh

Mot trong nhitng wu diém ndi bat clia Al trong gido duc 1a kha ning ty dong héa cdc cong viéc hanh
chinh, giip gido vién va nhan vién glao duc tiét kiém thdi gian va cong sifc. Cic cong viéc hanh chinh nhu
chim diém, diém danh, hoic phén b tai nguyén cé thé dugc ty dong hoa thong qua cic hé théng Al thong
minh. Viéc dp dung Al vao cdc cong viéc nay khong chi giip gidam bdt ganh ndng cho gido vién ma con
lam giam thiéu sai s6t do con ngudi gy ra. Hon nifa, viéc ty dong héa cdc cong viéc nay glup glao vién co
thém thcn gian d€ tap trung vao gidng day, sdng tao trong bai glang, va chim séc sy phat trién cia hoc sinh.
Cic nén tang quan ly hoc tap thong minh do Al diéu khién c6 thé thuc hién cong viéc hanh chinh mét cich
nhanh chéng va chinh xic, tit d6 giam thiéu khoéi lugng cong viéc va cai thién hiéu qua giang day [1].

Phadt trién chwong trinh gidng day ndng cao

Al khong chi hé trg trong viéc cd nhan héa qud trinh hoc tap ma con déng gop 16n trong viéc phat trién
va cdi tién chuong trinh gxang day. Cic hé thong Al c6 thé phan tich dit liéu hoc tip quy mé Idn d€ xic dinh
nhitng xu hudng, khoang trong va linh qu cin cal thién trong chuong trinh giang day. Thong qua phan tich
dir liéu, Al glup gido vién hiéu rd hon vé nhu cau hoc tip cuia hoc sinh, tif d6 xay dung cdc tai liéu giang
day hiéu qua va phu hdp hon. HOn nita, Al c6 thé danh gid hiéu qua cua cdc phuong phap giang day khic
nhau va dua ra cdc khuyén nghi vé cich téi uu héa chuong trinh gidng day d€ nang cao chat ludng hoc tap.
Viéc dp dung Al vao qua trinh xay dung chuong trinh gidng day s€ gidp gido vién xdy dung cdc tai liéu hoc
tip phi hop vdi su phat trién cia hoc sinh va xu hudng hoc tap hién dai [3].

Gamification va hoc tdp twong tdc
Viéc tich hgp Al vao céc trd chdi gido duc va nén tang hoc tip tudng tdc da lam ting su hing thi va
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dong luc hoc tap ctia hoc sinh. Céc thuit todn Al c6 thé diéu chinh cdc tinh hudng trong trd choi va céc thir
thdch hoc tap dé phii hgp vdi tién do va kha ning cia ting hoc sinh. Diéu nay khong chi gitip hoc sinh cdm
thay thd vi hon trong viéc hoc ma con tao ra mot méi trudng hoc tap linh hoat va tudng tic. Gamification,
két hop vai Al gitip hoc sinh tiép thu kién thic mdt cich nhe nhang va khong bi nham chan, dong thdi gitip
ho phit trién cdc ky ning quan trong nhu tu duy phan bién, giai quyét van dé va sdng tao. Viéc ing dung trd
choi héa trong gido duc khong chi gitip hoc sinh hoc tdp mét cich vui vé ma con gitip ho nhd lau va hiéu
sdu hon vé kién thic [18).

Can thiép sém va phdn tich hoc tdp

Al cung cép nhitng cong cu phan tich hoc tap manh mé, c6 thé phét hién sém nhitng hoc sinh gap khé
khin trong hoc tap va cé nguy cd tut lai phia sau. Cic hé thong Al c6 thé sit dung phan tich du doan dé
nhin dién cdc thach thuc tiém 4n trong qua trinh hoc tap cta hoc sinh va dua ra cic bién phép can thiép
s6m. Didu nay gilip gido vién va nha trudng dua ra cc bién phap hé trg kip thdi, ngin chén cac vin dé hoc
tap trd nén nghiém trong. Cic cong cu can thiép sém cia Al gitip ddm bao rang moi hoc sinh déu c6 co hdi
nhdn dudc su hd trd can thiét d€ cai thién két qua hoc tip ciia minh. Phuong phdp tiép can chi dong nay
gitip tao ra mot méi trudng hoc tap cong bang va khong bo sét hoc sinh nao [15].

Xt Iy ngon ngit n¢ nhién dé’ phan hoi

Cic hé théng xit Iy ngén ngit tf nhién (NLP) dudc hd trg bdi Al ¢6 thé phan tich bai viét cia hoc sinh va
dua ra phin hoi tic thdi. Viéc sit dung NLP gitip qua trinh chim diém va cung cap phan hdi trd nén nhanh
chéng va hiéu qua hon. Khong chi ditng lai & viéc chdm diém, Al con c6 thé cung cép cic gdi ¥ chi tiét gitip
hoc sinh cdi thién k¥ ning viét cia minh. Al c6 thé chi ra nhitng 16i ngit phép, tif ving, céu tric cdu va cic
yéu t6 khéc trong bai viét, gitp hoc sinh nang cao kha ning viét. Ngoai ra, NLP ciing c6 thé dudc dp dung
trong cic \ng dung hoc ngén ngt, gitp hoc sinh hoc ngdn nglt mdt cach tu nhién va hiéu qua hon vdi phan
hoi thoi gian thuc [19].

5. Cac xu hudng mdi noi cia Al trong gido duc 4.0.

Trong ky nguyén gido duc 4.0, cic cong nghé méi nhu Thuc té o (VR) va Ting cudng thuc té 3o (AR)
dang md ra nhitng co hdi 16n trong viéc cai thién trai nghiém hoc tap, va tri tué nhan tao (AI) dong vai tro
quan trong trong viéc nang cao hiéu qua ciia nhitng cong nghé nay. Thyc té do va ting cudng thuc té 4o, khi
dudc hé trd bdi Al, mang dén nhitng méi trudng hoc tip nhip vai va mé phong dong, gitip hoc sinh khim
pha cic khai niém phic tap mét cich sinh ddng va truc quan. Vi su trg gitip cia Al, céc @ng dung VR va
AR c6 thé tao ra cic kich ban tuong téc, cho phép hoc sinh "thuc hién thi nghiém khoa hoc", "ghé tham cac
di tich lich si", hoic tham chi luyén tip k¥ ning ngén ngi trong mdi trudng gia 1ap. Piéu nay khong chi
mang lai niém vui ma con gitp hoc sinh tiép can kién thidc mot cach hiéu qua va sau sic hon, dic biét 1a véi
cdc mdn hoc doi héi sy trai nghiém thyc té d€ cling c6 ly thuyét [20].

Mot xu hudng khic dang néi 1én trong gido duc chinh 12 sy phat trién manh mé ctia Xt ly ngdn ngit tu
nhién (NLP) thé hé méi. Cong nghé nay gitip tao ra cic trg ly 4o va chatbot ngay cang théng minh hon, ¢6
kha ning hiéu va phan hdi cic cau hdi cla hoc sinh vdi d§ chinh xédc cao. Nhitng cong cu Al nay khong chi
hé trg giai ddp thic mic ma con cung cép gidi thich chi tiét va hudng din ngudi hoc trong sudt qua trinh
hoc tap. Véi kha ning tuong tc vudt trdi, cac chatbot va trg ly giong néi do Al diéu khién sé ngay cang trd
nén manh mé va diam nhiém nhiéu nhiém vu gido duc quan trong, tit viéc gidi ddp cdc ciu hoi don gian dén
viéc hd trg hoc sinh trong viéc tim hiéu kién thitc chuyén sau, thiic ddy viéc hoc mét cich cd nhan héa va
hiéu qua hon [21].

Ben canh dé6, cong nghé phan tich dy dodn dang tao ra nhitng budc tién dang ké, giip du bdo chinh xdc
hon vé két qua hoc tap cua hoc sinh va nhiing thich thitc ma ho c¢6 thé gap phéi trong qué trinh hoc. Cic
hé théng Al trong tudng lai sé c6 kha niing xit ly lugng dit liéu khéng 15 va phan tich chinh x4c hon nhlmg
hoc sinh c6 nguy co gip khoé khin, tif d6 giip gido vién dua ra nhitng bién phap hé trg kip thdi va hiéu qua
Viéc iing dung cdc mo hinh phan tich du doén khong chi gidp cac nha gido duc xdc dinh sém cdc vén dé
hoc tap ma con cho phep ho trién khai céc chién ludc can thiép ngay tit khi hoc sinh c¢é diu hiéu gip khé
khin, trianh dé cdc vin dé trd nén nghiém trong. Tir d6, Al sé hé trg gido vién trong viéc cd nhéan héa cic
bién phdp can thiép va t6i uu héa qua trinh hoc tép cia hoc sinh [22].
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Su phét trién clia Al trong gido duc khéng chi 1a sy thay thé cong viéc ciia gido vién ma con hudng téi
mo hinh hdp tic giita con ngudi va mdy méc. Cic cong nghé Al ho trg gido vién trong viéc phan tich dix
liéu hoc sinh, cd nhan héa bai hoc, va ty dong héa cdc cong viéc hanh chinh lap di lap lai, gidp ho cé thém
thdi gian d€ tap trung vao cdc nhiém vu sing tao va phat trién tu duy phén bién cho hoc sinh. M hinh hap
tic gilta con ngudi va Al trong gido duc gitip tao ra mdi trudng hoc tap hiéu qua va gin két hon, ndi gido
vién c6 thé tan dung sic manh clia cong nghé dé nang cao chét lugng gidng day, ddng thdi phat trién céc ky
niang mém cho hoc sinh [2).

Mot xu hudng khong thé bd qua la sy thay déi trong hinh thic hoc tap sudt doi va phat trién k¥ ning.
Al da va dang md ra nhitng co hdi hoc tap lién tuc va ca nhan héa, gitip hoc sinh diéu chinh 16 trinh hoc tap
clia minh theo nhu cau va kha ning. Diéu nay dic biét quan trong trong bdi canh thi trudng lao déng ngay
cang thay déi va yéu cau cic ky niang méi. Al hd trg cic nén ting hoc tap c6 thé cung cip nhitng khéa hoc
va tai liéu hoc tap linh hoat, gidp hoc vién hoc hdi va nang cao ning luc mdt cach hiéu qua. Nhitng nén ting
nay cdn cung cép co hoi hoc tap khdng gidi han thdi gian, cho phép ngudi hoc theo dudi cic muc tiéu nghé
nghiép va phat trién ban thin 1au dai trong suét cudc doi [23].

Cubi ciing, Al ciing thiic ddy su hdp tic toan ciu trong gido duc théng qua cdc 16p hoc do va cic hoat
dong hoc tap xuyén qubc gia. Cic cong cu Al hd trg hoc tap truc tuyén gitp két néi hoc sinh tif khdp ndi
trén thé gidi, thic ddy giao tiép lién vin héa va trao ddi tri thic. Nhitng sdng kién hgp téc nay khéng chi
néing cao gia tri hoc thuit ma con tao ra mdt mdi trudng hoc tdp md rdng, ndi hoc sinh ¢ thé chia sé kién
thitc va hoc héi tif cac nén vin héa khic nhau. Al dang gép phan xay dung mot hé sinh théi gido duc toan
dién, mang tinh quéc té va dép \ing nhu ciu clia hoc sinh trén toan ciu [24].

6. Rui ro tiém an va nhirng rao can trong viéc tich hgp Al vao gido duc
6.1. Rui ro tiém dn

Quyén riéng tu dit lidu. Céc ing dung Al trong gido duc thudng yéu cau thu thap va phan tich mot lugng
16n dit liéu tit hoc sinh dé ca nhén hoa trai nghlem hoc tap va cai thién két qua hoc tap. Tuy nhién, qua trinh
nay di dit ra nhitng méi lo ngai nghiém trong vé viéc bao vé thong tin cd nhan nhay cam cia hoc sinh. Neu
khong co bién phap bao mat chit ché, dif liéu c6 thé bi rd ri hoac st dung sai muc dich, gy anh huong xiu
dén quyén 1¢i ctia ngudi hoc. Chinh vi vy, céc cd sd gido duc can phai vu tién xay dung khung quan tri dit
liéu manh mé, dam bao tuan thd cdc quy dinh bao mat nghiém ngét nhu GDPR (Quy dinh bao vé dif liéu
chung ciia Lién minh Chau Au) hoic FERPA (Pao luit bdo vé quyén riéng tu cﬁa hoc sinh). Ngoéi ra, viéc
duy tri st minh bach trong céch thic luu trit va si dung dif liéu ciing 12 mot yéu t6 quan trong dé bio vé
quyén lgi clia hoc sinh. Hon nifa, viéc thu thap sy dong thuan tit hoc sinh va phu huynh vé viéc sit dung dit
liéu ciing rat can thiét d€ thic ddy cdc thuc hanh dao diic trong méi trudng gido duc [6].

Thién 1éch trong thuat todn AL Mot rii ro khéc lién quan dén Al trong gido duc la kha ning céc hé
thong nay v tinh tdi tao va khuéch dai nhiing dinh kién xa hoi hodc thé ché hién cé, dic biét khi dit liéu
huén luyén ciia AI khéng phan dnh dy di sy da dang va cong bing. Vi du, néu céc thuit todn dy dodn dudc
xay dung dua trén dit liéu gido duc c6 thién lech lich su chung c6 thé tao ra két qua khong cong bang, gy
bét 1gi cho hoc sinh thudc cic nhém thi€u s6 hoidc yéu thé. Nhlmg rii ro nay c6 thé anh hmng dén nhiéu
khia canh trong glao duc, tu v1ec dé xuit ndi dung hoc tap dén viéc danh gid hiéu suit cia hoc sinh. D€
giam thiéu nhitng rii ro nay, can thyc hién danh gia thUOng xuyén déi véi cdc hé théng Al va dim bao lya
chqn dit liéu mot cach toan dién. Ngoai ra, sy tham gia ciia cic nhém chuyén gia da nganh trong qua trinh
thiét ké va trién khai cdc hé théng Al ciing rit quan trong d€ bao dim tinh céng bing va minh bach cia

nhitng cong nghé nay [25].
6.2. Rao can trong viéc tich hgp Al vao gido duc 4.0

Miic du Al c6 tiém nang mang lai nhiéu Igi ich cho gido duc, nhung viéc trién khai cong nghé nay trong
mdi trudng gido duc van phax d6i mit véi nhiéu rao can va sy phan khang tir cic ben lién quan. Mot trong
nhirng lo ngm 16n 12 vé mét viéc lam, dic biét 1a d6i véi ddi ngi glao vién. Mot s6 gido vién lo s¢ ring Al
c6 th€ 1am gidm gia tri cia cong viéc gidng day, thdm chi thay thé vai trd clia con ngudi trong qua trinh
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day hoc. Tuy nhién, d€ gidi quyét vin dé ndy, Al cin dugc dinh nghia lai nhu mét cong cu hé trg gido vién,
khong phai thay thé. Al ¢6 thé gitip ting cudng hiéu qua cdng viéc cia gido vién, dic biét 1a trong cic linh
vire nhu phin hdi cd nhan héa cho hoc sinh va hé trg cong viéc hanh chinh [2].

Bén canh d6, hoai nghi va thiéu niém tin tif gido vién va phu huynh ciing 12 mét rao can dang ké. Nhiéu
ngudi c6 thé dit cau hoi vé tinh hiéu qua va do tin cdy cla cic cong cu hoc tap do Al hé trg. DE xdy dung
long tin, cin phai ¢6 sy giao tiép minh bach, cung céip thdng tin rd rang va trién khai thit nghiém thyc té
d€ chiing minh riing Al thyc sy c6 thé cai thién két qua hoc tap cia hoc sinh. Diéu nay sé gilp gidm bdt sy
nghi ngd va thuyét phuc cdc bén lién quan vé hiéu qua cia Al trong gido duc [26].

Mot rao can khac 1a han ché vé ngudn luc, dic biét la chi phi cao khi dau tu vao cd s& ha ting Al va duy
tri vin hanh cdc hé théng nay. Diéu nay dic biét khé khin tai cdc trudng hoc ¢6 ngan sach han ché. Céc nha
hoach dinh chinh sich va lianh dao gido duc cin danh gia tinh hiéu qua lau dai cia viéc dau tu vao Al, tim
kiém céc co hdi hdp tic cong-tu va chi trong dau tu vao cic giai phdp Al ma ngudn md cé kha ning md
rong. Céc giai phdp nay sé givp giam chi phi va gitp cic trudng hoc c6 thé tiép cin cong nghé Al mot cich
hiéu qua va bén viing [24].

7. Su can thiét clia dao tao gido vién dé sit dung AI hiéu qua

PE Al dudc sit dung hiéu qua trong gido duc, mét yéu t6 c6t yéu la gido vién phai dudc trang bi ddy di
cic k¥ ning va kién thic d€ c6 thé lam viéc mét cich hiéu qua ciing cong nghé nay.

Mot trong nhitng yéu té quan trong la gido vién cin phai lam quen véi cong cu AL Ho cén c6 kién thic
nén tang vé cach thic hoat dong ciia cdc hé théng Al, ciing nhu céch sit dung chiing trong b6i canh 16p hoc
va cdch hi€u va dién gii nhitng théng tin ma cdc cong cu nay cung cip. Cic chuong trinh dao tao danh cho
gido vién cén c6 tinh thyc tién, gin lién véi thuc té gidng day trong 16p hoc d€ gitip ho nhanh chéng 1am
quen va dp dung cong nghé vao cong viéc giang day [2].

Ngoai ra, gido vién ciing can hoc cdch diéu chinh phudng phap sut pham ciia minh sao cho phii hgp khi
tich hgp Al vio trong chién ludc giang day. Piéu nay khong chi don gian 1a viéc dp dung cdc cong cu cong
nghé, ma con la kha ning diéu chinh ké hoach bai hoc, phan tich dit liéu hoc sinh va dua ra quyét dinh dya
trén céc thong tin nay, dong thdi van duy tri vai trd clia ngudi giang day trong viéc danh gia va dua ra phan
hdi mang tinh chét s pham [27].

Bdi vi cong nghé Al phit trién rit nhanh, nén viéc t3 chiic cic khéa dao tao lién tuc 12 v6 cung can thiét
d€ dam bao gido vién ludn nam bat dugc cdc cong cu méi. Cic chudng trinh phat trién chuyén mén cén
dugc cép nhit thudng xuyén d€ gitip gido vién tu tin hon trong viéc 1am chi va dng dung Al vao giang day,
ddng thdi dam bao tinh hiéu qua lau dai cta viéc 4p dung cong nghé trong gido duc [28].

Cubi ciing, bén canh cédc chuong trinh dio tao, gido vién cin dudc hé trd bdi cic nhém k¥ thuit, cong
dong chuyén mén va cic hé thong cb van. Nhitng mang ludi nay sé giip gido vién xiy dung sy tu tin va
ning luc trong viéc sit dung Al trong giang day hang ngay, ddng thdi tao co hdi cho ho trao déi, hoc hdi tit
nhitng ddng nghiép va chuyén gia trong linh vyc cong nghé gido duc [24].

8. Kétluin

Gido duc 4.0 dang dén tr& thanh xu hudng chii dao trong viéc cai cich hé théng gido duc toan ciu, vdi
tri tué nhén tao (AI) déng vai trd 1a yéu t6 chuyén ddi then chét. Al khong chi gitip c4 nhan héa qud trinh
hoc tip, ma con tdi uu héa viéc quan ly dif liéu hoc sinh, diéu chinh ndi dung gidng day va ty dong héa cic
cong viéc hanh chinh, tao ra mdt méi trudng hoc tap hiéu qua va linh hoat hon. Khéng chi gidi han & viéc
c4 nhan héa, Al con déng gép vao viéc phat trién chuong trinh gidng day, ning cao hiéu qué quan tri va tao
ra cic phuong thic hoc tap sang tao nhu trd choi héa va cdng nghé thyc té md rong, tir d6 md rong cd hdi
tiép cén gido duc cho nhiéu d6i twgng, dic biét la nhitng hoc sinh & viing sau, viing xa hoic c6 hoan cinh
khé khan.

Tuy nhién, viéc tich hgp Al vao gido duc khong thiéu thif thach. Céc vén dé vé quyén riéng tu dit liéu, sy
thién léch trong thut toan, chénh léch v& kha ning tiép can cong nghé, ciing véi sy nghi ngd tir phia nhiéu
bén lién quan, cho thay cén c6 mét chién lugc tiép cén cén trong va nhan vin. Viéc xdy dung cic tiéu chudn
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dao dic vitng vang, thiét ké gido duc bao trum va lién tuc dao tao gido vién la rit quan trong dé dam bio
ring Al la cong cu hd trd hiéu qua, chit khong phai thay thé con ngudi trong gido duc.

Tuong lai cla Al trong Gido duc 4.0 s la sy két hop giita con ngudi va cong nghé, ndi mdi yéu t6 phat
huy dugc thé manh cia minh. Gido vién van giif vai trd quan trong trong viéc phat trién nhitng ky ning
mém ma Al chua thé thay thé dudc nhu sy ddng cam, tr duy phan bién va sing tao. D€ dat dudc muc tiéu
nay, viéc sit dung Al trong gido duc cin phai c6 mét chién Iugc toan dién va c6 trach nhiém, tir d6 xay dung
mot hé théng gido duc linh hoat, céng bing va phit hgp véi nhu ciu ciia thé ky 21.

TAI LIEU THAM KHAO

[1] R.Luckinand W. Holmes, “Intelligence unleashed: An argument for Al in education,” 2016, Accessed:
Apr. 11, 2025. [Online]. Available: https://discovery.ucl.ac.uk/id/eprint/1475756/

[2] O. Zawacki-Richter, V. I. Marin, M. Bond, and F. Gouverneur, “Systematic review of research on
artificial intelligence applications in higher education-where are the educators?,” International journal
of educational technology in higher education, vol. 16, no. 1, pp. 1-27, 2019.

[3] W. Holmes, M. Bialik, and C. Fadel, Artificial intelligence in education promises and implications
for teaching and learning. Center for Curriculum Redesign, 2019. Accessed: Apr. 11, 2025. [Online].
Available: https://discovery.ucl.ac.uk/id/eprint/10139722/

[4] L. Chen, P. Chen, and Z. Lin, “Artificial intelligence in education: A review,” Ieee Access, vol. 8, pp.
75264-75278, 2020.

[5] S. Varsik and L. Vosberg, “The potential impact of Artificial Intelligence on equity and inclusion in
education,” OECD Publishing, 2024. Accessed: Apr. 11, 2025.

[6] B. Williamson and R. Eynon, “Historical threads, missing links, and future directions in Al in
education,” Learning, Media and Technology, vol. 45, no. 3. Taylor & Francis, pp. 223-235.

[7] H. Suresh and J. V. Guttag, “A framework for understanding unintended consequences of machine
learning,” arXiv preprint arXiv:1901.10002, vol. 2, no. 8, p. 73, 2019.

[8] S. H. Halili, “Technological advancements in education 4.0,” The Online Journal of Distance
Education and e-Learning, vol. 7, no. 1, pp. 63-69, 2019.

[9] G.-J. Hwang and Y.-F. Tu, “Roles and research trends of artificial intelligence in mathematics
education: A bibliometric mapping analysis and systematic review,” Mathematics, vol. 9, no. 6, p.
584, 2021.

[10] S.J. Russell and P. Norvig, Artificial intelligence: a modern approach. pearson, 2016. Accessed: Apr.
11, 2025. [Online]. Available: https://thuvienso.hoasen.edu.vn/handle/123456789/8967

[11] G.-J. Hwang, H. Xie, B. W. Wah, and D. Gaevi¢, “Vision, challenges, roles and
research issues of Artificial Intelligence in Education,” Computers and Education: Artificial
Intelligence, vol. 1. Elsevier, p. 100001, 2020. Accessed: Apr. 11, 2025. [Online]. Available:
https://www.sciencedirect.com/science/article/pii/S2666920X20300011

[12] G. Marcus and E. Davis, Rebooting Al: Building artificial intelligence we can trust. Vintage, 2019.
Accessed: Apr. 11, 2025.

[13] G. Leech, S. Garfinkel, M. Yagudin, A. Briand, and A. Zhuravlev, “Ten Hard Problems
in Artificial Intelligence We Must Get Right,” Apr. 19, 2024, arXiv: arXiv:2402.04464. doi:
10.48550/arXiv.2402.04464.

[14] A. B. Hanssen and S. Nichele, “Ethics of artificial intelligence demarcations,” in Nordic Artificial
Intelligence Research and Development: Third Symposium of the Norwegian Al Society, NAIS 2019,
Trondheim, Norway, May 27-28, 2019, Proceedings 3, Springer, 2019, pp. 133-142.

[15] G. Siemens and P. Long, “Penetrating the fog: Analytics in learning and education.,” EDUCAUSE
review, vol. 46, no. 5, p. 30, 2011.

[16] S. Greengard, The internet of things. MIT press, 2021. Accessed: Apr. 11, 2025.

[17] E. Kochmar, D. D. Vu, R. Belfer, V. Gupta, I. V. Serban, and J. Pineau, “Automated personalized
feedback improves learning gains in an intelligent tutoring system,” in Artificial Intelligence in
Education: 21st International Conference, AIED 2020, Ifrane, Morocco, July 6-10, 2020, Proceedings,
Part II 21, Springer, 2020, pp. 140-146.

147



Trinh Hoa Minh JEM., Vol. 17 (2025), No. 6.

[18] C. J. Costa, J. T. Aparicio, M. Aparicio, and S. Aparicio, “Gamification and AI: Enhancing
User Engagement through Intelligent Systems,” Nov. 02, 2024, arXiv: arXiv:2411.10462. doi:
10.48550/arXiv.2411.10462.

[19] H. Zhang et al, “eRevise: Using natural language processing to provide formative feedback
on text evidence usage in student writing,” in Proceedings of the AAAI conference on
artificial intelligence, 2019, pp. 9619-9625. Accessed: Apr. 11, 2025. [Online]. Available:
https://ojs.aaai.org/index.php/AA Al/article/view/5025

[20] J. Bacca, S. Baldiris, R. Fabregat, and S. Graf, “Augmented reality trends in education: a
systematic review of research and applications,” 2014, Accessed: Apr. 11, 2025. [Online]. Available:
https://repositorio.minedu.gob.pe/handle/20.500.12799/5029

[21] L. Labadze, M. Grigolia, and L. Machaidze, “Role of Al chatbots in education: systematic literature
review,” International Journal of Educational Technology in Higher Education, vol. 20, no. 1, p. 56,
2023.

[22] S. A. Popenici and S. Kerr, “Exploring the impact of artificial intelligence on teaching and learning in
higher education,” Research and practice in technology enhanced learning, vol. 12, no. 1, p. 22, 2017.

[23] R. H. Huang, D. J. Liu, A. Tlili, J. Yang, H. Wang, and M. Zhang, “Handbook on facilitating flexible
learning during educational disruption: The Chinese experience in maintaining undisrupted learning in
COVID-19 outbreak,” Beijing: Smart Learning Institute of Beijing Normal University, vol. 46, 2020.

[24] M. Bond, S. Bedenlier, V. I. Marin, and M. Hindel, “Emergency remote teaching in higher education:
Mapping the first global online semester,” International journal of educational technology in higher
education, vol. 18, pp. 1-24, 2021.

[25] M. Whittaker et al., “Disability, bias, and Al AI Now Institute, vol. 8, p. 11, 2019.

[26] S. Vincent-Lancrin and R. Van der Vlies, “Trustworthy artificial intelligence (AI) in education:
Promises and challenges,” OECD education working papers, no. 218, p. 1-17, 2020.

[27] R. Huang, Educational technology a primer for the 21st century. Springer, 2019. Accessed: Apr. 11,
2025.

[28] T. Billiot, “Continuous learning and advancing technologies: a framework for professional
development and training in artificial intelligence,” Development and Learning in Organizations: An
International Journal, vol. 37, no. 3, pp. 28-31, 2023.

[29] S. Maity and A. Deroy, “Generative Al and Its Impact on Personalized Intelligent Tutoring Systems,”
Oct. 14, 2024, arXiv: arXiv:2410.10650. doi: 10.48550/arXiv.2410.10650.

[30] C.K. Y. Chanand L. H. Y. Tsi, “The AI Revolution in Education: Will AI Replace or Assist Teachers
in Higher Education?,” May 02, 2023, arXiv: arXiv:2305.01185. doi: 10.48550/arXiv.2305.01185.

ABSTRACT
Personalized learning with ai in the context of education 4.0

In the context of Education 4.0, Artificial Intelligence (AI) is emerging as a key driving force behind the
transformation from traditional educational methods to more personalized, flexible, and effective learning
models. This article analyzes the role of Al in enhancing the learning experience through technologies such
as machine learning, natural language processing, and predictive analytics. Specific applications include
intelligent tutoring systems, administrative automation, advanced curriculum design, gamification, and
learning analytics. Alongside the opportunities, the integration of Al into education also poses significant
challenges related to ethics, data privacy, and potential algorithmic bias. The article proposes a human-Al
collaborative approach to optimize benefits and mitigate risks, while emphasizing the importance of
integrating Al responsibly and humanely to prepare learners for participation in the modern knowledge
society.

Keywords: Artificial Intelligence (Al), Education 4.0, Personalized Learning.
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