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Dén Toa soan ngay 08/8/2025, chip nhan ding ngay 10/10/2025

Cudc Cach mang coéng nghiép lan th tw (CMCN 4.0) dang tao ra nhitng thay déi sau
réng trong gido duc va dao tao. V&i sw phat trién nhanh chéng clia cong nghé théng tin, tri
tué nhan tao (Al), Internet van vat (IoT), di liéu I&n (Big Data), cong nghé in 3D va thuc té
4o (VR/AR) gido duc dang chuyén dbi tr mé hinh truyén théng sang rng dung céng nghé
sb, gitp ca nhan hoéa hoc tap va mé rong co hoi tiép can tri thirc. Gido vién khong chi 1a
ngwdi giang day ma con déng vai trd hweng dan, hd tro hoc sinh phat trién tw duy va ky
néng mém. Chwong trinh dao tao ciing thay ddi, tich hop cac linh vwc cong nghé nhw lap
trinh, tri tué nhan tao va khoa hoc di liéu. Pdng thdi, hé thdng trwdng hoc théng minh, mé
hinh hoc két hop (blended learning) va hoc tap subt d&i ngay cang phé bién. Tuy nhién,
CMCN 4.0 ciing dat ra thach thirc nhw y&u ciu cap nhat chwong trinh, nang cao trinh do
gidng vién, dau tv co s& ha tAng va gidi quyét bat binh dang trong tiép can gido duc sé.
Bao mat di liéu ciing 1& mot van dé quan trong. Dé thich &ng, gido duc can déi mé&i manh
mé, tan dung cdng nghé va xay dwng mé hinh hoc tap linh hoat, sang tao. Bén canh dé,
bai viét cling d& xuat mot sé dinh hwéng va gidi phap nham thich ¢ng hiéu qua véi xu
hwdng chuyén déi sb trong gido duc.

Cach mang cong nghiép 4.0, gido duc sd, chuyén ddi sé, tri tué nhan tao.

The Fourth Industrial Revolution (Industry 4.0) is driving profound changes in education
and training. With the advancement of Al, loT, Big Data, and VR/AR, education is shifting
from traditional models to digital technology applications, enabling personalized learning
and expanding access to knowledge. Teachers are no longer just instructors but also
mentors who guide students in developing critical thinking and soft skills. Curricula are
evolving to incorporate technology-related fields such as programming, artificial
intelligence, and data science. Additionally, smart schools, blended learning models, and
lifelong learning are becoming increasingly common. However, Industry 4.0 also presents
challenges, including the need to update curricula, enhance teacher competencies, invest
in infrastructure, and address inequalities in digital education access. Data security is
another crucial concern. To adapt, the education system must undergo significant
innovation, leveraging technology and building flexible, creative learning models. In
addition, the article also proposes some orientations and solutions to effectively adapt to
the digital transformation trend in education.

Industry 4.0, digital education, digital transformation, artificial intelligence.

1. DAT VAN BE doi séng, trong d6 c6 gido duc va dao tao. Sy
Cach mang cong nghiép 4.0 (CMCN 4.0) phat trién manh mé ctia cic cong ngh¢ tién
dang tac dong sdu sic dén moi linh vuc cua  tién nhu tri tué nhan tao (AI), Internet van vat
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(IoT), dir liéu 16n (Big Data) va thuc té ao
(VR/AR) di va dang 1am thay d6i cach thuc
day va hoc, dat ra nhiéu co hoi cling nhu
thach thirc ddi v6i hé théng gido duc hién dai.
Trude day, gido duc chi yéu dwa vao cac
phuong phap truyén thdng, tap trung vao viéc
truyén dat kién thirc tir gido vién dén hoc sinh
trong khuon kho 16p hoc. Tuy nhién, véi su
phat trién cua cong nghé sb, gido duc ngiy
cang trd nén linh hoat, c4 nhan héa hon, giup
hoc sinh va sinh vién tiép can tri thirc mot
cach hiéu qua hon thong qua cac nén tang truc
tuyén va cong nghé hd tro hoc tap.

Su thay doi nay khong chi tac dong dén
phuong phap gidang day ma con anh hudng
dén vai trd cua gido vién, hoc sinh ciing nhu
ndi dung chuong trinh dao tao. Gido vién
khong chi 1a nguoi truyén dat kién thic don
thuan ma con tro thanh nguoi huéng dan, hd
trg hoc sinh phat trién tu duy phan bién, kha
nang sang tao va k¥ ning giai quyét van dé.
Pong thoi, cac moén hoc ciing dan dugc do6i
moi dé phu hop voi yéu cau cia thoi dai sd,
trong d6 cac linh vuc nhu 13p trinh, khoa hoc
dir liéu va an ninh mang ngay cang tr¢ thanh
ndi dung trong tdm trong gido duc. Mo hinh
truong hoc théng minh, két hop giira giang day
truc tuyén va truc tiép, dang tré thanh xu
hudng, gitip hoc sinh co thé hoc tap linh hoat,
tiép can tri thirc ¢ bat ctr dau va bat ky lic nao.
Bén canh nhitng co hdi 16n, CMCN 4.0 ciing
dit ra khong it thach thic d6i voi hé thong
gido duc. Mot trong nhitng van dé dang lo
ngai 1a sy chénh léch trong kha ning tiép can
cong nghé gilta cadc khu vuc khac nhau, dac
biét la & nhiing vuing ndng thon va khu vuc cé
diéu kién kinh té khé khan. Viéc thiéu co s
ha tﬁng, thiét bi cong ngh¢ va két ndi Internet
c6 thé 1am gia ting khoang cach gido duc giita
cac nhom hoc sinh. Ngoai ra, gido vién ciing
phai d6i mat véi ap luc nang cao trinh do, cap

nhat lién tuc cac phuong phép giang day mai
va lam chu cac cong cu cong nghé dé khong
bi tut hiu trong ky nguyén sd. Van dé bao mat
dir liéu trong moi truong gido duc sb ciing can
dugc quan tAm, khi cac hé thdng quan 1y hoc
tdp va nén tang tryc tuyén ngay cang thu thap
nhiéu thong tin ca nhan cua hoc sinh va gido
vién.

Trong bdi canh do6, viéc nghién ctru va danh
gia tac dong cia CMCN 4.0 dbi vé6i gido duc
va ddo tao 1a rat can thiét nham tim ra cac giai
phap phu hop dé tan dung tdi da loi ich cua
cong nghé, dong thoi giam thiéu nhimg thach
thirc ¢6 thé gip phai. Hé thong gido duc can
¢6 nhitng budc chuyén minh manh mé, tir doi
méi phuong phap giang day, nang cao trinh
d6 gido vién, cai tién ndi dung chuong trinh
dao tao dén xay dyng mé hinh truong hoc
thong minh. Chi khi thich Gng linh hoat va d6i
méi sang tao, giao duc moi c6 thé dap ung
nhu cau phét trién cua xi hoi trong thoi dai
s6 va trang bi cho thé hé tré nhiing k¥ ning
can thiét dé hoi nhap va thanh coéng trong
tuong lai.

2. KET QUA VA THAO LUAN

2.1. Co héi cua gido duc va dao tao trwéc
tac dong cua CMCN 4.0

Déi méi phwong phdp gidng day

Mot trong nhitng tac dong rd nét nhat cia
CMCN 4.0 dbi véi gido duc 1a sy doi méi
trong phuong phap giang day. Nho ung dung
Al va dur liéu 16n, giao duc ca nhan hoa tr&
thanh xu huéng chu dao. Hoc sinh c6 thé tiép
can ndi dung hoc tap dugc thiét ké riéng biét
theo nang luc, phong cach hoc tap va tdc do
tiép thu ctia minh, gitip t6i wu hoéa qua trinh
tiép can kién thirc. Cac nén tang hoc truc tuyén
nhu Coursera, EdX, Google Classroom cho
phép nguoi hoc ¢6 thé tiép can tri thire moi luc,
moi noi thong qua céc thiét bi két ndi Internet
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[3, 5], gitip x6a bo rao can vé khong gian, thoi
gian va mé rong co hdi hoc tap sudt doi.

Bén canh d6, cong nghé thyc té a0 (VR) va
thuc té ting cuong (AR) gitp bai giang tré
nén sinh dong, truc quan va dé tiép can hon,
nang cao hiéu qua truyén dat kién thirc. Vi dy,
sinh vién y khoa c6 thé thuc hanh phau thuat
trén mo hinh ao trude khi tiép can bénh nhan
thuc té, hay hoc sinh ¢6 thé tham quan cac di
tich lich sir qua cong nghé thyc t& ao ma
khoéng can phai di chuyén.

Thay doi vai tro ciia gido vién

Trong bdi canh gido duc théng minh, vai trd
clia gido vién ciing thay d6i dang ké, chuyén
tr ngudi giang day truyén thong sang nguoi
dinh hudéng va ¢d van cho hoc sinh [2, 5].
Thay vi chi truyén dat kién thirc, gido vién tre
thanh nguoi hudng dan, hd trg hoc sinh phat
trién tu duy phan bién, sang tao, kha ning hop
tac va k¥ ning giai quyét van dé. Cong nghé
Al giup tu dong hoa nhiéu nhiém vy nhu
cham diém, phan tich két qua hoc tap, tir d6
gido vién c6 thé tap trung vao viéc giang day,
tu van va hd trg hoc sinh phat trién k§ ning tir
hoc thong qua viéc huéng dan cach tim kiém,
danh gia va st dung thong tin mgt cach hi¢u
qua. Gi4o vién ciing khuyén khich hoc sinh ap
dung céc cong cu sb6 dé tu quan 1y viéc hoc,
dat muc tiéu va xay dung théi quen hoc tap
chu dong.

Tuy nhién, su thay doi nay ciing doi hoi gido
vién phdi nang cao trinh d§ cong nghe, cap
nhat phuong phap gidng day mai nhu hoc tap
két hop (blended learning), hoc tip dua trén
du an (project-based learning) va ca nhan hoa
gido duc, dong thoi 1am chu cac cong cu sb
nhu phin mém giang day truc tuyén, tri tué
nhan tao hd trg danh gia hoc tip, va cic nén
tang quan 1y hoc tap (LMS) dé nang cao hiéu
qua giang day, khong bi tut hdu trong ky
nguyén so.

Doi mdi néi dung va chwong trinh dao tao

CMCN 4.0 khong chi anh huéng dén phuong
phap giang day ma con tac dong siu sic dén
noi dung gido duc. Cac mén hoc truyén thdng
dang dan dugc bd sung hoic thay d6i dé phu
hop v6i yéu cau cua thoi dai s6. Cac linh vuc
nhu tri tu¢ nhan tao, 13p trinh, khoa hoc dir
liéu va an ninh mang [5] ngay cang duoc dua
vao chuong trinh giang day. Bén canh do, cac
k¥ ning mém nhu tu duy phan bién, sang tao
va hop tac ciing duoc chu trong hon nham
trang bi cho hoc sinh va sinh vién kha nang
thich ng v6i moéi truong 1am viée hién dai.
Cac chuong trinh hoc ngay cang chu trong
dén cac k¥ nang sd nhu 1ap trinh, phan tich dir
liu, tri tué nhan tao va an ninh mang. Ngoai
ra, mo hinh hoc tap duva trén du &n (Project-
based Learning) ciing dugc dp dung rong rai,
giup hoc sinh rén luyén k¥ nang thuyc hanh va
kha nang lam viéc nhom.

Viéc danh gia hoc sinh ciing c6 su thay doi
khi dan chuyén tir phuong phap kiém tra
truyén théng nhu bai thi viét, tric nghiém
sang cac hinh thirc danh gid da dang hon. Cu
thé, hoc sinh c6 thé duoc danh gia dya trén
san phém thuc té nhu dy 4n nghién ctu, bai
thuyét trinh, san phdm coéng nghé hoic mé
hinh kinh doanh. Ngoai ra, cac tiéu chi nhu k¥
ning giai quyét van d¢, kha niang tu duy phan
bién va su sang tao ngay cang dong vai tro
quan trong trong vi¢c danh gid nang lyc cua
nguoi hoc. Phuong phap nay giap phan anh
chinh xac hon ning lyc thyuc té va kha ning ap
dung kién thirc vao thuc tién cia hoc sinh,
dong thoi khuyén khich tu duy sang tao va
chu dong trong hoc tap.

Sw thay déi trong mé hinh trwong hoc

Trudng hoc trong thoi dai 4.0 dang dan tro
thanh “truong hoc thong minh” véi sy hd trg
cia IoT va dir liéu 16n. Cac thiét bi thong
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minh c6 thé theo ddi tién d6 hoc tap cia hoc
sinh, t6i vu héa qua trinh giang day va quan ly
hiéu qua hon [4]. M6 hinh gido duc md, két
hop giita hoc truc tuyén va truc tiép, cho phép
hoc sinh va sinh vién linh hoat trong vi¢c tiép
can kién thirc. Hoc tryc tuyén gitip nguoi hoc
tiép can tai liéu, bai giang tir xa, trong khi hoc
truc tiép tao diéu kién cho viéc tuong tac, trao
d6i va thyc hanh thuc té. Su két hop nay
khong chi nang cao hi¢u qua hoc tap ma con
gitip ca nhan héa 16 trinh hoc tap theo nhu cau
va nang lyc cua tung hoc vién, dang ngay
cang pho bién, tao diéu kién cho nguoi hoc
tiép can kién thire linh hoat hon.

Tdc dpng dén thi truong lao déng va dao tao
nghé

CMCN 4.0 ciing tac dong dén dao tao nghé
khi nhiéu cong viéc truyén thdng cé nguy co
bi thay thé boi ty dong hoa. Cac nganh nghé
lao dong chan tay hodc cong viéc 1ap di 1ap lai
c6 nguy co bi mady moéc va tri tué nhan tao
thay thé. Diéu nay doi hoi hé théng dao tao
nghé phai thich ung bang cach cép nhat
chuong trinh giang day, tap trung vao cac ky
nang cong nghé, tu dong hoa, lap trinh va
phan tich dir liéu [1, 5]. Pong thoi, k¥ ning
mém nhu tu duy sang tao, giai quyét van dé
va thich nghi v61 cong nghé mai cling tré nén
quan trong hon, giup ngudi lao dong co thé
chuyén d6i sang nhitng nganh nghé cé gia tri
cao hon va it bi thay thé hon.

Do d6, hé théng gido duc can tip trung dao
tao cac k¥ ning phu hop voi nhu ciu cua thi
truong lao dong, dac biét 1a cac nganh lién
quan dén cong nghé. Cac k¥ ning quan trong
bao gdém lap trinh, khoa hoc dir liéu, tri tué
nhan tao, an ninh mang, va quan 1y hé thong
cong nghé thong tin.

Ngoai ra, cac k§ ning mém nhu tu duy phan
bién, kha nang lam viéc nhém, sang tao va
thich nghi véi sy thay doi ciing déng vai tro

quan trong trong moi truong lam viéc hién
dai. Dic biét, k¥ ning hoc tap sudt doi va kha
nang cap nhat cong ngh¢ mdi nhanh chong la
yéu té then chdt giup ngudi lao dong duy tri
tinh canh tranh trén thi truong.

Viéc lién két giita doanh nghiép va co sé gido
duc trd nén quan trong hon bao gid hét, giup
sinh vién c6 co hoi thuc tap va tiép xuc voi
thyc té ngay tir khi con trén ghé nha truong.

2.2. Thach thirc va han ché

Bén canh nhiing 1gi ich, CMCN 4.0 cling dat
ra nhiéu thach thirc d6i voi gido duc va dao
tao, bao gé)m:

Bit bujc phdi thay doi nhanh chéng chwong
trinh dao tao dé bt kip xu hwdng cong nghé
maoi

Céc chuong trinh hoc can dugc cap nhat lién
tuc dé tich hop céc ndi dung vé tri tué nhan
tao, dir liéu 16n, an ninh mang va ky nang $6,
giiap nguodi hoc chuan bi t6t hon cho thi
truong lao dong hién dai. Viéc nay khong chi
gitip nguoi hoc nam bat xu hudng cong nghé
ma con chuan bi tt hon cho thi trudng lao
dong hién dai, noi ma cac ky nang nay ngay
cang tro thanh yéu td cdt 18i trong nhiéu
nganh nghé.

Céc khoa hoc can duoc thiét ké linh hoat, két
hop gitta 1y thuyét va thuc hanh, gitp hoc
vién khong chi hiéu sau vé cong nghé ma con
¢6 kha niing 4p dung vao thuc tién cong viéc.
Ap lyc nang cao trinh d9 giang vién va co s
ha tang [1, 3, 4].

Gi4o vién khong chi can cap nhat kién thirc
chuyén mon ma con phai thanh thao céc cong
nghé giang day méi, tir sir dung nén tang hoc
truc tuyén dén ung dung tri tu¢ nhan tao trong
gido duc.

Hé thong co sé ha ting nhu trang thiét bi
giang day, két ndi Internet va phan mém hd
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trg hoc tap ciing can duoc dau tu dé dap ung
nhu cau hoc tap trong moi truong sb hoa.

Bit binh ding trong gido duc giita cdc khu
vue [1, 3, 4]

Mot trong nhiing biéu hién cua su bit binh
dang d6 1a khoang cach sd giira cac khu vue,
khi khong phai hoc sinh nao ciing ¢ diéu kién
tiép can cong nghé tién tién, ddc biét 1a & cac
vung nong thon, mién ndi hodc khu vuc c6 ha
tang cong nghé chua phat trién. Diéu nay dan
dén su chénh léch trong co hdi hoc tap gilra
cac nhom hoc sinh, khién nhitng em ¢ khu
vuc khé khan gap nhiéu tro ngai trong viéc
tiép can tai lidu hoc tap sb, tham gia cac khoa
hoc truc tuyén hodc sir dung cac cong cu hoc
tap hién dai.

Néu khéng c6 giai phap hd trg nhu cung cép
thiét bi hoc tdp, mo rong mang ludi Internet
va dao tao k¥ nang sb, khoang cach gido duc
gitra cac khu vuc ¢ thé ngay cang gia tang.
Su chénh léch trong kha ning tiép can thiét bi
hoc tap va két ndi Internet c6 thé 1am gia ting
bat binh dang trong gido duc.

Viéc hoc trwc tuyén kéo dai cé thé dnh
hwong dén khd néing twong tic xa hji va ky
néng giao tiép ciia hoc sinh

Viéc thiéu twong tc truc tiép véi gido vién va
ban bé ¢6 thé lam giam kha nang dién dat, k¥
nang lam viéc nhém va su tu tin trong giao
tiép. Pong thoi, hoc sinh c6 thé gap phai cam
giac co lap, cang théng va mat dong lyc hoc
tap do khong co su két ndi xi hoi can thiét.
Néu khong c6 sy can bang hop 1y gitra hoc truc
tuyén va cac hoat dong tuong tac thuc té, diéu
nay c6 thé dan dén nhiing tac dong tiéu cuc
dén su phat trién tam 1y va xa hoi ca hoc sinh

Bio mat dit liéu ciing la mét vin dé quan
trong khi cdc hé thong gido duc ngay cing
phu thujc vao cong nghé sé

Céc nén tang hoc tryc tuyén, hé thong quan 1y

hoc tap (LMS) va co so& dir li€u cua nha
truong luu trir lugng 16m thong tin cd nhan cua
hoc sinh, gido vién va nhan vién. Néu khong
cO bién phdp bao mat hi€u qua, cac nguy co
nhu 1o ri thong tin ¢4 nhén, tin cong mang va
lam dung dir liéu co6 thé xay ra [5], gdy anh
huéng tiéu cuc dén ca ngudi hoc va co so
gidao duc. Do do, viéc ap dung cac giai phap
bao mat nhu ma hoa dir li€u, xac thuc da yéu
td va ning cao nhan thirc vé an toan thoéng tin
tré thanh yéu cau cap thiét trong moi trudng
giao duc 6. Néu khong c6 bién phap bao vé
hi€u qud, thong tin cd nhan cua hoc sinh va
gido vién co thé bi xAm pham.

3. KET LUAN

CMCN 4.0 khong chi mang dén co hoi nang
cao chat lugng va hiéu qua gido duc ma con
dit ra nhitng yéu cau méi vé tri thirc, k§ ning
va phuong thic quan 1y trong linh vuc dao
tao. Dé khai thac t6i da loi ich tir cong nghé
s6, hé thong giao dyc can tién hanh doi méi
toan dién trén nhiéu phuong dién: (i) hién dai
héa phuong phap giang day theo hudng lay
nguoi hoc lam trung tam, tdng cuong Ung
dung cong nghé sb va dir liéu 16n trong qua
trinh day - hoc; (i1) nng cao nang luc chuyén
mon, k¥ ning sd va kha ning thich tng cia
d6i ngii gido vién; (iii) cai tién chuong trinh
dao tao nham tich hop cac ndi dung lién quan
dén cong nghé moi, tu duy sang tao va ky
ning s6; (iv) xdy dung mo hinh truong hoc
thong minh dya trén ha tang cong nghé thong
tin, két nbi va quan tri dir liéu hiéu qua. Chi
khi c6 su thich tng linh hoat cing tinh than
d6i méi sang tao, giao duc mai co thé dap tng
yéu cau phét trién bén viing cta xa hoi trong

ky nguyén sd.
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