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TOM TAT: Bai viit xem xet tdi mdt khai niem mdi noi ve chuyin dii ki 
thuat si trong giio due, mdt si thanh tuu vi cic khuynh hUdng hang 
diu cOa chuyin doi si trong bii cinh cda Cdng nghiep 4.0. Theo kit 
qui khio cdu hien nay, cic thinh phin cd sd ha tang cua mdi trudng 
hgc tip thdng minh da dugc tim thiy va dugc xie dinh ro ring, cic ciu 
hdi Cling cac vin de md trong cac khia canh lien quan cua nghien ciiu 
cd bin va triin khai cdng nghi, dH vdi vi$c chuyin dSi thinh cdng cic 
trudng truyin thong thinh trudng hgc mdi trong ki nguyen so - trudng 
hoc thdng minh d Viet Nam cung da dUOc chira. 

lii KHOA: Chuyen tfdi sd ; giao due thong minh; gidi phap cdng nghd. 
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LMddau 
Nhiing nguoi lam giao dye (GD) va nhutig nguai dl hpe 

tai tat ca cac khoi cap hoe, tu mSm non dSn tren dai hoc, 
tir hinh thiic hgc chinh quy d6n hinh thiic hpc phi ehinh 
quy, deu dang dan nhain thiic duac lai ieh ciia cong nghe 
noi chung va eong ngh? thong tin (CNTT) noi rieng trong 
cac moi trucmg hgc tap. Theo mgt kieh ban lau doi, GD 
thu^g la mgt trong nhihig nganh cong nghi?p cu6i eimg 
th\rc hien cac thay doi sau rgng va manh me, giii vung eac 
phuang phap va thtic hanh c6 xua, truyen thong.Tuy nhien, 
thong qua qua trinh chuyen doi so [1] va su hinh thanh cua 
cong ngh? GD [2], nhimg nguoi lam GD, dac biet la eac 
giao vien (GV) dS bat dSu nhan thiie va thue hien nhiing 
thay doi manh me trong each thiic huong dan, danh gia, 
tham chi tdi thiet ke khong gian vat li trong cac ldp hoc 
cua minh va vol too do nhanh han nhieu so vai dy bao 
ciia nhiing ngirai lac quan nhat [3]. Nhirng khuynh huong 
duang dai dang du^c nhac toi thuong xuyen nhu thue te 
tang cuang (augmented reality, viet tit la AR), thyc te ao 
(virtual reality, viet tat la VR) va thuc te hon hgp (mixed 
reahty, viet tat la MR); Lop hge vai cae thiet bj (classroom 
set of devices, viet tit la CSD); Khong gian hge tap dugc 
tai thi6t kk (redesigned learning spaces, viet tit la RLS); Tri 
tu? nhan t^o (artificial intelligence, viet tat la Al); Hoc tap 
dugc ca nhan hoa (personalized learning, viet tat la PL); 
Tro chai hoa (gamification) da va dang tra thanh nhung tieu 
di6m trong GD do each thiic ma nhung khuynh huong nay 
dang tac dgng den cac hoat dOng giang day va hge t^p ciia 
GVv£iHS[4], [5]. 

GD thdng minh tich hgp cic cdng ngh? mai va cac mo 
hinh hgc t^p mdi [6], [7] cd tinh hap dan cao va cung cap 
nhutig kha nang chua tim^ dugc bi^t den trudc day cho GV 
va HS. Tuy nhien. trong bdi canh nay, ca GV va HS deu ddi 
hdi sy hd trg d^u d^n va thudng xuyen ciia CNTT [5-7] 
Khi ngay cang nhifiu cac dinh che va cac ca sd GD budc 
len chuy6n tilu chuySn ddi sd vk tang cudng chap thu^n cac 
khuynh hudng trong chuyen ddi sd nay thi vi?c khao sat va 

danh gia cac md hinh hien tai ddi vdi eac ehi dan iing dung, 
sii dung eong nghe va dinh hudng tdi cAch tiep can nhom 
ngudi sii dung dau cudi la can thiet. Khi ki vgng cua GV va 
HS tang len thi nang lyc dap iing nhiing nhu cau dd cung 
phai dugc tang mgt each tuong ling. 

Myc dich cua khao ciiu nay dinh hudng tdi hai van de 
chinh, bao gdm mgt tdng quan tdm luge ve biie tranh chuyen 
ddi sd trong GD tren the gidi va tai Viet Nam, qua dd phan 
tieh cac mo hinh, kinh nghi?m tu cac qua trinh chuyen ddi 
sd dd de lam sang td phan nao nhu cau nghien ciiu ca ban va 
nghien ciiu trien khai eac nen tang edng nghe, ede md hinh 
chuyen ddi sd nhim chuyen ddi trudng hpc truyen thdng 
sang trudng hpc thdng minh dua tren cac cdng ngh? ciia 
Cach mang cdng nghiep 4.0 (CMCN 4.0) tai Vi?t Nam. 

Khao ciiu nay bao gdm: PhSn Md dau phae hpa nhu cSu 
va khuynh khudng ciia chuyen ddi sd trong GD; Myc tiep 
theo; Mdt biic tranh ve chuyen ddi sd trong GD, la mgt 
tdng quan tdm luac ve cac cdng ngh? nen tang, cac khuynh 
hudng hang diu iing dung cac giai phap edng ngh? trong 
GD da va dang duac trien khai tai eac qudc gia khac tren 
the gidi va trong khu vuc; Muc thii ba: Thao luan va khuyen 
nghi, dua tren nhirng md hinh va kinh nghiem cd the hgc 
hdi dugc tir trao lim chuyen doi sd trong GD the gidi, nhu 
cau nghien ciiu va trien khai cac nen tang cdng ngh? va cac 
md hinh ehuyen ddi sd nham ehuyen ddi trudng hgc truySn 
thdng sang trudng hpe thdng minh dya tren cac cdng ngh? 
ctia CMCN 4.0 tai Vi?t Nam dugc lam sang td; Myc cudi: 
Ket luan, se cung cap mdt each nhin cd dpng ve chuyen ddi 
sd trong GD tren the gidi va trien vpng ctia chuyen sd trong 
GD tai Vi?t Nam. 

2. Mpt buTc tranh ve chuyen ddi so trong giao 
due 

Tinh hap din va kha nang trien khai thich iing quy md ciia 
cac cdng ngh? ciia CMCN 4.0 da thiic day qua trinh chuyan 
ddi sd trong GD da va dang dien ra t^i hau het cac quoc gia 
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va viing lanh thd tren the gidi [6], [7]. Cac khao ciiu chi ti6t 
da thue hien cho phep ket luan true ti6p ring khdng tdn tai 
inpt cdng thiic chung ddi vdi viec triin khai chuyin ddi sd 
de chuyen doi cac trudng hgc truyen thdng trd thanh trudng 
hgc thdng minh. Mdi trudng, mdi dia phuong va mdi quoc 
gia deu khac biet va tham chi ehi mgt tap hap ciia cac budc 
hanh ddng ciang se khdng phii hgp vdi tit ca eac ca sd triin 
khai chuyen doi sd. 

Myc nay cua bai vilt se tap trung ehi ra cac giai phap 
cdng nghe dang trd thanh tieu dilm trong GD do each thiic 
ma nhimg giai phap cdng nghe nay dang tac dgng din cac 
hoat dgng giang day va hpe tap ciia GV, hpe sinh (HS) va 
kinh nghiem eua viec trien khai chuyen ddi s6 tren nln tang 
cac cdng nghe dd tai mdt s6 qudc gia tren thi gidi va trong 
khu vuc. Muc nay ciing khdng bd quen cac nd luc sa khdi 
ciia cac td ehirc GD va quan li GD trong nudc trong ehuyen 
tau chuyin ddi sd trong GD. 

2.1. Cac khuynh hil6ng cong nghe hang dau cua chuyen ddi 
sdtrong giao due 
Ben canh cac cdng nghe nen tang ciia ehuyen ddi sd ddi 

vdi mpi nganh cdng nghi?p nhu eac cdng nghe ha tang 
mang cd day va khdng day cung cap va bao dam ket ndi 
va truyen dan, eong nghe dien toan dam miiy cung cap eac 
dieh vu luu trii va truy xuat npi dung dupe tap trung hoa, 
eae cdng ngh? bao mat nhu blockchain bao dam tinh toan 
v?n va day dii ciia thdng tin va cac h? thdng phan mem quan 
li hpp nhat ddi vdi cac dich vy GD trong va sau chuyen ddi 
sd trong GD, cac giai phap cdng nghe hang dau dugc quan 
tam trong chuyen ddi sd dugc md ta khai quat dudi day. 

2.1.1. Thi/c td tang ctldng, thUc te ^o va thdc te hdn hdp 
Da qua roi thdi ki ma HS chi yen lang ngdi nghe giang 

trong cac ldp hpc truyen thdng. Cdng nghe GD da va dang 
thanh cdng trong viec thuc day qua trinh hpc tap qua hgp 
tac va tuong tac. Cac giai phap edng nghe thyc te tang 
cudng, thyc te ao va thye te hdn hgp la nhimg vi du dien 
hinh vl cac giai phap cdng nghe dang h5 trg va lam thay 
ddi each thurc gi^g day eiia GV, ddng thdi tao nen nhiing 
bai hpc thu vi, hip dSn va cudn hiit doi vdi HS. Cdng ngh? 
thyc te ao co kha nang dua the gidi ben ngoai vao ldp hpc 
va ngugc lai. Cac img dung nhu Unimersiv cd thi dua HS 
din vdi nln van minh Hi Lap cd dai trong khi Cospaces lai 
cho phep HS chia se nhirng "sang tao ao" ciia minh vdi the 
gidi. Giao su trg li tryc tuyin ciia Dai hpc Wilkes va ddng 
thdi la nha eong nghe GD dgc l^p, ba Kathy Sehroek ki 
vgng thvc tl ao cd kha nang tang eudng nang luc hieu biet 
tryc quan, nang lyc hilu bilt vl cdng ngh? va thu hut duprc 
sy chii y ciia HS ddi vdi cac bai giang. Y tudng vl vi?c kit 
hpp AR, VR va MR dang rit duge mong dpi. Vi dy ve cdng 
ti tu nhan Magic Leap: MSc dii cho tdi nay, cac san pham 
ciia cdng ti Magic Leap edn chua thyc sy ban ra thj trudng. 
Magic Leap da duge djnh gii bdn ti rudi dd la. Nhihig ki 
vgng nhu v?y dang ndi len kha ning gan nhu vd tan ciia eac 
ldp hgc khi thyc hi?n img dyng cac giai phap cdng ngh? ciia 
chuyen ddi sd. 

2.1.2. Ldp hoc vdi cac thiel b| 
Cac trudng hgc dang rdi xa khdi md hinh "mang theo 

thilt bi cua rieng ban" (bring your own device, viet tat 
la BYOD) va HS khdng cdn phai din phdng thi nghi?m 
cdng nghe dl truy cap vao may tinh hoac may tinh xach 
tay nua. Nhiing nam gin day da cho thiy sy gia tang cua 
eae Idp hgc dugc trang bi may tinh, dugc tai trg mdt phan 
nhd ngudn ngan sach chinh phii va cua eac quy dau tu GD. 
Nhilu trudng phd thdng da nhan duge tiln ngan saeh, mpt 
sd khoan tai trg va quyen gdp dl trang bi eho cae ldp hpc 
vdi may tinh bang va may tinh xach tay cho mdi HS. Cho 
din nay, Google Chromebook chilm han mgt niia sd thiet 
bj trong cac ldp hgc d Hoa Ki. Trong nam 2014, han ba 
trieu Google Chromebook da dugc sd dung trong cac td 
chiic GD. Khi con sd nay tilp tyc tang ten, can phai tang 
sy tap trung vao cac ehuong trinh day kT nang cdng dan ki 
thuat sd. Ngay nay, mdi trudng true tuyin da trd nen phd 
biin va cd nhilu kha nang thii vj. Nhirng mdi trudng hgc 
tip nhu vay ddi hoi HS phai dugc GD dung din ve an toan 
mang va trach nhi?m ca nhan. 

2.1.3. Khdng gian hpc tap dtidc tai thiet 
Budc chan vao hau het cac khdng gian lam viec mdi va 

hien dai, ngudi ta nhan thiy eac day ban khdng cdn hudng 
ve ciing mgt phia nhu trong eac ldp hgc truyen thdng. Cac 
triet li va thiet ke hien dai ve khdng gian lam vi?e da gpi 
y cho cic nha GD rang, cac ldp hge eua hg nen bat chudc 
khdng gian lam viec trong cae nganh cdng nghi?p khac. 
Dieu nay da truyen cam hiing cho cac nha GD tao ra khdng 
gian than thi?n hgp tac nham tao dieu ki?n thuan Igi cho 
viec hgc tap eua HS. Vi?c trien khai cac giai phap cdng 
nghe da hd trg cho nd luc ciia hp. Cac ldp hpc ciia the ki 
XXI dugc trang bi bang thdng minh (SMARTboards) thay 
vi bang phin va cac khu ban thdng minh (SMARTdesks) 
thay vi cac cho ngdi rieng te. HS thuc hi?n cac chuyen di 
thuc dja ao thay vi chi dgc tir mgt van ban; HS tham gia va 
ty tao ra ngi dung da phuang ti?n thay vi chi quan sat va 
xem cac phuong tien nghe nhin. Khdng gian hgc tap dugc 
thiet ke lai, dugc trang bi cdng ngh? tich hpp, cd nghTa la 
sinh vien khdng chi sii dung nhimg thilt bi, phuang t!?n 
nay ma cdn hieu each sir dyng chung dl dat duac myc tieu 
cu the. Hon niia, mpt sd khdng gian hgc tap nay khdng 
phai la ngay ca trong ldp hgc. Cae trudng cao ding va d î 
hgc dang tao ra nhieu khdng gian hpc tap trong khudn vien 
khdng ehinh thiic bdi vi nhirng ngudi lam GD d day hilu 
tim quan trpng cua viec sang tao va cdng tac 24/7 khdng 
ehi dien ra trong cac phdng hpc. 

2.1.4. Tri tue nhan tao 

Vi?c sii dyng AI trong GD d^i hpc da dugc chimg minh 
la him ich. D î hpc Uc peaken da sir dyng IBM WaUon dl 
tao ra mgt djch vy tu vin ao danh cho sinh vien, sin sang 
bai muoi bon gid ragt ngay va bay ngay mgt tuin. Co van 
ao Watson da tra ldi hon 30 nghin cau hdi trong ba thane 
dau tien, giai phdng cac cd van thyc de t|p trung xir li cac 
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vSn dk cd tinh phiic tap cao hon. Mdt each sii dyng khac 
eiia AI bao gdm chatbot. Vi cac chatbot dugc trang bi tien 
trinh ngdn ngir tu nhien nhu da dugc thiy trong phin mem 
Sin, ehiing cd kha nang tra Idi cac cau hdi ve bai tap ve nha, 
giiip ngudi hgc vugl qua cac thii tuc giiy td nhu ho trg tai 
chinh hoae thanh toan hda dan va giam bdt khdi lugng cdng 
vi?c cua nhiing ngudi Iam vigc thudng xuyen d nhiing vi tri 
nay. Cac img dung khac ciia AI trong GD cdn bao gdm ca 
nhan hda viec hgc tap (se dupe thao luan chi tilt han dudi 
day), danh gia chit lugng cua chuang trinh giang day va 
npi dung, tao dilu kien day kem mpt kem mdt vdi viec sii 
dyng he thdng gia su thdng minh. Tit nhien, d day cin nhan 
manh rang, edng nghe khdng hudng tdi muc tieu thay the 
GV, chi de bd sung cho hp ma thdi. 

2.1.5. Hpc t^p dtldc ca nhan hoa 
Vdi su trp giiip ciia cac cdng ngh? mdi, vi^c ca nhan hda 

hpc tap trd nen kha dT hon bao gid het. Tir sy lua chgn 
hudng hpc - cdng, tu thyc, uy quyen, ao - den cac tiiy chgn 
san sang doi vdi each HS hpc, GD cd thS dugc difiu chinh 
phii hpp doi vdi timg ea nhan. Hpc tap ket hgp (blended 
learing, viet tat la BL) mang lai nhieu traeh nhiem han cho 
HS vi nd lien quan den viec giang day true tiep it hon tit GV 
vk cac phuong phap hgc tap dua tren qua trinh tu kham pha 
nhi6u hon. Hgc tap ket hgp la mdt vi du ve each HS cd the 
kiem soat cdc yeu td nhat dinh ciia viee hpc tap bing each 
dua ra quyet dinh ve nhiing khia eanh nhu d dau va vdi tien 
trinh nao HS di chuyen qua eae hge lieu. Hge tap thich iing 
ciing tuang tu nhu hgc tap ket hap d chd phuang phap nay 
ciing eho phep sinh vien dua ra quyet dinh ve nhirng khia 
ĉ nh nhu khung thdi gian va Ip trinh hgc tap ciia minh. 
Cdng ngh? hpc tap thich iing thu thap thdng tin ve hanh vi 
ciia HS khi hg tra ldi cac cau hoi va sau dd sir dung thdng 
tin do de cung cap phan hoi tiic thdi nham dieu chinh trai 
nghiem hgc tap phii hap. Cac cdng cu GD vdi trinh tu thich 
ling lien tyc phan tich dii li^u cua HS theo thdi gian thuc va 
dua ra cac quylt dinh thii cip dua tren cac dii lieu dd. Cdng 
ngh? nay cho phep tu ddng thay ddi nhiing yeu td tiep theo 
trong mdt chuoi, cd the la ngi dung hoac mdt thii ty cac kT 
nSng khac nhau dugc thay ddi de dap iing vdi caeh HS dang 
thyc hien. Mpt nen tang hpc tap khac - Osmosis, dugc tao ra 
bdi cac bac si cho cac bac si va da each mang hda each hgc 
ddi vdi sinh vien y khoa: Sii dung cae khai niem GD dya 
tren bing chiing nhu cau hdi, the ghi chu va video, hinh anh 
tuang quan vdi neo bd nhd, lap lai khoang each thich nghi, 
hgc tip hgp tac va trd chai hoa. Osmosis tdi da hda viec hpc 
t̂ p va duy tri hiing thii. Ca nhin hda nhu vay dang biin GD 
thanh mpt phuang phap hgc tap lya chgn cua rieng mdi ca 
nhan va dang thu hiit sy quan tam, tham gia cua GV, HS. 

2.1.6. Tro Chdi hod 
Chai va hpc t^p gap nhau khi cac ldp hgc su dyng choi 

cac trd choi dien tir nhu mgt cdng cy giang day. Cdng nghe 
chai game lam cho vi?c hgc tap cac mdn hgc khd trd ndn 
thii vj va giiu tinh tuang tac han. Khi cdng ngh? nay phat 

triin, nd nhanh chdng dugc sir dung de tang cudng eae trd 
chai GD trong mgi nganh hgc. Phd Chii tich cap eao ve hpe 
true tuyen ciia Dai hpc Drexel, Susan Aldridge cho rang, 
eac trd chai nay phan anh eac van de thuc te trong eugc 
sdng, yeu cau ngudi hpc sii dyng mdt kT nang cd y nghia 
de giai quyet chiing: quyet dinh trong khi xac djnh cac trd 
ngai, xem xet nhieu quan diem va thuc hien eae phan ting 
khae nhau. Vi cac trd chai nay dupe thiet ke de cung cap 
phan hdi ngay lap tiic nen HS thyc sy cd ddng lyc de tiep 
tyc choi, ren luy?n cac kT nang xuyen sudt. 

2.2. Cac giai phap cong ngh^ nen tang cua chuyen doi so 
trong giao due tai mot so quoc gia tren the gidi va trong khu 
vdc 
2.2.1. Hoa Ki 

Nam 2012, cae giao suDai hpc Stanford la Andrew Ng va 
Daphne KoUer thanh lap Coursera, mdt nen tang dien toan 
dam may (cloud computing) eung cap cae khda hpe chuyen 
nganh va ed chimg chi tryc tuyen trong nhieu ITnh vyc, gdm 
khoa hpc dii Ueu, khoa hpc may tinh, kT thuat va y hgc. Ciing 
Dai hge Stanford, eae dai hpe hang dau cua MT nhu Dai hpc 
Princeton, Dai hpc Michigan, Dai hpc Perm State deu sir 
dung nen tang dien toan dam may de cung cap chuang trinh 
hpe cho ngudi hgc trong nudc va toan cau.Tinh den nam 
2017, nen tang nay eung cap hon 2 nghin khda hgc vdi hon 
24 trieu hgc vien dang ki tren toitn the gidi. Sau GD dai hgc, 
cac chuong trinh GD trung hpc ciing da lan lugt xuat hien 
tren nen tang dien toan dam may. Nam 2014, edX la mpt 
nln tang tucmg tu nhu Coursera do Dai hpc Harvard hpp tac 
vdi Vien Cong nghe Massachusetts (MIT) xay dung, da bd 
sung mang GD trung hgc vao chuong trinh true tuyin ciia 
minh, nhim phan phdi cac khoa hpe d bae GD trung hgc 
ciia MT tdi nhiing ngudi quan tam tren toiui thi gidi. 

2.2.2. Nhat Ban 
Nhat Ban la mdt trong nhirng qu6e gia cd nen GD tien 

tiln nhat thi gidi hien nay, dirng thii 3 thi gidi theo danh 
gia ciia Quy Nhi ddng Lien hgp quoc (United Nations 
Children's Fund, vilt tit la UNICEF) nam 2016. Nhat Ban 
rit chil trpng viec ren luyen cac kT nang sdng cho tre tir rat 
sdm va CNTT dupe coi la cdng cu hiiru hieu de hien thuc 
hda mye tieu dd. Nhd ap dung CNTT vao GD, cac giao 
cu true quan trd nen sinh ddng, kieh thieh nang luc tudng 
tugng eiia HS. Ldp hge kieu ddi thoai nhim phat trien nang 
luc tu duy va kha nSng giao tiep eiia HS duge td chuc va 
djnh hudng thdng qua viee giao tiep ty do da tuyen d miie 
dp toan ciu. Md hinh GD thdng minh (Smart Education) do 
Tip doan NTT ciia Nhat Ban da dupe triin khai tai khoang 
10% sd tnrdng tilu hpc, trung hgc co sd d Nhat Ban. Day 
la md hinh img dyng nhung cong nghe tien tien nhat phuc 
vy cac hoat ddng giang day va hgc tap, giitp bai giang trd 
nen tryc quan, sinh dgng, khoi got himg thu hgc tap ciia 
ngudi hpc. Md hinh ldp hpc thong minh bao gdm cac cdng 
nghe nln tang ddi hdi bdi qua trinh chuyen ddi sd nhu nen 
tang dien toan dam may ket ndi bang tuang tac, may tinh 
va may tinh bang; Ngi dung giang day dupe so hda va luu 
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tru tren dam may; Cac thilt bi phyc vii ldp hpc (bang tuang 
tae, may tinh cho GV, may tinh bang cho ngudi hpc,...); Ha 
tang truyen din cd day va khdng day. 

Kit qua danh gia ciia Bg GD Nhat Ban doi vdi viec ap 
dung CNTT trong GD, trong dd cd md hinh Smart Education 
ciia NTT da cho thiy tinh hieu qua rit cao, cy thi: han 91% 
ngudi hpc bit kip npi dung budi hpe, tren 90% ngudi hpc 
nhd ndi dung da hpc, tren 86% ngudi hpc dao sau suy nghT, 
hieu sau hon npi dung bai hpc. 

2.2.3. An Do 

Trong hai nam 2017 va 2018, 900 cdng ti khdi nghiep 
vdi edng nghe GD (vilt tit la Edteeh) da dong gdp khoang 
100 ti USD, tao nen cupe caeh mang GD tai An Dp. Mpt 
trong nhimg san phim Edteeh phat triin manh nhit la cae 
khda hpc trye tuyen md dai ehung (Massive Open Online 
Course, vilt tit la MOOC). Trong nam 2016, Bd Phat triin 
ngudn lyc An Do da khdi dpng sang kien Swayam, cung 
cap hon 200 khoa hpc dien tu. Dir lieu ldn (Big Data) va 
Phan tieh (Analytics) cung tao ra nhirng tae dpng manh me 
tren cac ITnh vuc cd lien ket chat che vdi nganh GD. Cac 
cdng tl Edteeh da xay dyng nhimg san pham va dieh vu ki 
thuat sd de dam bao mpi ngudi hpe deu ed tai nguyen, co 
hoi phat trien nghe nghiep ea nhan theo the manh va kha 
nang eiia minh. Bang each xay dyng nhirng he sinh thai 
nhu vay, eac cdng ti cdng nghe da gat hai thanh edng ldn 
trong cac ITnh vuc nha day kem true tuyen, giang day va 
kiem tra tryc tuyen. Qua dd, cac cong ti Edteeh cd the tiep 
can tdi lugng ddi tugng rdng han, bao gdm ngudi hgc d cac 
trudng trung hpc ca sd va trung hgc pho thdng tai eac dd 
thi, nhiing noi ca sd vat chat du tdt, cd giang vien gidi va 
viec dua eac san pham cdng nghe vao trudng hpe da du cac 
dieu kien tien quyet. 

2.2.4. Malaysia 
Malaysia la qude gia dau tien trong khu vuc Ddng Nam 

A da phat trien mdt nen tang dien toan dam may qudc gia 
nham trien khai va khai thae cae dich vy chinh phu dien 
tii tren quy md qudc gia, kich hoat va thir nghiem cac dich 
vy thong qua cac phan mem, dien thoai di ddng tuang tac. 
Dai hgc Qudc gia North Carolina ciia Malaysia (viet tit la 
NCSU) da sit dung nen tang dien toan dam may tnrdc khi 
thuat ngii nay duge dua vao sir dung phd bien tir nam 2003 
va bit diu eung cap dieh vy dam may tir nam 2004. NCSU 
da xay dyng mgt phdng thi nghiem ao de ngudi hpe, giang 
vien tir ben ngoai khuon vien trudng cd the truy cap dugc 
qua mpt giao difn Web. Tir nSm 2009, phdng thi nghi?m ao 
nay da dugc phyc vy hon 30.000 giang vien, ngudi hpc va 
dpi ngu nhan vien. 

2.3. Cac giai phap chinh sach va cong nghe ciia chuyen doi so 
trong giao IIIJC tai Viet Nam 
Tai Vi?t Nam, sy xam nh^p cua cac hinh thirc hgc tryc 

tuyin bit diu kha sdm va ngay cang phat trien, md rgng 
tdi mgt pho rpng han cac ddi tugng ngudi day \a ngudi 

hpe nhd sy phat trien ciia eac the h? cdng ngh? tmyen dan 
nln tang nhu edng nghe cap quang va cdng ngh? 4G cho 
phep "phing hoa" cac khac bi?t viing miln, qudc g'a y^ 
vimg lanh thd yong vi?c tiep e^n GD va giiip mgi cdng dan 
Viet Nam cd thi hpc tap mpi liic, mpi nai, hgc tap theo dieu 
kien, sd thieh va mong muon, theo phuong cham hpc suot 
ddi cua UNESCO. 

2.3.1 .Ve chinh sach 
Trong nhiing nam gin day, Bd GD&DT va cae co quan 

true thuoc da t6 ehiic va ddng td chirc hang loat eac hpi nghi, 
hdi thao trong nude va qudc tl ve viec iing dung CNTT 
trong ddi mdi GD va quan li GD tai Viet Nam. Song song 
vdi viec nang cao nhan thiie ciia nhirng ngudi lam va quan 
li GD, Bg GD&DT da va dang xay dung, phat trien cae 
khung phap li, chuin bj tieh cue cho cac kich ban chuyin 
ddi sd yong GD tai Viet Nam, dap img nhu ciu va nguy?n 
vgng eiia sy nghiep phat trien GD Viet Nam. 

2.3.2. Ve Irien khai 
Dudi su chi dao ciia Bd GD&DT, nhieu du an iing dyng 

CNTT da dugc tnln khai, dinh hudng nang cao chit lugng 
cdng tac quan li GD va da dat dugc mdt sd ket qua dang ghi 
nhan. Din nay, nganh GD da xay dyng dugc ca sd dvt li?u 
luu tru thdng tin chi tilt eua gin 52 nghin trudng mim non 
va phd thdng (vdi hem 1,5 trieu GV, 24 trieu ngudi hpc). 
Day la kho dif heu ldn, phuc vu cdng tac quy hoach va quan 
li nganh. Ben eanh dd, khoang 80% trudng hpc da kp dyng 
phan mem quan li nha trudng tryc tuyen. 

Nganh GD ciing dang tich cue tham gia xay dyng H? tri 
thiic Viet sd hda ciia Chinh phCi. Qua do, han 5 nghin bai 
giang trong chuang trinh GD phd thdng da dugc sd hda 
dudi dang thiic e-leaming va eung cap tryc tuyen. Ngan 
hang yac nghiem true tuyen, he thdng luan van, luan an 
dugc sd hda, kho hgc lieu sd phyc vu day hoc chia se hinh 
thanh tir eae ddng gdp ciia GV yen toan qudc dS va dang la 
nhung du an dupe trien khai thanh cdng eiia nganh GD t?i 
Viet Nam. 

Trong khuSn khd eua Thda thuan hgp tac vl CNTT va 
Viln thdng giua Bg GD&DT va Tap doan Cdng nghi?p 
Viln thdng Quan dpi Viettel, cho din nay, 23 nghin trong 
tdng sd 43 nghin trudng hpe da img dyng SMAS vao cdng 
tac quan li tnrdng hpe, 30 Sd GD&DT, 200 Phdng GD&DT 
ciia 50 tinh, 19 tren 63 tinh thanh phd dang sir dyng h? 
thdng cdng thdng tin dilu hanh cua Viettel dl kit ndi lien 
thdng ddng bp tir cae cip quan li GD xudng cac tnrdng hpc, 
20 Sd GD&DT dang xay dung co sd dir li?u (CSDL) phyc 
vy edng tac dieu hanh tir Sd xudng tnrdng hgc lien thdng 
ket ndi he thdng CSDL ciia Bg GD&DT. Hai ben ciing hgp 
tac tnen khai he thdng img dyng CNTT phyc vy thi THPT 
qudc gia va myen sinh d î hpc. cao ding nam 2018 Theo 
dd, phyc vy yen 900 nghin thi sinh dSng ki dy thi th^nh 
cdng yen he thdng, 2 yi?u nguy?n vpng dang ki xet tuyin 
dam bao an toan va hi?u qua. Viettel hd trg \ay dyng cdng 
thong tin ve nhu cau phat triin, sir dyng ngudn nhan lire 
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tai yp xay dyng kho hpc lieu sd diing chung toan nganh de 
kit ndi vdi H? tri thiie Viet sd hda. Xay dyng trang thdng 
tin dia phuang kit ndi lien thdng tin hie tir Bg GD&DT tdi 
cac Sd GD&DT nhim hd trg Bd tao kenh thdng tin yuyin 
thdng rieng cho nganh GD. Phdi hpp vdi Cue CNTT nghien 
ciiu trien khai md hinh mang xa hdi hpe tap cho nganh GD. 

Tii dau nam 2019, Bp GD&DT chinh thiic thilt lap he 
thong thdng tin ho trg cong tac thi va yiyin sinh nam 2019 
de cung cip thdng tin va giai dap cac thic mic cua thi sinh, 
phy huynh va cac td ehiic, ca nhan lien quan den ki thi 
THPT qudc gia va tuyen sinh dai hgc, eao dang. 

Dge lap vdi cac dy an eiia Bd GD&DT, cac ca sd GD dai 
hgc edng va tu ciing da chii trpng din viSc iing dung cae 
giai phap CNTT yong vi?c da dang hoa cac hinh thiic giang 
day va hgc tap, nang cao chit lupng ciia cac khoa hge va 
tang cudng cdng tac quan Ii GD. 

Dai hgc Qu6c gia Ha Ndi (DHQGHN) ap dyng triet dl 
CNTT va tmyen thdng yong mgi hoat ddng, xay dyng he 
thdng thdng tin tich hop, cdng dien tii, h^ thdng trang Web 
song ngii Viet - Anh theo chuan qudc te, he thdng ca sd 
ha ting CNTT va truyen thdng. CNTT dupe iing dyng sau 
rgng yong cac hoat dgng dao tao, nghien cim khoa hgc va 
cong tac sinh vien. Tieu bieu nhu phan mem tuyen sinh 
sinh vi6n qudc te nham gdp phan thiie day viec quang ba 
hinh anh, hoat dgng ciia cac chuong trinh dao tao chuan 
quic tl cua DHQGHN tren mang Intemet, thdng nhit mdt 
dau mdi quan If, ho tx<? sinh vien qudc te den hpc tap va 
trao doi kiln thiie tai DHQGHN. Tmng tam Hd trp ngudi 
hpc, DHQGHN ehinh thiic ra mat va dua vao su dyng App 
Mobile VNU, CSS tai Ki tuc xa Ml Tri va Ki tiic xa Ngoai 
Ngii. Phan mem nay giiip nang cao tinh tuong tae giiia sinh 
vien vdi Ban Quan li Ki tuc xa va cung cip them eac dich 
vu, tiSn ich cho sinh vien nhu dang ki loai phdng, cap nhat 
hd so, thanh toan online... thdng qua nen tang yang Web 
va App Mobile. 

Nam 2017 la nam dau tien DHQGHN xay dung va ap 
dyng thdng nhat phan mem tuyen sinh sau dai hgc vdi viec 
dang ki dy thi va xet duyet ho sa trye tuyen. Viec sii dung 
phan mem yong tuyen sinh sau dai hpe da thg hien rd ti'nh 
uu viet nhu: Tao thu^n Igi cho ngudi du thi, minh bach va 
khach quan, tiet ki?m thdi gian va cdng sire cho eac dan vi 
Ako tao. Ciing vdi he thong ckc phdng hgc thdng minh, he 
thong phdng thi nghiem Li - Hda - Sinh cua Tmdng Dai 
hgc GD thupc DHQGHN da di vao hoat ddng tir quy I nam 
2017 vdi nhiing trang thiet bi duge DHQGHN diu tu hi?n 
d î bac nhat yong khdi cac tmdng dao tao GV tai Viet Nam. 
Phdng thf nghiem vdi diy du cac yang thiet bi cin thilt dl 
thye hanh eac kT nSng day hgc thi nghi?m Vat li, Hda hgc 
vk Smh hpc bac phd thdng. 

Xu hudng e-leaming dang duge nhic den nhu mpt 
phuang thirc dao t^o hi?n dai dya tren CNTT. Cac khda dao 
tao dang e-leaming ngay cang dugc ua chugng bdi tinh linh 
ho?t va ti?n dung vl thdi gian va khdng gian. Ngudi hgc cd 
thi tham gia cac khoa hpc e-learaing mpi liic mgi nai, d van 
phdng, d nha hoac bit ki dia dilm nao thuan tien va cd the 

hgc nhilu lin. Nhieu chuong trinh dao tao da ap dyng hieu 
qua cdng nghe e-leaming vao dao tao d Viet Nam, ndi bat 
la Td hgp Cdng nghe GD TOPICA. 

Trong khudn khd chucmg trinh ddi thoai ehinh saeh cap 
eao vl he sinh thai khdi nghiep ddi mdi sang tao to chiic 
tai Da Ning, Tap doan VNPT va Cdng ti EON Reality da 
ki Bien ban ghi nhd ciing hap tac thanh lap Tmng tam KT 
thuat sd tuang tac (Interactive Digital Centers) nham phat 
trien edng nghe thue te ao (Virtual Reality, viet tit la VR), 
thyc tl tang cudng (Augumented Reality, viet tit la AR) tai 
Viet Nam. VR va AR la nhirng edng nghe mdi cua CMCN 
4.0, cd vai trd quan trpng trong phat trien he sinh thai cac 
ling dung kT thuat so. Viec trien khai iing dung cdng nghe 
VR hay AR se thay ddi phuong thiic GD dao tao va dem lai 
nhieu Igi ich cho ngudi hge. EON Reality la cdng ti cong 
nghe trong ITnh vuc AR va VR hang dau tren the gidi cd try 
sd dat tai Irvine California (MT). 

Tit eudi nam 2018, He thdng Anh ngu AMES da ddng 
hanh eiing Bd GD&DT, Tmng uong Doan Thanh nien 
Cpng san Hd Chi Minh, Hdi Ngudi hpc Viet Nam to ehirc 
Cupe thi Olympic tieng Anh toan qudc lan thir 2 nam 2018. 
Dd la eupc thi lan dau tien dugc ap dyng eong nghe AI. Sau 
2 tuan phat ddng, cuge thi da thu hut hon 200.000 thf sinh 
toan qude tham dy. Anh ngtr AMES se dua "GV ban ngCr 
AI" den vdi ngudi hge yen mgi mien dat nudc, tir thanh thi 
den nhirng viing cdn khd khan. Khoang caeh thu nhap, dia 
li se khdng edn la yd ngai ldn de tat ea ngudi hpe cd ca hpi 
tiep can vdi phuang phap hpe tiing Anh theo chuan quoc 
te. Dang chii y, vdi ngan hang 1 yieu cau hdi dupe chia ra 
thanh 460 kT nang va yinh dp khae nhau, AI se phan tieh va 
dua ra Id trinh hgc hgp li nhat cho timg ngudi hpe. Trong 
qua yinh hpc, Al tilp tuc thu thap, phan tfch thdng tin va 
lien tuc dilu chinh de ngudi hpe ludn ren luyen cac kT n5ng 
can thiet va phu hgp nhat. 

2.3.3. Ve mo hinh 
FUNiX la trudng dai hpc true tuyen diu tien cua Viet 

Nam, tryc thudc khdi GD cua Tap doan FPT la md dau 
cho xu thi GD mdi kit hgp CNTT va GD, giiip tang hieu 
qua va giam ehi phi dao tao. FUNiX ap dung hinh thiie hgc 
tap tryc myln. Ngudi hgc trong qua trinh hpe nhan dugc 
sy hd trg ciia ngudi hudng din (Mentor). Mentor la nhiing 
chuyen gia giau kinh nghiem trong nganh CNTT. FUNiX 
cho phep ngudi hpc d bit cir dau chi ein eo Intemet se lya 
chgn dugc phuong phap hgc tap da dang, tinh thyc hanh 
cao, thdi gian hpc tap nit ngin va ehi phi tilt kiem. Md 
hinh cdng nghe GD khac la VioEdu eiia Tap doan FPT da 
ling dyng cac cdng nghe ciia CMCN 4.0 nhu: AI, Hoc sau 
(Deep Learning), Big Data giiip ca nhan hda viec hpc ciia 
ngudi hgc. 

ViettelStudy la C6ng ngi dung GD true tuyin ciia Tdng 
Cdng ty Giai phap doanh nghiep Viettel - Chi nhinh Tap 
doan Cdng nghiep - Viln thdng Quan dpi, dugc \ay dyng 
nhim myc tieu ddng hanh eimg HS, sinh vien trong qua 
yinh hpc tSp, trau ddi kiln thiie, kT nang. ViettelStudy giiip 
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mdi ddi hrgng tham gia yong h? thdng diu phat huy dupe 
the manh nhit ciia mmh, cy thi la: 

* V&i HS: ViettelShidy la phuang tien giup dn tap kiln 
thiic hang ngay, tao thdi quen ty hpc va khai thae kiln thiic 
tren mang; 

- V&i phu huynh: ViettelShidy giiip kilm ya duoc kit qua 
va qua trinh hpc tap, qua dd hilu dupe hpc lyc eua con minh 
de CO ke hoach hpe tap eiing eon minh; 

- V&i ca quan qudn li GD: ViettelShidy la giai phap dl 
hT4yen thdng, tucmg tac va nang cao chit lugng day va hgc, 
giiip dua ra kit qua minh baeh hon vk chit luong GV va 
HS; 

- V&i GV: ViettelStudy dua ra cdng cy giiip giam tai edng 
vi?c, nang cao chuyen mdn, tao mdi tmdng trao ddi thdng 
tm vdi phy huynh, HS va vdi cae don vi quan If GD. 

3. ThSo luan va Icliuyen nghj 
Cac ket qua khao ciiu trong myc 2 ciia bai viet da sang td 

nhiing y6u td tien quyet cho thanh cdng ciia chuyen ddi so 
ndi chung va chuyen doi sd trong GD ndi rieng. Mgt co sd 
ha tang tmyen dan eo day va khdng day cd bang thong ldn 
van hanh hen tye va tron tm, mgt nen tang dien toan dam 
may tieu ehuan cho phep van hanh cae dieh vy luu trii va 
tmy xuat ngi dung tde dg cao, mdt he thdng phan mem hpp 
nhat tfch hgp cdng nghe bao mat blockchain eung cap kha 
nang tmy nhap va sii dyng eac djch vu san ed thdng qua iing 
dyng Web va tren cae thiet bi di dpng dugc coi la nhiing 
yeu td can va phai san sang cho vi?e bat dau ciia qua trinh 
chuyen ddi sd trong GD. Cac giai phap cdng nghe tien tien 
khac nhu da dugc de cap yong tieu muc 2.1 dupe tich hgp 
hi^u qua tren eo sd eua nen tang ciia eae edng nghe loi se 
tao nen cac gia yj va cac gia yj gia tang cua he thong gdp 
phan thay ddi mdt each co ban cac hoat dgng giang day va 
hgc tap cua GV, giang vien va HS, sinh vien. Viec nghien 
cuu xay dung va phat trien eac md hinh, kjeh ban va eac 
tieu chuan doi vdi cae he thdng thanh phan va he thong hgp 
nhit luon la mdi quan tam hang dau ciia nhung nha nghien 
cim ve ehuyin ddi sd trong GD, gdp phan bao dam su thanh 
cdng ciia chuyen ddi sd trong GD. 

Cac khao cim vl chuyen ddi sd trong GD ciing da chi ra 
ring, khdng tdn tai mpt edng thiic chung ddi vdi viec trien 
khai chuyin ddi sd dl chuyen ddi cac tmdng hpe tmyen 
thdng yd thanh trudng hgc th6ng minh [6-8], Moi tmdng, 
mdi dia phuang va mdi qu6c gia diu khac biet va tham chi 
ehi mgt tap hgp ciia cac bude hanh dgng eiing se khdng phii 
hgp vdi tit ca cac co sd tnen khai chuyen ddi sd. 

Tgi Viet Nam, vi?c iing dyng CNTT va cac edng ngh? 
ciia CMCN 4.0 trong GD da bit diu gat hai dupe mpt vai 
thanh eong nhit dinh.Tuy nhien, tir gdc dp nghien ciiu co 
ban ciing nhu nghien cihi yien Ichai, cd the chi ra nhirng h^n 
che nhu sau: 

1/ Khai ni?m ve GD thdng minh, ve ttudng hpc thdng 
minh va md hinh chuyin ddi sd de cac tmdng hpc ttuyen 
thong trd thanh tmdng hgc thdng minh d Vi?t Nam cdn 
chua dugc nghien cim mgt each cd h? thdng va nhit quan; 

2/ Viec van dyng nhiing kit qua nghien ciiu ye h? thong 
nln tang hpp nhit ap dung chuyin ddi so tten nln di?n toan 
dam may vdi ha ting dat tren lanh thd Viet Nam chua dugc 
ehuyin giao mdt each bai ban yong viec chuyen doi ttuong 
hgc thdng minh; 

3/ Vi?c xae dinh mpt quy ttinh cy thi, khoa hpc vdi nhung 
bude di hgp li dl triin khai yudng hgc thdng mmh tgi Viet 
Nam ehua dugc nghien cim, ban thao Na thdng nhat giua 
eac eo quan quan li, eac dinh chi GD va edng ngh?; 

4/ Khai niem vl he thdng idp hgc tuong tac su dung cac 
cdng nghe thye tl ao (AR va VR) va sir dyng eac thiet bi 
loT dl tang eudng hieu qua eae hoat ddng giang day va hgc 
tap edn nang tinh vay mugn va ngay ca ttong ttudng hgp 
do cung chua dugc hilu va ap dyng mgt each ddng bg yong 
cae eo sd GD; 

5/ Cac he thdng phin mim cho yudng hpc dupe img 
dyng kha rdng rai. Tuy nhien, hoat ddng ciia cac phin mim 
edn rdi rae, thilu sy lien kit giura hoat dpng quan If vdi hoat 
ddng day va hpc trong tmdng; 

6/ Cac nghien ciiu diy dii dl xuit ehinh sach, cac dieu 
kien, tieu chuin dl tao can cu va ngudn lyc thiic day phat 
triin, chuyen giao md hinh tnrdng hpe thdng minh tgi Vi?t 
Nam mdi ehi dirng lai d nhimg y tudng so khdi. 

Nhirng han che cdn dang tdn tai da dugc chi ra d tren cho 
thiy tinh cap thiet eiia nhirng nghien ciiu co ban, nghien 
ciiu yien khai va thir nghiem phii hgp quy md nham xay 
dyng cac khung phap li, cac kien tnic vat li va logic va cac 
tieu chuan tuong iing [8] ddi vdi chuyen ddi sd trong GD tai 
Viet Nam. Ngoai ra, viec hgc hdi kinh nghiem thyc tien ciia 
cae to ehiie va cae qudc gia da va dang trien khai chuyen 
doi sd ttong GD eijng rat ed y nghTa yong viec bao dam 
sy thanh cdng cua chuyen ddi sd yong GD tai Vi?t Nam. 
Nhiing nghien ctiu ve chuyen ddi sd trong GD ddi hdi sy 
quan tam diing myc ve mat chii trucmg, su dau tu phii hgp 
ve mat tai chinh va su hgp tac hieu qua giira eac ddi tac GD 
va cdng nghe nham tiep can thue tien, nang cao tinh kha thi 
va chuyen giao eiia eac ket qua nghien ciiu trong dieu ki?n 
kmh tl - xa hdi Viet Nam. 

4. Ket lu$n 
Tdng quan ngan vl chuyin ddi sd trong GD da cung eip 

mdt biic tranh cd dpng va kha diy du vl cac yiu td cau 
thanh va cac giai phap edng ngh? ndi chung eung nhu cac 
giai phap CNTT ciia CMCN 4.0 ndi rieng ciia mgt h? thdng 
khai niem mdi - GD thdng mmh. Tdng quan da lam rd cac 
phan ldp cdng ngh? trong GD thdng minh va qua dd ngu y 
tdi cae nen tang va cua qua yinh yiln khai chuyin ddi'sfl 
yong GD. Tdng quan cung da chi ra nhChig han che ttong 
nghien cim co ban va nghien cim ttiln khai ddi vdi GD 
thdng minh cung nhu cac thanh phin ciu thanh cua GD 
thdng minh va chi ra tinh cip thilt ciia nhirng nghien ciiu 
nhu vgy trong cpng ddng nhiing nha nghien cim GD nhirng 
nha phat ttien va trien khai cdng ngh? nhim bao dam sy 
thanh cdng ciia chuyen ddi sd tir uvdng hpc tmyIn thdng 
sang ttudng hpc thdng minh trong ph^un vi ctia cdc giai 
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phap edng ngh? ciia CMCN 4.0. 
Mpt khung phap If phii hgp, mgt kiln tnic vat li va logic 

tudng minh vdi cac tieu chuin cdng nghi?p va mdt tap hpp 
eac kich ban phii hgp thuc tiln cimg cac quy trinh trien 
khai chi tiet tuong iing se la tiln dk virng chic eho sy thanh 
cong ciia viec xay dyng va phat triin cae mdi tmdng hpe 
tap thdng minh tai Viet Nam. Tren co sd dd, mdi cdng dan 
Viet Nam deu cd eo hpi hgc tap va phat triin theo nhu ciu 
ca nhan va ddng thdi chia se ddng gdp yong he sinh thai 
tri thitc GD qude gia, toiUi eiu. Chuyin ddi s6 thanh cdng 

trong GD se gdp phin hien thyc hoa va cung cap bang 

chiing vl tinh diing din cua GD thdng minh tai Viet Nam 

L6 I CAIVI ON 

Cac tac gia tran trpng bay td ldi cam on tdi cac edng su 

va ddng nghiep lam vi^c tai Vien Vat li, Vien Han Iam Khoa 

hgc va Cdng ngh? Viet Nam va Vien Khoa hpc Giao dye 

Viet Nam da danh thdi gian va kinh nghiem de thao luan, 

trao ddi, gdp y kien cho cac ndi dung eiia bai viet nay. 

Til lî u tham khao 

[1] "-What is digital transformation (DX) ? - Definition from 
Whatis com". Search CIO. 

[2] Al Januszewski A.; Molenda Michael, (2007), 
Educational Technology: A Definition with Commentary, 
Taylor and Francis Group, LLC. 

[3] Lankshear, Colin/ Knobel, Michele, (2008), Digital 
literacies: concepts, policies and practices. Peter Lang 
Publishing Inc., New York. 

[4] Mettler Tobias and Pinto Roberto, (2018), "Evolutionary 
paths and influencing factors towards digital maturity-
An analysis of the status quo in Swiss hospitals," 
Technological Forecasting and Social Change. 133: 7104 
-117, 

[5] Kane, Gerald, Palmer, Doug; Nguyen Phillips, Anh; 

[8] 

Kiron, David; Buckley, Natasha. "Strategy, not 
Technology. Drives Digital Transformation" MIT Sloan 
Management Review. 
Sirkka Freigang, Lars Schlenker and Thomas Kohler, 
(2018), A conceptual framework for designing smart 
learning environments. Smart Learning Environments, 
5:27. 
Tore Hoei and Jon Mason, (2018), Standards for smart 
education - towards a development framework, Smart 
Learning Environments 5 3 
Gwo-Jen Hwang, (2014), Definition, framework and 
research issues of smart learning environments - a 
eontext-aware ubiquitous learning perspective. Smart 
Learning Environments, 1:4 

DIGITAL TRANSFORMATION IN EDUCATION 

Tran Cong Phong\ Nguyen Tri Lan^ 

Chu Thuy Anh^ Truong Xuan Canh^ 

Nguyen Thi Hong Va^^ Luong Viet Thai*, Do Due Lan^ 

' Email: tcphong@moet edu.vn 
' Email' xuaiicanhcgd@gmail.CDm 
' Email, nhvan1965@gmall.com 
^ Email; Ivthai2000@yahoo com 
' Email' doduclan@gmait.com 

The Vietnam National Institute of Educational Sciences 
101 Tran Hung Dao, Hoan Kiem. Ha Noi, Vietiiam 

' Email: nguyen.tn lan@gmaii,com 
* Email: tacta.chu@gmail com 

Instifijte of Physics, Vietnam Academy of Science add Technology 
18 Hoarg Quoc Viet, Ha Noi, Vietnam 

ABSTRACT: This article reviews a newly emerged concept of digital 
transformation in education, some achievements and top trends 
of digital transforming in the context of Industry 4.0. As findings 
of current consideration, the infrastructure components of smart 
learning environments have been found and well-defined, and 
the open questions and problems, in relevant aspects of basic 
research and technological implementations, for successful digital 
transforming the traditional schools into new ones in digital age -
smart schools in Viet Nam, have been also pointed out. 
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