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HE SINH THAI GIAO DUC THONG MINH:
KHAI NIEM, PAC PIEM, THANH PHAN VA THACH THUC

Nguyén Thij Giang
Trudong Pai hoc Gido duc - PHGQHN

Tom tit: Trong boi canh cach mang cong nghiép 4.0, gido duc dang chuyén doi manh mé nho cong nghé sd nhw Al
IoT, dir liéu lon va dién toan dam mdy. H¢ sinh thai gido duc thong minh (HSTGMTM) ra doi nhu mot gidi phdp t6i wu hoa
qud trinh day va hoc, hwéng dén cd nhan héa, linh hoat va twong tac da chiéu. Tuy nhién, viéc trién khai gap thach thirc va
nhitng rao can nhat dinh. Nghién civu tdp trung lam ré khdi niém, nhitng ddc diém co ban cing véi cac thanh phan chinh
cau thanh nén HSTGDTM. Thuc té trién khai cho thtfy mot 56 khé khan, thach thite, rdo can khién cho HSTGDTM chira
dwege trién khai réng rdi trong hé thong gido duc quoc dan.
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Abstract: In the context of the industrial revolution 4.0, education is transforming drastically thanks to digital
technologies such as Al, IoT, big data, and cloud computing. The Smart Education Ecosystem was born as a solution
to optimize the teaching and learning process towards personalization, flexibility, and multidimensional interaction.
However, the implementation faces certain challenges and barriers. The study focuses on clarifying the concept and
basic characteristics along with the main components that make up the HS. The actual implementation shows a number
of difficulties, challenges, and barriers that make the smart education ecosystem not widely deployed in the national

education system.
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I. DAT VAN PE

Trong thap ky qua, sy bung nd cta cong nghé
s6 d tai dinh hinh moi linh vuc, trong d6 gido duc
khong ndm ngoai xu thé. Cudc cach mang cong
nghiép 14n thir tu v6i sy bung nd ciia cong nghé sb
d3 tao ra nhitng thay ddi cin ban trong cach thirc
t6 chirc gido duc va phuong phap giang day, da mé
ra ky nguyén gido duc thong minh — noi qua trinh
day va hoc dugc ca nhan hoa, linh hoat va tdi vu
hoa. Theo nghlen ctru cua Liu va cong su (2022)
h0’n 70% qubc gia dang phat trién coi chuyén d6i
sd gido dyc 1a wu tién hang dau, nhung chi 30%
trong $6 d6 ¢6 chién luoc cu thé dé hién thuc hoa
muc tiéu nay. HSTGMTM ra doi nhu mot giai
phap tich hop, két ndi da tang tir ha ting cong
nghé dén dich vu gido duc, nhdm dap Gng nhu cau
da dang ctia nguoi hoc trong méi trudng sb. Tuy
nhién, viéc trién khai va ung dung HSTGMTM
gip nhitng rao can, kho khin. Két qua nghién ctru
khong chi gbp phan vao 1y thuyét quan 1y gido
duc sé ma con 14 co s& dé cac nghién ctru khéac
dé xuat giai phéap kha thi dé thu hep khoang cach
giita tiém nang cong nghé va thyc tién trién khai.

II. CO SO LY LUAN

2.1. Heé sinh thai gido duc

Phan bié¢n: 22/03/2025

Duyét déng: 25/03/2025

Trong thoi gian gan déy, hé sinh thai gido duc
(HSTGD) duoc hiéu nhu cich ma cac thanh phan
gido duc khac nhau tuong tac voi nhau, trong moi
truong gido duc. Mot HSTGD khong c6 trung
tam nhu:ng phan tmg nhu mot tong thé trude mot
thay ddi duge thue hién d6i vai bat ki thanh t6
nao cua hé d6. Do d6, HSTGD nhu mot phép an
du, c6 thé hinh dung nhu bat ki mé hinh hé thong
nao, muc dich chung huéng dén cac mbi quan hé,
giita cac thanh t6 cia mot hé thong phirc tap ma
chung twong tic voi nhau. Nguoi thiét ké HSTGD
s& quyét dinh vé nhirng thanh t ¢6 lién quan, cac
yéu td duoc dai dién va nhitng thanh té nao khong
dugc dé cap. Nho thé, bo bot cac lién hé phic
tap, khé kiém soat, bién no thanh mét ciu tric co
ban, than thién. Theo d6, HSTGD thay doi dang
ké quan niém vé gidgo duc. Muc tiéu chinh cua
HSTGD la hudng vao dap (mg ngay cang tot hon
nhu cau da dang cta ngu’0’1 hoc va ting quyén (tu
chu) cho nha gido duc dé dap ung ngay cang t6t
hon su phat trién cua ngum hoc; khuyén khich
hoc tap suot doi, thac ddy cac ki nang va thién
huéng can th1et dé con nguoi thich tng dugc va
lam viéc tbt trong thé ki XXI; dam bao vai tro
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cong dan khi tham gia vao cong dong.

Véi HSTGD, hoc tap dugc dién ra truc tiép hay
tryc tuyén, trong hay ngoai nha trudng (nha trudng
40) va co thé hoc ¢ bat ki noi nao, luc ndo...gitp
con ngudi co thé theo dudi so thich, dam mé, véi
su hd trg ciia ban bé, dé c6 thé thanh cong trong su
nghiép ctia minh. Theo d6, nguoi hoc c6 thé tim
théy cac nguén luc, su hd trg, can dé két ndi voi
cac d@)ng nghiép, céac td chuc...thic déy viéc hoc,
sao cho phu hop vdi phong cach hoc tap, nguyén
vong cua ho va hoc tap hi¢u qua nhét.

2.2. Giao duc thong minh

Trén thé giGi, cac cach hiéu va quan niém
vé GDTM c¢6 su khac nhau tir gbc do rong, hep
cling nhu tir cac nha nghién ctru hay céc t6 chic,
qudc gia. Trong “White paper 2012: Adapting
Education to the Information Age”, KERIS - don
vi dich vu théng tin GD va nghién ctru Han Qudc
truc thuoc Bo GD, Khoa hoc va Cong ngh¢ Han
Qudc (MEST) dua ra quan diém: “GDTM la mot
hé thong GD dugc xéc dinh bai hinh thire hoc tap tur
dinh hudng, ty thuc day, diéu chinh thich img, lam
gidu ngudn tu liéu va duge nhing vao cong nghé,
duoc thiét ké dé tang cudng kha ning cua nhimg
ngudi hoc ctia thé ki XXI bang cach cung cap mot
giai phap hoc tap thong minh va tuy chinh”.

B6 GD, Khoa hoc va Cong nghé¢ Nhat Ban
(2011) giai thich theo quan diém vi mé hon va
coi GDTM la moét hé théng hd tro hoc tap thong
minh, phi hop, ddp ung yéu cau dang thay do6i
ctia x4 hoi cong nghé thong tin thé ki XXI trong
hé théng GD t6ng thé nhu su pham, chuong trinh,
danh gié va gido vién (GV).

Nha nghién ctru gido duc Tikhomirov (2015)
hinh dung GDTM d6i véi dao tao dai hoc (PH)
1a “Viéc hién dai hoa tong thé tat ca cac quy trinh
dao tao”. GDTM phai dugc thuc hién & mot mo
hinh DH mé&i ma ¢ d6 cong nghé thong tin truyén
thong (ICT) phdi hop véi cac khoa chuyén méon
s& tao ra mot chat lwong hoan toan mai trong quy
trinh, trong két qua dao tao, nghién cuu, kinh
doanh va trong cac hoat dong khac cua truong BDH.
Trong khi do, IBM dinh nghia GDTM la: “Mot h¢
thong GD da nganh, 14y hoc sinh (HS), sinh vién
1am trung tam”. Hé théng nay két ndi cac truong,
cac PH va cic co so day nghé, str dung: 1/ Cac
chuong trinh hoc va hoc ba cé tinh tuong thich
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cho sinh vién; 2/ Cac cong nghé va ngudn hoc
lidu c6 tinh phdi két hop cho cé sinh vién va GV;
3/ M4y tinh hoa cong tac quan tri, gidm sat va bao
céo dé duy tri GV dimg 16p; 4/ Thong tin vé sinh
vién duoc thu thap chinh xac va ddy du hon; 5/
Nguén hoc liéu truc tuyén c6 sin dé sinh vién truy
cap dé dang & khap moi noi.

Cocoli va cong sy (2014) cho rang: “Mdt nén
GD trong mdt méi truong thong minh dugce hd
tro boi cong nghé thong minh, sir dung cac cong
cu va thiét bi théng minh 13 di c6 thé duogc coi 1a
GDTM?”. Cac tac gia cling nhin nhan rang, hién
nay & cac co s¢ dao tao, nhét 1a cac truong DH, da
trién khai nhiéu cong nghé bac cao nhu dién toan
dam may, dién todn ludi. GDTM chi 1a mot bude
phat trién cao hon ma théi.

GDTM la su chuyén do6i tir GD truyén thong
sang nén tang GD méi, thé hién trén nim thanh t6
sau: 1/ Tinh tu chu, tu dinh hudng (Self-directed);
2/ C6 dong luc hoc tap (Motivated); 3/ Su thich
ung (Adaptive); 4/ Giau hoa tai nguyén (Resource-
enriched); 5/ Tich hop cong nghé (Technology).

2.3. H¢ sinh thai gido duc thong minh

H¢ sinh thai gido duc thong minh (HSTGMTM)
1a m6 hinh gido duc tich hop cong nghé sd, di
liéu 16m va cac nguén luc con nguoi dé tao ra moi
truong hoc tap linh hoat, ca nhan hoa, va két ndi.
Khac véi gido duc truyén théng, HSTGMTM
khong chi tip trung vao viéc sb hoa tai liu ma
con x4y dung mot mang ludi twong tac da chiéu
gitra nguoi day, nguoi hoc, cong ngh¢ va cong
ddng, nham toi wu hoa trai nghiém va hiéu qua
gi4do duc (Huang et al., 2020).

Theo Huang, R. et al. (2020), HSTGMTM
duogc dinh nghia nhu 1a mdt hé théng dong, noi
cong nghé théng minh (AL IoT, blockchain) két
hop véi phuong phap su pham tién tién dé thich
{g v6i nhu cau da dang ctia ngudi hoc, dong thoi
dam bao tinh bén viing va cong bang xi hoi.

He sinh thi gido duc thong minh dugc hiéu 1a
mot mo hinh gido duc ing dung rong rai cac cong
nghé tién tién nhu tri tué nhan tao (AI), dir liéu
l6n (big data), internet van vat (IoT), dién toan
dam mAy va cac giai phap cong nghé khac dé tao
ra mQt moi trudng hoc tap hi¢u qua, twong tac va
linh hoat (Zhu & Yu, 2016).

Theo tac gia Gwak (2010), hé sinh thai gido
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duc thong minh khong chi 1a sy tich hop cong ngh¢
thong tin vao gido duc ma con 1a sy két nbi va
twong tac giita cac thanh phan trong hé théng gido
duc, bao gém hoc sinh, gido vién, co s& ha tﬁng
cong nghé va ndi dung gido duc, nham muc tiéu
tao ra trai nghiém hoc tap t6t nhét cho nguoi hoc.

2.4. Pic diém va thanh phén chinh cia hé
sinh thai gido duc thong minh

Dua trén nghién ctru cta cidc nha nghién ctru
gido duc Hwang va cong sy (2014), Chen, X.,
Xie, H., & Hwang, G. J. (2020) vé cac dic diém
cua gido duc thong minh, méi truong giao duc
thong minh, ¢6 thé thdy HSTGDTM can c6 nhimng
dic diém ndi bat sau: Nhan thire vi tri (Location-
aware): Trong HSTGDTM, dinh vi thoi diém thuc
1a dir lidu quan trong ma cic hé thong can co dé
diéu chinh noi dung va thuc trang dé thich tng voi
nguoi hoc.

Nhén thirc bbi canh (Context-aware): Thuc
hién cac hoat dong khac nhau dé kham phé bbi
canh va thong tin.

Nhan thtc x4 hoi (Socially-aware): Y thirc
duoc cac mbi quan hé xa hoi.

Kha ndng hoat dong két ndi: Bat ra cac chuin
cho nguén dir liéu, dich vy va nén tang (platform)
khéc nhau.

Két ndi vo han (seamless connection): Cung
cap dich vu lién tuc khi c¢6 cac thiét bi két ndi.

C6 kha nang thich ung (Adaptable): Pay ngudn
dit liéu hoc tép theo truy cap, tham khao va yéu cau.

O khap noi (Ubiquitous): Dy doan nhu cau ciia
ngudi hoc, thé hién rd rang, cung cip ngudn dir
lidu c6 thé truy cap va dich vu hoc tap truc quan,
minh bach cho ngudi hoc.

Ghi lai toan bd (Whole record): Ghi lai dit li¢u
vé qua trinh hoc tap dé nhic nhé va phan tich sau
hon cac két qua, dua ra danh gia c6 minh chung,
dua ra goi y va mé rong dich vu theo yéu cau.

Tuong tac ty nhién (Natural interaction): Trao
ddi cam xuc twong tac, bao gdm ghi nhan cam xuc
tai thoi diém va biéu cam.

Tham gia tich cuc (High engagement): Nguoi
hoc dugc “nhung” vao kinh nghiém hoc tap tuong
tac da chiéu trong méi truong gidu cong nghé.

Véi mo hinh nay, viéc hoc dua vao bdi canh
thuc (authentic learning) 14 diéu can thiét dé diéu
chinh ndi dung va thuc trang cho phu hop véi

ngudi hoc. Pic trung chil yéu nhit 1a hé thong s&
phai xem xét va du béo dugc nhu cau cia ngudi
hoc. HSTGDTM ciing 1a hé théng hoc tép cung
cap 101 khuyén/khuyén cdo gitp nguoi hoc c6 thé
hoc trong thé gidi thuc, tao ra méi trudng cung
cép dich vu tu hoc, ty dinh hudng, c4 nhan hoa.

Mot h¢ sinh thai gido duc hiéu hi¢u qua bao
gdm céc thanh phan nhu con nguoi, méi trudng,
cac mdi quan hé. O Viét Nam da c6 HSTGDTM
Smart Education (https://vnpt.com.vn/tin-tuc/he-
sinh-thai-gia o-duc-thong-minh-smart-education-
vnedu-4-0-nam trong-top-10-sao-khue-2020.
html) (mt quan ni€ém va cach t6 chuc Hé théng
ctia VNPT), v6i nhitng thanh t6 chinh nhu hinh
1 bao gom: Hé thong mang gido duc; Hé thong
mang xa hoi; HE théng thoi khoa biéu; Hé théng
sO lién lac dién tir; Hé thong quan 1i thu phi; Hé
théng quan li dinh dudng; Hé théng kiém dinh
chat luong gido duc; Hé thong trung tim diéu hanh
gi4o duc; Hé thong tuyén sinh; Hé thong thé thong
minh; Hé théng quan li thu vién; HE théng thi truc
tuyén; Hé thong bai giang dién tir; Hé thong hd trg
chdm thi; Kho dir liéu; Hé théng hoc va thi truc
tuyén; Hé thong cong thong tin nha trudng.

Vi vy, c6 thé khing dinh ring, HSTGDTM
duoc van hanh dua trén 3 thanh td chinh trong qua
trinh giao duc bao gdm: Nguoi hoc thong minh/
smart learners; Moi truong hoc tap thong minh/
Smart learning environments va Cac phuong phéap
su pham thong minh/Smart pedagogies. Chinh vi
vay, nghién ctru dé xuét cac thanh phan nhat thiét
phai ¢6 ciia mét HSTGDTM bao gom:

Con ngudi: nguoi day/ ngudi hd trg, ngudi
hoc. Pay la thanh phf?m chinh tao nén HSTGDTM,
ngudi hd trg dong vai trd chinh, ngudi hoc 12 trung
tam cua qua trinh day hoc. Trong h¢ sinh thai nay,
ngudi day thong minh, biét cach khai thac khéo
1é0 va hiéu qua céc thiét bi, cong nghé théng minh
dé gitp ngudi hoc phat trién cac ning luc, hudng
to1 tré thanh nhiing nguoi hoc thong minh.

Moi truong: khong gian day va hoc thuc va ao,
cac ngudn luc hd tro. Pic biét 1a cac cong nghé
day va hoc hién dai, dap ung nhu cau, hd tro nguoi
day va nguoi hoc dugc trai nghi€ém trong qua trinh
hoc, hudng téi hoc tap cd nhan hoa.

Noi dung hdp din: D& HSTGDTM thanh cong,
diéu quan trong nhat 14 ndi hoc tip véi chit luong
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cao, dé thic day, khuyén khich, hd tro va tao dong
co, tinh cam cua nguoi hoc. Noi dung dugc thé
hién 14 vin ban, kich ban day hoc, hoidc bai thuyét
trinh...va luén hudng tdi tao diéu kién cho ngudi
hoc dat muc ti€u hoc tap cua ho.

Danh gia lién tuc: Banh gid xac thyc va cong
bang 1a chia khéa cho bat ki qua trinh hoc tip, hay
gi4o duc nao. Tuy nhién, ngudi hoc chi c¢6 thé thuc
su dugc hudng loi tir viée danh gia trong gido duc
néu ho dugc cung cap, nhan thong tin phan hoi
mot cach thuong xuyén, sau khi hoan thanh moi
bai hoc. Piéu nay khéng chi giup cho gido vién
va can bg quan li theo doi su tién bo cua nguoi
hoc ma con cho phép nguoi hoc tu danh gia, hiéu
duoc su tién bo, cling nhu céc diém manh, yéu, dé
diéu chinh viéc hoc, sao cho ngay cang thich hop
va hi¢u qua hon.

Cong ngh¢ hién dai: Cac cong cy, phuong ti¢n
hoc tap la nén tang, diéu kién, gitp nguoi hoc tim
toi, kham pha, chiém linh kién thirc, tir méi truong
hoc tép that va do; tao co hoi dé nguoi hoc tuong
tac voi cong dong. GV co thé st dung cac cong
nghé hi¢n dai nhu dién thoai di dong thong minh,
may tinh bang, hay cac phan mém, cac Al chatbot
thong minh, cac phuong tién day hoc hi¢u qua dé
thyc hién nhiém vy ctia minh, cung cép cho ngudi
hoc céc thong tin, tai nguyén ma ho mong mudn,
hay can co, dé dap g cac muc ti€u hoc tap.

Cac mbi quan hé&/ lién h¢: Céc mdi lién hé thé
hién qua vin hoa hoc tap, cac quy tic, hanh dong
tuong thich véi qua trinh day va hoc, cach tuong
tac ctia nguoi hoc véi nhau, nguoi day voi nguoi
hoc, ngudi hoc véi méi trudong hoc tap trong cac
khoa hoc.

2.5. Thach thire khi van dung, trién khai hé
sinh thai gido duc thong minh vao qua trinh
day hoc

Vé nguoi hoc: Do duoc hoc tap voi cac thiét
bi va cong nghé hoc tap hién dai, hudng gtdi ca
nhan hoa nguoi hoc, diéu nay cé thé khién ngudi
hoc bi ¢6 lap, anh hudng, can tré sy phat trién céc
mbi quan hé giao tiép xa hoi vé ca vé thé chat 1an
tinh thin. Khong phai ngudi hoc nio ciing biét
cach hoc va tr¢ thanh nguodi c6 ndng luc tu hoc, tu
dinh huéng trong viéc hoc. Mdi ngudi hoc c6 mot
phong cach hoc khac nhau nén rat kho dé phu hop
v6i HSTGDT.
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V& anh huong xa hoi: Viée st dung cc cong
nghé day va hoc hién dai dé hoc tap c6 thé lam
gia tang khoang céach, co hdi va thanh tich, gitra
nhimg ngudi hoc c¢6 diéu kién va nhitng ngudi cé
hoan canh khé khan (kho c6 thé dau tu vé may
méc, thiét bi cho viéc hoc tap). Cac bac phu huynh
cling lo lang rang, gi6i tré co thé khong duoc an
toan khi hoc tap véi cac cong nghé hién dai, bdi
mang internet, Al ciing nhu cac thiét bj cong nghé
thong minh luén tiém 4n nhiing rui ro, khé kiém
soat, nhat 1a nhitng ndi dung khong phu hop lta
tudi; Cong nghé c6 thé dan 1am mét di nhimng vu
diém cia gido duc truyén thng. Ching han, néu
khong khai thac cac cong ngh¢ mot cach phu hop
c6 thé dan dén giam dan sy ton trong ciia ngudi
hoc véi nguoi day; Tam 1i chung, ho mubn réng,
ngoai phuong tién ki thuat sd, ngudi hoc van dugc
tang cuong tuong tac véi cac nha gido duc, hay
GV va ban hoc (d6ng trang lta).

Chat luong gido duc: Rat kho dé danh gia
chinh xéac chét luong cua cac tai liéu gido duc
hay bai giang dién tir va chét lugng hoc tap cua
nguoi hoc. Nén dua theo chuin nao dé danh gia
chat luong, hiéu qua cta qua trinh day hoc trong
HSTGDTM, day 1a cau héi dugc dat ra va hién
chua duoc giai quyét thoa dang; Mit khac t6 chirc
day hoc thi cac truong va ngudi hoc danh hau hét
thoi gian cho hoc tap & 16p truc tiép (hay 16p 40)
ma khong c6 thoi gian dé to chuc viée hoc gin
v6i thye té hay trai nghiém, kham pha trong moi
truong thuc.

T6 chirc va quan ly: Viée tich hop cong nghé
trong day hoc & trudng hoc co thé gay ra sy nhidu
loan, gian doan va gan nhu chwra c6 gi dam bao rang
s& cai thién chat luong, hi€u qua gido duc; Cong
nghé, may moc du tot dén may thi van khong thé
thay thé cho nguoi day duoc; Cac nha lanh dao,
hay quan li nha truong, lo ngai vé cong tac quan Iy
diéu hanh céac hoat dong trong HSTGDTM.

Cac diéu kién dam béao khéac: Cac bac phu
huynh hay GV chua dugc trang bi t6t, chua kip
tiép can, chua quen véi cong nghé méi...nén chua
thé ho trg con em minh trong qué trinh tham gia
vao HSTGDTM; Hién van con mat ti 1& dang ké
tré em it diéu kién tiép can voi may tinh, thiét bi
thong minh, nén can tr¢ co hdi khi tham gia hoc
tap. Mot bo phan khong nhé GV (nhat 14 nhiing
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GV thé hé cii) da qua quen voi cach day hoc hién
hanh va chua thé chuin bi, bd sung, thich tng
duoc voi cong nghé méi, cach td chirc day hoc,
tao 16p hoc trén cic nén tang cong nghé thong
minh nén khong thé tu t6 chuc 16p hoc, hudng dan
nguoi hoc tham gia hoc tap trong HSTGDTM.

I1I. KET LUAN

CMCN 4.0 dang tao ra nhiéu nhiéu thay d6i
manh m@ trong rat nhiéu linh vuc cia doi séng xa
hoi. Doi véi GD, HSTGDTM theo tinh than cia
CMCN 4.0 s& lién két cac nhén t6 giira cac bén
lién quan bao gébm nha trudng, ngudi hoc, nguoi
day, nha quan li, doanh nghiép trong m¢t phuong
thirc va phuong phap GD véi su trng dung manh

mé& ciia CNTT, cong nghé ki thuat s6 va hé théng
mang may tinh c6 két ndi Internet. HSTGDTM
giup hoat dong day va hoc dién ra moi lic va moi
noi, gitp nguoi hoc co thé c4 nhan hoa va hoan
toan quyét dinh viéc hoc tap theo nhu cau ctia ban
than. Mot HSTGDTM s€ mé rong khong gian va
thoi gian, tai liéu day hoc va phuong phap day
hoc, gitp ching ta vugt qua cac gidi han cua bai
giang trén 16p thong thuong. Tuy nhién, dé trién
khai hiéu qua hé sinh thai gido duc nay trong thuc
té can giai quyét tot cac rao can dé dam bao dat
duoc muyc tiéu giao duc nang cao chét luong day
va hoc, gitp ngudi hoc phét trién ning luc, tré
thanh nhirng nguoi hoc thong minh.
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