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ABSTRACT

Amid accelerating digital transformation, Al and Robotics education has
become a key component of general-education curricula worldwide and in
Vietnam, especially following Decision 3439/QD-BGDDT, Circular
02/2025/TT-BGDDT, Circular 18/2026/TT-BGDDT and Decision
2422/QD-BGDDT on the Al content framework for general-school students.
However, existing studies mostly address teaching content and technology,
while management of implementation based on the socialization model still
lacks a systematic theoretical framework. Using theoretical research,
structured literature review and policy analysis, this study develops a

management framework consisting of four functions linked to five
stakeholder groups and a three-tier deployment model. Based on comparing
policy documents with secondary sources, not primary fieldwork, the study
identifies gaps between the framework and current implementation practice,
providing a foundation for policy-making and further empirical research.

1. Mé dau

Trong bdi canh cude Cach mang cong nghiép 4.0 dang dién ra manh mé trén toan cau, hoat dong chuyén doi s,
tri tu¢ nhan tao (AT) va Robotics da tr& thanh ndi dung gido duc dugc nhiéu quéc gia dua vao chuong trinh phd thong
nham chuan bi cho ngudi hoc nang lyc song va lam viée trong xa hdi sb. Cac té chue quéc t& nhu UNESCO da
khuyen nghi xay dung khung nang lyc Al cho nguoi hoc, coi ddy la diéu kién nén tang dé bao dam chat luong va

cong bang trong gido duc s6 (Miao va cong s, 2024; World Bank, 2025); kinh nghiém cua mét s6 qudc gia cho thiy
Al dugc thiic day manh trong gido duc pho thong (Yang, 2019; U.S. Department of Education, Office of Educational
Technology, 2023; Shi, 2025; Yang va Li, 2026). Tai Viét Nam, Chién lugc quic gia vé nghién ciru, phat trién va
ng dung tri tué nhan tao den nam 2030 (Thu tuong Chinh phu, 2021) da xac dinh dugc nhiing muc tiéu 16n, trong
khi yéu cau phat trién nguon nhén lyc Al ngay cang cap thiét (Bui Thi Thu My, 2024). Trén co s¢ do, B GD-DT
da ban hanh Thong tu s6 02/2025/TT-BGDDT quy dinh Khung néng luc s6 cho nguoi hoc, Quyét dinh s 3439/QD-
BGDDT ngay 15/12/2025 ban hanh Khung ndi dung thi diém gido dyc tri tué nhan tao cho HS pho thong, Thong tur
s6 18/2026/TT-BGDDT ngay 27/3/2026 ban hanh Khung nang lyc so ddi voi GV, CBQL co sd gido duc mam non,
phd thong va gido duc thudng xuyén; gan ddy nhét, Quyét dinh sb 2422/QD-BGDDT ngay 18/8/2026 ban hanh
Khung ndi dung giao duc tri tué nhan tao cho HS phé thong, tao hanh lang phap li twong d6i ddy du cho viéc dua
gido duc Al va Robotics vao nha truong phd thong (Bo GD-DT, 2025b, 2025a, 2026a, 2026b). Khung ndi dung nay
duoc thiét ké xuyén sudt tir 16p ! dén 16p 12, t6 chirc ndi dung cdt 18i bat bude véi thoi luong 12 tiét/lop/ndm hoc
(B6 GD-DT, 2026b); Cong vin s6 5588/BGDDT-GDPT ngay 19/8/2026 hudéng dén trién khai trén pham vi ca nude
tir nam hoc 2026-2027 (B6 GD-DT, 2026¢). Tuy nhién, viéc trién khai mdt ndi dung glao duc moéi, doi hdi ha tang
va nguon lyc 16n, khong thé chi dya vao ngan sach nha nude ma can huy dong su tham gia cta nhidu chu thé; diéu
nay datra yéu cﬁu phai dugc quan li mot cach hé théng va khoa hoc.

Cac nghién ctru vé giao duc Al va Robotics hién nay ¢6 thé chia 1am 03 hudng: ndi dung, khai niém nén tang
(Touretzky va cong su, 2023); kinh nghiém qudc té va chinh sach (Yang, 2019; Miao va cong su, 2024; Le va cdng
su, 2024); xa hoi hoa gido duc, hop tac cong tu trong gido duc (Nguyen Thanh Thuy, 2022; Dzhikiya va cong su,
2023). Tuy nhién, céc nghién ctru ndy con thiéu mot khung 1i luan vé quan 1i, tiép can theo chirc nang, déi véi viée
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trién khai Al va Robotics ¢ truong phd thong. Téng quan cua Casal-Otero va cong su (2023) vé gido duc Al danh
cho K-12 va tong quan bao trim ciia Huang va cong sur (2026) cuing cho thay nghién ctru qudc te hién c6 chu yéu
xoay quanh trai nghiém hoc tap va khung nang luc AI, hau nhu khong dé cap khia canh quan li, to chirc trién khai.
Pay chinh 1 “khoang tréng” ma bai bao hudng dén khic phuc.

Trén co s& do, bai bao tra 161 02 cau hoi: (1) Khung li luén quan li gido duc (QLGD) Al va Robotics & truong
phd thong gdm nhing thanh t6 nao? (2) Trén co s dbi chiéu khung Ii luan véi hé théng chinh sach va minh chimg
thir cap, co nhitng khoang cach nao giira khung Ii luan va quy dinh/thyc tién trién khai chinh sach tai Viét Nam?
Dong gop cua bai bao 1a hé thong hoa co so 1i ludn va dé xuat khung quan 1i tich hop, 1am nén tang cho hoach dinh
chinh sach va nghién ctru thye nghiém tiép theo.

2. Phuong phap nghién ciru

Bai bao sir dung thiét ké dinh tinh theo hudng tdng quan tai lidu c6 cu trac két hop phan tich ndi dung va phan
tich chinh sach, pht hop véi muc tiéu xay dung khung Ii luén va nhan dién khoang cach véi thyc tién hon 1a do luong
tac dong bang thong ké. Do khong thu thap dit liéu so cap, cac mo ta vé thue tidn trién khai dwoc rat ra tir dbi chiéu
van ban chinh sach va tai liéu thu’ cAp - gioi han ¢b hitu cua thiét ké nghién ctru 1i ludn.

Ngudn dit liéu phan tich gdm 03 nhom: (1) Van ban phap li va chinh sach cia Nha nude va B6 GD-DT; (2) Cac
cong trinh hoc thuét trong va ng0a1 nude vé gido duc Al, QLGD va xa hoi hoa gido duc (3) Cac khuyen nghi va
khung ning luc cia to chirc quoc t&. Tai liéu duoc Iya chon theo céc tidu ch1 gén truc tiép véi chi dé nghién ctru; ¢6
nguobn cong b6 15 rang, c6 chi sb DOI; wu tién cong bd trong giai doan gan ddy dé phan 4nh dién bién mdi nhét.

Ngudn tai lidu so bd duoc tim kiém bang tir khoa trén cac hé théng trich dan uy tin (Scopus, Web of Science,
Crossref, Google Scholar) va tra ctru chéo trén cac co s& dit liéu trong nuée, quic t& (VIOL, ResearchGate,
ScienceDirect, SAGE Journals, SpringerLink, UNESDOC) ciing cong thong tin dién tir ciia Chinh phi va B GD-
DT; giéi han cong bd tir ndm 2020 dén thang 8/2026, cac cong trinh trude nam 2020 chi giit lai khi co gi tri hoc
thuat quan trong. Nhom tac gia dung t6 hop tir khoa song ngit Viét - Anh két hop toan tir "and/or" quanh cac cum
"Al va Robotics", "gido duc tri tué nhan tao", "quan li gido duc" va "xa hdi hoa gido duc / public-private partnership
in education”. Quy trinh sang loc gom 04 budc, twong tu cach tiép can PRISMA trong céc tong quan hé théng gan
day vé gido duc Al (Casal-Otero va cong sur, 2023): (1) Tim kiém so b thu dugc 128 tai liéu; (2) Loai tring lap con
90 tai lidu; (3) Sang loc theo tiéu dé va tom tat con 68 tai lidu; (4) Sau khi danh gia chat lugng, c6 45 tai liéu dugc
dwa vao phén tich chinh thire, gom 25 cong trinh qudc té, 09 cong trinh trong nudc, 08 vin ban chinh sach phap luat
va 03 ngudn tai lidu tham khao khac.

Quy trinh phan tich gom 03 budc: (1) Tap hop, phan nhom theo chi dé; (2) Ma hoa theo chire nang quan li, chu
thé tham gia, cap do trién khai va diéu kién bao dam; (3) Ddi chiéu giita cac ngudn dé hinh thanh khung 1 luan tich
hop va nhan dién khoang cach vi thuc tién.

3. Két qua nghién ciru
3.1. Co 56 li lugin vé gido duc AI va Robotics va qudn li gido duc Al va Robotics ¢ trwong phé thong

Giao duc Al va Robotics & phd thong dugc hiéu 14 hoat dong nham hinh thanh hiéu biét nén ting vé Al va robot,
tu duy tinh toan, ning luc giai quyét van d& va thai do ding cong nghé co trach nhiém (Long va Magerko, 2020;
Grover v Pea, 2013), theo cach tiép can “ndm ¥ tuong 16n vé AI” trong thiét ké ndi dung gido duc Al phd thong
(Touretzky va cong su, 2023; Casal-Otero va cong su, 2023; Chiu va cong su, 2024). Khac vai dao tao chuyén sau
o dai hoc, n6 hudng dén phé cap nang luc s6 nén tang, gén v6i nguoi hoc lam trung tAm va an toan, dao dirc Al
(Miao va cong su, 2024; Ng va cong su, 2021); thanh t6 Robotics gén voi tu duy tinh toan qua thuc hanh, dugc ghi
nhan hi€u qua tich cuc vai HS tiéu hoc (Ching va Hsu, 2024; Bano va cdng su, 2024; Tselegkaridis va Sapounidis,
2022). Ng va cong sur (2021) d& xuat 04 thanh t6 Al literacy bao gdm hiéu va nhan biét Al st dung va img dung Al,
danh gia va sang tao Al, dao durc Al, twong hop cao vdi 04 mach nang luc tai Quyét dinh sb 2422/Qb-BGDDT: tu
duy iy con ngudi lam trung tim, dao dirc AL ki thuat va img dung Al thiét ké hé thong AI (Bo GD-DT, 2026b).

QLGD la qué trinh tac dong ¢6 t chuc dinh hudng cua chi thé quan li dén déi twong quan li nham dat muc tiéu
giao duc (Tran Kiém, 2004). QLGD gom 04 chirc nang chinh: lap ké hoach; t6 churc; chi dao; kiém tra, van hanh
thanh chu trinh khép kin, trong d6 kiém tra cung cip phan h01 dé hiéu chinh ké hoach chu ki tiép theo (Tran Kiém,
2004; Koontz va O’Donnell, 1972). So véi cic mén hoc truyén thong, viéc QLGD Al va Robotics c6 nhimg diém
dac thu: o khau lap ké hoach, cong cu Al thay d6i nhanh nén 1§ trinh can cap nhat dinh ki (Zhong va cdng su, 2026);
& khau t6 chirc, mic phu thude dbi tac cong ngh¢ sau hon (Pham Thi Tuyét Minh, 2025); ¢ khau chi dao, khoang
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cégh nang luc $6 GV 16n hon, doi hoi hd tro chuyén mon lién tuc (Chassida, 2026; Alkan va cong sy, 2026); & khau
kiém tra, chuan danh gia chua 6n dinh, doi hoi nang luc 1anh dao mdéi (Fullan va cong su, 2024).

QUAN LY GIAO DUC Al & ROBOTICS THEO MO HINH XA HOI HOA

(Khung tich hop ba truc vén hanh tuong hé, ¢ phan hdi va déi chiéu vong 1dp)
A. Truc chiic ndng quan Iy (chu trinh khép kin)

D ettt b e ek =
Lap ké hoach Chi dao

T8 chiic Kiém tra

Muyc tiéu, 1§ trinh, > Phan bd ngudn luc, > Biéu hanh, phéi hap > DPénh gid két qua,
du bdo ngudn luc phan c&p trach nhiém cac chil thé phan héi, diéu chinh
phan héi - didu chinh k€ hoach & t6 chirc d chu ky tiép theo
B. Truc chu thé tham gia {(mé hinh xa hi héa)
~ . . n = & =
Co quan QLGD Nha trudng Doanh nghiép Gia dinh Céng déng ER
o5 2
Bd, S& GD-BT, CBQL, gio vién, Céng nghé, hec lidu, Phy huynh, hoc sinh T8 chic xa héi, ‘E’ § E i
Phang VH-XH t6 chiic day hoc chuyén giao déng hanh lan téa ngudn lyc T 53 §
g ¢
3 =
a &

}

C. Truc mb hinh tri€n khai (phén cdp quéc gia - viing - truéng)

Al Base Al Center Al Lab

C&p qudc gia - R&D, chudn héa
ndi dung, dao tao hat nhan
Van hanh: don vi TWvién,
trudng BH dugc giao cha tr

Cap vung/tinh - két ndi, lan téa, q
trién 13m, tap huin khu vuc
Van hanh: 5§ GD-DT phéi hop
doanh nghiép cdng nghé

Cap trudng - Iép hoc Al &
Robetics, hinh thanh ndng luc
Van hanh: nha trudng, GV da
qua béi dudng theo TT18/2026

v

Nang lyc Al & Robotics cta hoc sinh phé théng
Theo Théng tu 02/2025/TT-BGDDT (khung nang luc sé che ngudi hoc)
va Quyét dinh 2422/QD-BGDDT (khung ndi dung gido duc Al cho hoc sinh phé théng)

T
|
|
v

déi chiéu - kiém dinh (nghién ciiu thuc nghiém tiép theo)

i

|

|

1

: Chinh sach

1 Gido duc Al: QD 3439/QD-BGDHT, B
| TT 02/2025/TT-BGDBT, Co ché tai chinh
1 TT 18/2026/TT-BGDBT, oA s -

| Xa hoi héa nguén luc;
| t6i thi€u hda rui ro bat
1 binh d&ng tiép cén

1

|

|

|

|

CSVC, thiét bi,
ddi ngl gido vién
43 béi dudng

Qb 2422/Qb-BGDDT

Xa hgi hda: NQ 90/CP (1997),
NQ 05/2005/NQ-CP,
ND 69/2008/NB-CP

~
1

|

I

1

1

|

. ~ |

Ha tang & nhan luc |
|

1

1

1

1

1

I

1

J

Ghi chd: mdi tén lién = trinh tv van hanh theo truc; mai tén dat = vong phan hoi kiém tra - ké hoach;
dudng ké bén phai = quan hé tuang hé gilta ba tryc; khung nét dit phia dudi = nén tang thé ché - nguén Iyc.

Hinh 1. Khung li lugn QLGD Al va Robotics trong nha trirong phé théng theo mé hinh xd hoi héa
(Nguon: Tdc gia dé xudt trén co so tong quan tai lidu va phan tich chinh sach)

X4 hoi hoa giao duc 1a chu trrong huy dong su tham gia va dong gop ngudn luc ctia toan xi hdi cho gido duc,
duoc thé ché hoa tir Nghi quyét s6 90-CP (Chinh phu, 1997), Nghi quyét s6 05/2005/NQ-CP (Chinh phu, 2005) dén
Nghi dinh s6 69/2008/ND-CP vé chinh sach khuyén khich xa hoi hoa (Chinh phi, 2008). Trong linh vuc gido duc
Al va Robotics, md hinh xa hdi hoa dac biét c6 y nghia bdi yéu cau dau tu ha tﬁng, thiét bi va hoc liéu vuot qua kha
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ning can dbi cia ngan sach, dong thoi doi hoi ning Iyc cong nghé chuyén siu ma khu vire doanh nghiép ¢6 thé
manh. V& Ii thuyét, mo hinh nay twong dong vai hinh thirc hop tac cong tu (Public - Private Partnership - PPP) trong
gido duc. Hop tac cong tu trong gido duc duge hiéu 14 sy dan xép thé ché theo d6 khu vic nha nude va khu vue tu
nhan cung chia s¢ nguon luc, rui ro, trach nhiém va loi ich dé cung tmg mot dich vu gido duc von trude day thude
trach nhiém chu yéu ciia Nha nuéc (Nguyén Hoai Thu va Vil Thi Phuong Thao, 2020). Hiéu qua ctia PPP phu thude
vao chét lugng thiét ké co ché va ning luc giam sat cong; khi yéu, dé dan téi phu thudc mot nha cung cép, chi phi
cao (Pham Thi Tuyét Minh, 2025), thdm chi gia ting thwong mai hoa, bat binh dang néu thiéu khung phap li phii hop
(Nguyén Hoai Thu va Vi Thi Phuong Thao, 2020; Pham Thi Tuyét Minh, 2025). Do d6, sy tham gia cta doanh
nghiép can dat trong khuén khé quan trj ma & d6 Nha nuée va nha truong giit vimg vai trd dinh huéng, kiém dinh
chat lugng va bao dam cong bang thay vi pho thac toan by cho ddi tac tu nhan (Dzhikiya va cong su, 2023).

3.2. Khung li ludn qudan li gido duc Al va Robotics trong nha truong phé thong

Trén co so tich hop 03 tru cdt 1i luén néu trén, bai bao dé xuét khung li luan QLGD Al va Robotics trong nha
truong phd théng theo mé hinh xa hoi hoa, gdm 03 truc gin két véi nhau va dugce dat trén nén tang phap li, diéu kién
bao dam (xem hinh 1 trang truéce).

Thit nhat, tryc chte ndng quan li bao gdm 04 chirc ning van hanh xuyén sut: 1ap ké hoach (x4c dinh muc tiéu,
16 trinh dua AT va Robotics vao nha trudng); to chire (bd tri ngudn luc, phan cap trach nhiém giita cac cap quan li va
cac chu thé); chi dao (diéu hanh va phdi hop cac chii thé lién quan trong qua trinh trién khai); kiém tra (danh gia két
qua theo khung ning lyc, phan hdi va diéu chinh). Bén chirc ning nay tao thanh chu trinh quan Ii khép kin, bao dam
tinh hé théng va lién tuc ciia qué trinh trién khai.

Thit hai, truc chu thé tham gia gdm 05 nhom chi thé phéi hop theo mé hinh xa hoi hoa: (1) Co quan QLGD (B
GD-DT, S6 GD-DT tinh/thanh, Phong Van hoa - xa hoi cép xa/phuong/ddc khu) gitr vai tro dinh hudéng, ban hanh
co ché va giam sat; (2) Nha truong (CBQL, GV) truc tiép t6 chirc day hoc; (3) Doanh nghiép cong nghé cung cp
thiét bi, hoc liéu va chuyen giao cong nghé; (4) Gia dinh (phy huynh, HS) tham gia va dong hanh; (5) Cong dong va
cac t0 chirc xa hoi hd tro ngudn luc va tao moi truong lan toa. Sy phéi hop hiéu qua gitta nim nhém chi thé 1a diéu
kién then chét @& mé hinh x3 hoi héa van hanh bén vitng.

Bang 1 bén dudi cu thé hoa quyén han, co ché phéi hop, gidm sat, tai chinh va trach nhiém giai trinh cia timg nhom.

Bdng 1. Phdn dinh vai tré ciia 05 nhom chii thé trong mé hinh xd héi héa gido duc AI va Robotics

Chii thé Quyén han - trach Co ché Co ché Co ché Trach nhiém gii
U the nhiém chinh phdi hop giam sat tai chinh trinh
Co quan QLGD Ban hanh khung ndi | Dau moi diéu phdi | Thanh tra, kiém | Phan b6 ngén sach | Bdo cdo  Qudc
(Bo qS(y GD-BT dung/ndng luc, cap | li€n nganh (GD- | dinh chat luong | nha nudc, ban hanh | ho/HDND,  cong
2 > | phép, phé duyét | BT, KH-CN, Tai | chuong trinh va | khung muc dong | khai két qua trién
Phong VH-XH) - . o . .
chuong trinh chinh) doi tac 20p khai
EI‘; Ci‘}‘ifn df‘%i h‘t-’:c’ Phu méi lam vige Lh(fno g‘;‘ ﬁg‘f Quan li ngudn xd | Béo cdo S&/Phong
Nha trudng Ha - Che 01 tryc tiép voi doanh | on® (&Y D9S1 hai héa tai don vi, | GD-DT, giai trinh
trong khung, quan i A phan hoi lén cap | : . . o
HS nghiép, gia dinh trén cong khai thu chi v6i cha meg HS
. Cung.lAmg tblet bi, K: lfet h(a‘p C}nu Aklemk dmﬂh Péng diu tu, tai tro C(?ng khai nang h.fff,
Doanh  nghi¢p | hoc liéu, dao tao, | dong/thoa thuan | doc lap vé chat 4. ., .- | minh bach chi phi,
N N 2 . R , . \ , K thict bi, chia sé chi . . "
cong nghé chuyén giao cong | hgp tac voi nha | lugng san pham, hi van hanh chiu trach nhiém
nghé trudmg, S6 GD-DT | dich vu PALVE hop dong
Tham gia lya chon Phan 4nh chit | Pong gop tr | Pugc nha trudng
Gia dinh (phy | hinh thire dong gop, | Thong qua Bandai | luong, muc dong | nguyén trongkhung | cong khai minh
huynh, HS) dong ha‘mh, giam sat | dién cha m¢ HS g0p quanhatruong/ | muc tran dugc quy | bach khoan thu,
truc tiép viéc hoc Ban dai dién dinh muc dich st dung
o 2 2 x A 2 R ..z | Giam sat xa hoi A an ..+ | Pugc chinh quyén
Cong dong (t0 | HO tro nguon luc bd | Thong qua cac to A L Van dong, két noi . .
AN 2 L 2. X doc lap, phan bién P ~1~:1.x | dia phuong ghi
chure xa hoi, doan | sung (hoc bong, | chic xa hoi, doan , ] .~ | nguon lyc xa hdi ho R P
X 1 ORI . O chinh séach tai dia . R nhén, phan hoi cong
thé dia phuong) thiét bi, khong gian) | thé tai dia phuong phurong trg nhom kho khan Khai

(Nguon: Téc gia dé xudt trén co sé tong quan tai liéu va phdn tich chz’nh sdch)

Thit ba, truc mo hinh trién khai thé hién phéan cap hé thdng tir qudc gia dén Co S0, gom 03 cép: (1) Al Base la
trung tdm nghién ctru va phat trién (R&D), trién 1am va dao tao Al va Robotics cap quoc gia, gili vai trd hat nhan
dan dt; (2) AI Center 13 trung tim trién 1im va dao tao cap vung, gitr vai tro két ndi va lan toa; (3) Al Lab la 16p hoc
Al va Robotics tai cac truong phd thong, noi truc tiép hinh thanh ning liyc cho ngudi hoc. Cau tric 03 cip nay bao
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dam tinh dong bo giita dinh hudng quéc gia va trién khai tai co s, dong thoi phi hop véi diéu kién ngudn lyc khac
nhau gitta cac dia phuong.

M5 hinh trién khai 03 cip khong phai mot céu tric 1i thuyét gia dinh ma dugc ké thira truc tiép tir mo hinh da
duoc chinh tac gia hé théng hoa, dinh lugng trong nghién ctru trude d6 vé thuc tién mot chuong trinh gido duc Al va
Robotics dugc co quan chuyén mon thuéec Bo GD-DT tham dinh va cho phép trién khai thuc té tai 72 truong cong
lap thude 09 tinh, thanh tinh den thang 11/2025 (Lwong Viét Hoang, 2026). Khung li ludn cua bai bao nay nham ké
thira thudt ngir va logic phan cap néi trén, khai quat hoa thém bang cach gan mdi cap véi chii thé van hanh, co ché
quan li, giam sat va tai chinh cy thé trong khu vire cong (hinh 1), chuyén tir mot mé hinh khéng gian gido duc van
hanh sang mot khung quan i nha nude 03 cip. Viée phén 03 cap nay con mang tinh tuong ddng v6i mé hinh 03 16p
(three-layer model) ma Nguyen va Hong (2026) dé xuat khi phan tich chuyén d6i s6 gido duc dai hoc Viét Nam,
cting nhu nghién ciru so sanh chuyén d6i s gido duc dai hoc giita Singapore va Viét Nam cua Nguyen-Anh va cong
sy (2023). V& diéu kién trién khai, AI Base va Al Center doi hoi d4u tu ha ting 16n nén phu hop véi don vi duoc
Nha nuéce hodc ddi tac cong nghé déng dAu tur con Al Lab c6 chi phi thip hon nhung phy thude chu yéu vao ngudn
xa hoi hoa tai chd ctia timg truong; do do rui ro bt binh déng giita cac dia phuong tap trung chi yéu & cap Al Lab,
noi nang lrc huy dong ngudn lyc xa hoi hoa gitra cac truong chénh léch r6 rét.

Ba tryc cau tric néu trén huéng t6i d4u ra 14 nang lyc s6 cho  nguoi hoe theo Thong tur s6 02/2025/TT-BGDDT (Bo
GD-DT, 2025b) va bén mién nang luc tri tu€ nhén tao tai Quyet dinh s 2422/QD-BGDDT (Bo GD-DT, 2026b), dit
rén nén tang phap li vé xa hoi hoa gido duc theo Nghi quyét sé 90-CP (Chinh phii, 1997), Nghi quyét s6 05/2005/NQ-
CP (Chinh phu, 2005); Nghi dinh s6 69/2008/ND-CP (Chinh phu, 2008); co ché tai chinh theo hudng xa hoi héa ngudn
Iuc; ha t?mg bao dam (co so vt chét, thiét b, doi ngii GV). Khung li luén nay cho théy QLGD AI va Robotics khong
chi 1a quan Ii néi dung day hoc ma 1a quan 1i mot hé thong da chu thé, da cap do trong diéu kién xa hoi hoa.

3.3. Nhitng vin dé dgt ra tiv thuec tién trién khai tai Viét Nam

O khau 13p ké hoach va co ché tai chinh, du da c6 hanh lang phap i, viéc xéc dinh 16 trinh, phén b6 ngudn lye va co
ché tai chinh xa hoi héa con chua 10 rang, thiéu dong bg. O khéu t0 chirc, khoang cach thé hién rd & doi ngii GV, thiét
bi va hoc liéu: khung ning luc sb di véi GV theo Thong tu s 18/2026/TT-BGDDT (Bo GD-DT, 2026a) doi hoi GV
c6 nang luc Al phu hop, trong khi d6i ngti con thiéu va chénh léch 16n giita cac ving mién, Kinh nghiém quéc té cho
thay hiéu qua trién khai gin chit véi nang luc GV, va viéc bdi dudng theo khung ning lyc can di trude hodc song hanh
voi dau tur thiét bi (Miao va cong s, 2024; U.S. Department of Education, Office of Educational Technology, 2023). O
khau chi dao, thach thirc 16n nhat 1 co ché phéi hop 05 nhém chit thé chua duge quy dinh thanh vin ban huéng dan
thng nhét. Viéc trién khai dai tra gido duc Al tir ndm hoc 2026-2027 theo Quyét dinh s 2422/QD-BGDDT va Cong
vin sb 5588/BGDDT-GDPT (Bo GD-BT, 2026b, 2026¢) cang lam ndi bat khoang cach nay. O khau kiém tra, do ciu
phan ndi dung gido duc Al khong klern tra - danh gi4 riéng (Bo GD-DT, 2026b), can xay dung cong cu danh gia qua
trinh thay vi diém sb, trong khi rubric gan nhu b ngo; mat khac, danh gid hé sinh thai Al va Robotics bang chinh cong
cu do ddi tac cong nghé dé xuit s& kho khach quan. Kinh nghiém qudc té cho thdy thanh cong ciia qua trinh nay phu
thudc vao dung hoa loi ich nhiéu nhém chu thé (Sanusi va cdng su, 2024; Kim va cong su, 2026), va danh gia chi hiéu
qua khi dgc 1ap, minh bach (Pham Thi Tuyét Minh, 2025; Dzhikiya va cong su, 2023).

Bén canh 04 chirc ning quan li, mot khoang cach xuyén sudt 14 tinh cong bang tiép can. Chénh léch ha ting, nang
luc s6 giita cac dia phuong 13 “rao can” 16n (Sarpong va Wube, 2025). Khi tai chinh dya nhiéu vao déng gop tu
nguyén, chuong trinh ¢6 nguy co chi tiép can nhom co diéu kién. Pay la quan ngai thuong tryc trong hop tic cong
tu gido duc (Nguyén Hoai Thu va Vii Thi Phuong Thao, 2020).

Véi nhém gia dinh va cong df")ng, khodng cach con ¢ phia huy dong su tham gia. Ngoai dong gop tai chinh, vai
trd dong hanh va giam sat ciia gia dinh chua dugc 1am 19, trong khi bang chimg qudc té cho thdy sy dong hanh ciia
phu huynh tac dong tich cuc den gido duc STEM (Salvatierra va Cabello, 2022; See va cong su, 2021). V6i cong
dong, thi dlem mai ding & mot sb nha truong va doanh nghlep, thiéu sw tham gia cua to chirc xa hoi - phan anh canh
bao chung rang thiéu co ché chinh thirc khién sy tham gia ciia cic chu thé d& mang tinh hinh thirc (Nguyén Hoai Thu
va Vii Thi Phuong Thao, 2020).

Cac khoang cach néu trén dugc nhan dién qua di chiéu khung li luan véi chinh sach va nghién ctru thir cap,
mang tinh suy luan tir tai liéu chtr chua phai khao sat thuc dia.

3.4. Ham y cho qudn li va hoach dinh chinh sdach

T khung li luan va céc khoang cach da nhén dién, co thé rat ra mot s ham v cho quan li va hoach dinh chinh sach

gido dyc Al va Robotics theo m6 hinh xa hdi hoa: Mt 13, cling ¢b vai trd dinh hudng, gidm sat ctia Nha nude. Kinh
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nghiém hop tac cong tur cho thy gid tri mé hinh khéng ndm & quy mé ngudn luc ma & cht luong thiét ké co ché va
nang luc giam sat ciia khu vye cong (N guyén Hoai Thu va Vii Thi Phuong Thao, 2020; Pham Thi Tuyét Minh, 2025).
Vi vay, xay dyng bo tiéu chi danh gia chit luong ddc 1ap, khong phu thude don vi cung Gng, 1a wu tién hang dau; Hai
la, da dang hoa déi tac cung ung va hoan thién co ché phéi hop gitra 05 nhém chi thé. Viéc phu thudc vao mdt hodc
mot vai doi tac cong nghé tiém an rui ro vé tinh bén vimg va kha nang thuong luong cua nha trudng; do do, khuyén
khich nhiéu ddi tic cung tham gia tai mot dia ban, kém theo quy ché phdi hop quy dinh 13 trdch nhiém vé chat luong
chuyén mon, bao tri thlet bi va cép nhét hoc liéu, s& giup giam rui ro va tang vi thé ctia khu vire cong; Ba 13, can wu tién
phat trién nang lyc s cho doi ngli GV theo Thong tu s6 18/2026/TT-BGDDT (B GD-DT, 2026a), coi déy 1a dicu kién
di trude hodc song hanh véi dau tur thiét bi, tranh tinh trang cong ngh¢ dugc trang bi nhung khong khai thac hiéu qua;
Bén 13, thé ché hoa nguyén tic cong bang tiép can thong qua quy dinh khung vé& mirc déng gop tir phy huynh va co ché
hé trg HS ¢6 hoan canh kho khin, dong thoi ting cudng vai trd giam sat ciia cong dong va Ban dai dién cha me HS;
Nam 14, ban hanh tiéu chuén t6i thiéu vé ha tﬁng, nhan lyc, chi phi cho ting cép, lam can ctr dé mdi dia phuong tu 1ap
ké hoach dAu tur hing ndm cho gido duc Al va Robotics.

4. Két luan va binh luin

Bai bao da xay dung khung li luan QLGD Al va Robotics theo m6 hinh xa hoi héa, tich hop 04 chuc nang, 05
nhom chii thé va mé hinh 03 cap, duoc anh xa vao ciu tric hanh chinh cua Viét Nam, dat trén nén tang phap li va
diéu kién bao dam. Khung li luan nay gop phan lap “khoang trong” vé cach tiép can quan Ii dbi voi mot noi dung
gido duc méi, ddng thoi cung cip cong cu phan tich dé nhan dién cac khoang cach gitra Ii lugn va thuc tién.

Vé y nghia thuc tidn va chinh sich, QLGD Al va Robotics can duoc tiép can nhur quan li mot hé théng da chu
thé, da cap do, trong d6 vai tro dinh hudng, giam sat cia Nha nude song hanh vai co ché huy dong, diéu phdi ngudn
luc xa hdi hoa; cac khoang cach ¢ 04 chirc nang quén 1i goi ¥ nhiing uu tién chinh sach twong ing da néu ¢ muc 3 4.

Nghién ctru nay ¢6 mot sé han ché: Thir nhét, day 1a nghién ciru li luan dya trén tong quan tai liéu va phéan tich
chinh séch, khong sir dung khao sat, phong vén hay dir liéu trién khai tai dia phuong hodc trudng hoc cu thé; do do
nhitng nhan dinh vé thuc tién 1a suy ludn tir d6i chiéu van ban va tai liéu thi cap, can dwoc kiém ching bang dir liéu
thuc dia trong cac nghién ctru tiép theo; Thir hai, mé hinh 03 cip va bang phan dinh vai tro 05 nhom chii thé 1a dé
xuét 1i luan cua tac gia, chua duoc lugng héa vé chi phi, tiéu chuan t6i thiéu va chua kiém dinh tinh kha thi trong
diéu kién ngudn luc khac nhau giita cc dia phuong; Thir ba, khung 1i luan dya trén khung chinh séch hién hanh, nén
¢6 thé can diéu chinh khi chinh sach thay doi. Pay ciing 1a huéng nghién ctru tiép theo ciia tac gia: trién khai nghién
ctru thyc nghiém nham kiém dinh khung Ii luén va d4nh gia thuc trang quan 1i trién khai gido duc Al va Robotics tai
cac truong phd thong, didc biét & nhimg dia ban khac biét vé kinh té - vin hoa - xa hoi. Khi dugc kiém dinh va bo
sung bang dir liéu thuc chimg, khung li luan ¢ thé tré thanh cong cu hitu ich cho viée hoach dinh va trién khai gido
duc Al va Robotics hiéu qua, bén viing, cong bang.

Tuyén b vé vai trd ciia cac tac gia: Tran Van Pat: Dé xudt y twdng nghién ciru, gidm sat, chi dao qud trinh nghién
citu, hwdng dan chinh sira va phan bién ban thdo; Lwong Viét Hodng: Xay dung y twéng nghién ciru, xdc dinh va
thiét ké phirong phdp nghién ciru, thiee hién nghién cieu va thu thip dit liéu, viét ban thao va hodn thién ban thdo.
Tuyén bo vé GenAl va Quyén tic gia: Trong qud trinh chudn bi va chinh sita ban thio nay, cdc tic gia sir dung
cong cu Al tao sinh Claude cia Anthropic dé ho tro 03 khéu cu thé: (1) Ra soat, chudn héa tir ngir theo yéu cau trinh
bay cua Tap chi Gido dyc; (2) Tra citu, tong hop so b va kiém tra dinh dang trich dan APA 7™ ddz VOl cdc nguén
tai liéu tham khdo quoc @ (3) Ho tr trinh bay so d6 khung Ii lugn (Hinh 1). Cac tac gia da tryc tiép kiém tra, doi
chiéu toan bé trich dan véi nguon goc, ndi dung chinh sach dioe vién dan, hinh vé/so do va ldp ludn khoa hoc va
chiu hoan toan trach nhiém vé ngi dung khoa hoc, do chinh xdc cua trich dan va toan bé ban thao.

Tuyén bo vé xung ddt lgi ich: Cdc tdic gia tuyén bé khéng c6 xung dot loi ich.

Thoéng tin tai trg: Nghién ciu nay khong nhdn dwoc tai tro' tir bén ngoai.
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