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ABSTRACT

This study proposes the Layered Al Curriculum Architecture (LAIC) for K—
12 education to balance the stability of academic foundations with
adaptability to rapid advances in Al technologies. Based on a synthesis and
comparison of international frameworks, curriculum standards, and research,
LAIC establishes three knowledge strands: Al Literacy, Al Applications and
Engineering, and Al Science, together with a spiral learning progression from
Grades 1 to 12. The architecture comprises a Stable Core, which maintains
the educational philosophy, knowledge structure, and learning progression,
and an Adaptive Layer, which allows topics, tools, learning resources, and
implementation contexts to evolve. Mapping LAIC against Vietnam’s

national Al education framework illustrates its structural compatibility and
adaptability.

1. Mé dau

Tri tu¢ nhan tao (AI) dang trd thanh mot thanh phan phd bién ctia méi truong thong tin, hoc tap va doi song xa
hoi, 1am thay d6i can ban cach con ngudi tlép can tri thire va ra quyét dinh. Trudc su hién dién siu rong do, gido duc
phd thong khong chi ngimg ¢ viée huong dan sir dung cong cu ma phai bao vé quyen chi dong, phdm gia va ning
Iyc kiém soat t6i hau cua con ngudi. Khung ning lyc cia UNESCO (2024) khing dinh gido duc Al _phai dya trén
dinh hudng lay con ngudi lam trung tam, bao quat cac phuong dién dao dirc, ki thuat, img dung va thiét ké he thong
Dong thoi, OECD va European Union (2026) nhan manh viéc tich hgp hai hoa gitra klen thire, ki ndng va thai do dé
gitip nguoi hoc hiéu, danh gid va stir dung AI mét cach co trach nhiém trong xa hoi sb.

Vi€e xdc dinh cc thanh td nang lyc nén ting vé Al di thu hut sy chii y ciia nhidu tac gia. Long va Magerko
(2020) dinh nghia hoc van Al (Al Literacy) 1a tap hop nang luc cho phép ca nhan danh gia phé phan cong nghé Al
giao t1ep va cOng tac hiu qua vo1 Al trong cac bdi canh da dang. Tong quan 30 cong trinh ciia Ng va cong sur (2021)
cu thé hoa hoc van Al thanh bon phuong dién: biét va hiéu; st dung va ap dung; danh gia va sang tao; cung cac van
dé dao dirc. Cac nghién ctru nay thong nhat ring gido duc AI doi hoi sy két hop giira tri thirc khai niém, thyc hanh
cong nghé, tu duy phan bién va trach nhiém xa hdi, gitip phan bi¢t rd hoc véan Al véi viée dao tao thao tac cong cy
thudn tay hay dio tao ki thuat chuyén sau.

Trén thyc té trién khai ¢ cép phé thong, cac sang kién quéc té da nd luc cu thé hoa hoc van Al thanh céu tric ndi
dung va tién trinh hoc tap. AI4K 12 Initiative (2020-2021) dé xuét nim ¥ tuéng 16n bao gdm cam nhan, biéu dién va
suy luan, hoc, trong tic ty nhién va tic dong xa hoi. CSTA va AT4K 12 (2025) cing CSTA (2026) tiép tuc xac dinh
cac uu tién hoc tap AI cho moi HS, tich hop Al vao khoa hoc méy tinh thong qua mdi két ni giita dir liéu, thuat
toan, lap trinh, hé thong va tac dong xa hoi. Tuy nhién, khao sat ciia UNESCO (2022) vé cac chuong trinh Al do
chinh phu cong nhan cho thiy sy da dang va phan manh trong cac mé hinh 6 chtrc, khang dinh rang viéc xac dinh
“day ci gi” méi chi la mot phan cta bai toan thiét ké chuong trinh.

Su thiéu vang mot cu tric tong thé dan dén nhimg thach thirc 16n ¢ cap d6 kién triic chuong trinh. Bao cdo tong
quan cta Sanusi va cong su (2023) chi ra rang viéc day va hoc may & phd théng hién van bi chia 1& giita phat trién
chuong trinh, cong nghé va su pham, dong thoi thiéu hut nghiém trong cac khia canh xa hoi va dao dirc. Néu chuong
trinh duoc thiét ké quanh céac cong cu hién hanh, né s€ nhanh chong 16i thoi khi cong nghé thay doi; nguoc lai, néu
chi duya trén céc khai niém ki thuat kho khan, chuong trinh s& thiéu tinh su pham va gdy qua tai cho HS (OECD,
2025; UNESCO, 2024). Tai Viét Nam, du Chuong trinh gido duc phé thong mon Tin hoc 2018 (Bd GD-DT, 2018)
d3 tao bé do vé tu duy dir liéu va thuat toan, Al van khong thé bi gian lugce thanh mot phan mo rong thuan tiy ciia
lap trinh hay ki ning phan mém.
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Trude yéu cau can béng gilra tinh 6n dinh cua nén tang hoc thuat va sy bién d6i nhanh cta cong nghé, bai bao dé
xuét Kién tric chuong trinh gido duc Al phan ting (Layered Al Curriculum - LAIC) danh cho HS tir 16p 1 dén 16p
12. Myc ti€u trung tdm cta LAIC la thiét lap mot kién triic su pham bén vimng thong qua viéc phan tach Loi on dinh
(bao gom Triét li nhan van, ba mach tri thirc Hoc vén Al Ung dung va Ki thuat Al , Khoa hoc Al va tién trinh phat
trién dong tim) voi Lép thich g (cho phép linh hoat cép nhét cong cu, hoc liéu, bdi canh trién khai va cac yéu cau
chinh séch bén ngoai ma khéng lam pha v logic nén tang). Kién triic nay da dwoc sir dung lam co so phat trién
Chuong trinh Tri tug nhan tao 16p 1-12 va chuyén héa thanh hé thdng hoc lidu twong tmg (SEDIDCO, 2026).

Pé dat dugc muc tiéu trén, nghién ctru tp trung giai quyét bdn cau hoi cdt 16i: (1) Triét li va quan diém nao dinh
huéng mot chuong trinh gido duc Al nhan vin, khoa hoc va bén vimg? (2) Tri thire Al can dugc t6 chire thanh nhimg
mach nao dé phan dnh dung ban chét linh vue va phi hop véi phd thong? (3) Nang luc Al duge pht trién nhu thé
nao tir 16p 1 dén 16p 12 bao dam tinh dong tim va tang dan d triru trong? (4) Céc thanh t6 duoc t6 chirc thanh kién
tric Loi 6n dinh - L6p thich g ra sao dé chuong trinh vira nhit quan vira thich tmg linh hoat? Céu triic bai bao lan
luot trinh bay 101 giai cho bon cau hoi nay trude khi minh hoa kha ning thich tmg cua kién triic qua mot truong hop
dbi sanh chinh sach.

2. Phuwong phap nghién ciru

Nghién ctru sir dung phwong phap nghién ctru li luan, két hop phan tich, tong hop va ddi chiéu tai liéu nham xac
lap co s& khoa hoc cho viée dé xuat kién tric chuong trinh gido duc AL Qua trinh xdy dung kién trac tham chiéu
quan diém nghién ctru thiét ké chuong trinh ctia van den Akker (2010), trong d6 cac khai niém va goc nhin phén tich
duoc sir dung dé tang tinh minh bach, nhat quan va can bang trong qua trinh phén tich va phat trién chuong trinh.

Viée tim klem tu liéu nghién ctru khong nhim thuc hién mot tong quan hé thong ma nham xéc dinh ¢6 chu dich
cac ngudn nén tang va ¢6 gia trj tham chiéu truc t1ep cho bén cau hoi nghién ctru. Ngudn tu lidu dugce tim kiém va
Iya chon c6 chu dich theo hai nhom. Nhém thtr nhit gdm céc van ban chinh thire, khung ning lyc, chuin va chuong
trinh giao duc AI hodc khoa hoc may tinh do céc co quan, t6 chirc co tham quyén cong bd, tiéu biéu 1a AI4K12,
UNESCO, OECD va European Union, CSTA, B GD-DT va Ministry of Education New Zealand (2017). Cac tai
liéu nay dugc truy xuét tir ‘ngudn cong bé chinh thire ctia co' quan hodc t6 chirc ban hanh. Nhom thir hai 14 cac nghién
ctru hoc thuat dugc tim kiém véi cac cum tir khoa tiéng Anh két hop theo chu dé va dbi tugng: “Al literacy”, “artificial
intelligence education”, “Al curriculum”, “artificial intelligence curriculum”, “machine learning education”, ket hop
voi “K-127, “school”, “primary education” hodc “secondary education” dong thoi truy vét cac cong trinh nén ting
va nghién ctru tong quan duoc trich dan trong cac tai liéu ¢4 lién quan. Tai liéu duoc lya chon khi dap img cac tiéu
chi: (1) Ia van ban chinh thirc cua to chirc 6 tham quyén hodc cong trinh da dugc binh duyét; (2) tap trung tryc tlep
vao gido duc Al & phd thong, hoc van Al gido duc hoc may hodc thiét ké chuong trinh; (3) cung cap can cir Ve triét
li gido duc, nang lyc, cau truc tri thiec, tién trinh phat trién hodic cac thanh chuong trinh; va (4) c6 nguon xuét ban
va thong tin thu muc ¢6 thé kiém chimg. Céc tai lidu chi tap trung vao mt cong cu Al cu thé, khong lién quan dén
gido duc phd thong hodc khong cung cap cin cir cho cac van d& nghién ctru dugc loai khoi tap tai liéu phan tich.

Trén co s két qua phan tich, qué trinh xay dung LAIC dugc thuc hién theo logic: xac lap triét li gido duc AT > khai
quét ba mach tri thirc > xdy dung tién trinh phat trién nang luc 16p 1-12 = xéc Iap kién tric Loi on dinh = Lop thich
{mg > ddi sanh kién tric. Ba mach tri thirc duoc hinh thanh trén co s¢ khéi quat tir két qua phén tich d6i chiéu; tién trinh
16p 1-12 duoc t6 chirc theo nguyén tic déng tam - ké thira - mé rong, voi do triru tuong cia tri thic, quyén chu dong cua
nguoi hoc va dg phuc tap ctia hé théng tang dan. Quan hé gilia triét 1i, mach tri thirc, tién trinh va trién khai su pham sau
d6 duoc chu tric hoa thanh kién triic LAIC, trong d6 yéu cau can dat 1 diém ndi gitta Loi on dinh va Lop thich tmg.

Cubi cling, LAIC dugc dbi sanh véi Khung ndi dung gido duc Al qudc gia nham xem xét tinh nhét quan, tinh
twong thich va kha ning thich tmg & cép cu triic. Két qua ddi sanh dugc str dung nhu bing chimg phan tich, khong
phai bang chimg thyc nghiém vé tinh thyc tidn hogc hiéu qua gido duc cta LAIC.

3. Két qua nghién ciru
3.1. Triét li v quan diém tiép cin

Vé mit ban thé, Al 1a linh vuc khoa hoc va ki thuat nghién ctru viée tao ra cac hé théng tinh toan c6 kha nang xu
li dit liéu, hoc tir kinh nghiém, tur dong hoa suy luén va dua ra du doan hay hanh dong nhim giai quyét cac bai toan
phure tap. May tinh khong sé hitu tri tug tur than hay y thirc nhur con ngudi; sy “thong minh” ctia Al van hanh dya trén
cac md hinh xéc suét, thuat toan hoc may va dit liéu huén luyén. Trong khi tri tué con ngudi mang tinh sang tao tu
nhién, cam x1c, tw duy phan bién va gia tri dao dirc, may moc chi mé phong cac biéu hién hanh vi. Viéc nhén thirc 1o
dac diém nay gop phan han ché nhitng cach hiéu cuong diéu hogc gian luge vé Al trong gido duc.

EENTS
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Su hién dién ciia AI dang tai cu tric moi truong thong tin, quy trinh ra quyét dinh, tao ra tri thirc méi nhung
cling mang t6i nguy co thién kién, thao ting théng tin va suy giam quyén tir chu con nguoi. Do do, nguyén tic lay
con nguoi lam trung tam (UNESCO, 2024) doi hoi con ngudi phai duy tri quyén Iiya chon, phé duyét va chiu trach
nhiém dao dire, phap 1i t6i hau ddi voi moi quyét dinh cua hé théng. Al phai phuc vu sy phat trién nang luc, bao vé
pham gi4, sy cong bang, minh bach, an toan va quyén riéng tu cia con ngudi. Trong chwong trinh, nguyén tic nay
khéng phai bai hoc dao dire tach biét ma trd thanh ling kinh danh gia xuyén sudt moi hoat dong Al

O goc do hoc thuat, Hoc van A (Al Literacy) 1a tap hop néng luc cho phép cé nhan biét, hiéu, sir dung, danh gia
phan bién va sang tao co trach nhiém vdi Al trong cac bdi canh da dang (Long va Magerko, 2020; Ng va cong su,
2021). UNESCO (2024) canh bao rang cac chuong trinh Al bj chi phdi boi dao tao san pham thuong mai thuong tap
trung qua nhiéu vao ki nang van hanh cong cu va it quan tim dén nhitng van dé rong hon ve hoc tp, cong dan va xa
hoi. LAIC vi vay thiét ké mot tién trinh trong d6 HS di tir trai nghi€m va nhan biét AI dén hiéu di liéu va mé hinh,
d4nh gia hoat dong ciia AL sir dung Al dé giai quyét van dé va cudi cing tham gia kién tao cac hé thong Al & mirc
phtt hop véi giao duc phd thong.

Su xuét hién ctia AI lam dich chuyén ban chat viéc day va hoc tir truyén thy tri thirc don thudn sang phat trién
nang lyc danh gia, xu li thong tin va cong tac gitra Con nguoi va Al (OECD, 2025). Dé dap ung su thay d6i nay,
chuong trinh dugc thiét ké theo quan diém “on dinh vé khoa hoc nhung m¢ vé cong ngh¢” va phat trién dong tam
K-12. Céc khai niém khoa hoc cbt 161 (dix li€u, mo hinh, suy luan trach nhi€m) co tudi tho hoc thuét dai duge gilt on
dinh, trong khi cac cong cu va bdi canh tmg dung dugc mo dé cap nhat linh hoat.

Chuong trinh LAIC duogc thiét ké theo nguyén tic dong tam, lién tuc va phi hop lira tudi. Cung mot y tuong khoa
hoc s& quay trd lai qua cac cip hoc véi do triru tuong, quyen chu dong va do phure tap hé thdng tang dan. Lap luan
nay ciing phit hop voi OECD (2025), theo d6 sy phat trién ning luc Al budc hé thong gido dyc phai xem xét khong
chi cong nghé co thé 1am gi ma con nhimg tri thirc va ning luc nao con ngudi can tiép tuc phat trién trong bdi canh
cong nghé thay d6i nhanh.

Cudi ciing, chuong trinh dugc thiét ké theo quan diém tich hop. Chuong trinh c6 su lién théng ngang véi Toan
hoc va Tin hoc trong Chuong trinh gido duc pho thong 2018 (Bo GD-BT, 2018), dic biét thong qua tu duy dif liéu,
thudt toan va giai quyét van dé, nhung van duy tri cac dic trung hoc thuat riéng cta gido duc AL Al duoc xac lap
nhu mét linh vuyc tri thire lién nganh, trong d6 nguoi hoc khong chi sir dung cong nghé ma con timg budc hiéu cach
cac hé théng Al hoat dong, danh gia két qua va xem xét viéc str dung Al trong mdi quan hé voi con ngudi va xa hoi.
Tu duy phan bién, dao dtrc va trach nhiém ciia con ngudi dugce tich hop xuyén sudt qué trinh hoc tap, qua d6 bao
dam rang sy phat trién nang e ki thuat luén gin voi nang luc danh gia va sir dung AT mot cach ¢6 trach nhiém.
3.2. Cdac mgch tri thirc ciia chwong trinh

Mot thach thire khi xay dung chuong trinh Al 1 t6 chitc mot linh vuc rong va lién nganh thanh s6 lugng mach
vira du dé phan anh cac phuong dién c6t 16i nhung van thuan loi cho thiét ké su pham. Cac khung qudc té t6 chirc
Al theo nhing cach khac nhau: AI4K12 sir dung ndm ¥ tudng 16n; UNESCO st dung bén phuong dién nang lyc;
Ng va cong sy (2021) t6 chirc hoc van Al thanh bon nhém; CSTA tich hop Al trong nhiéu linh vyc cta khoa hoc
may tinh. Sy da dang nay cho thay khong ton tai mot cach phan loai duy nhat, nhung c6 thé nhan dién ba phuong
dién chirc ning twong dbi 6n dinh: con ngudi - xa hoi, tmg dung - ki thuat va khoa hoc - hé thng.

Trén co s& d6, LAIC xac 1ap ba mach tri thirc ctia chuong trinh gdm Hoc van Al (Al Literacy), Ung dung va Ki
thuat AI (Al Applications and Engineering) va Khoa hoc Al (Al Science). Ba mach duoc phén dinh theo chirc nang
tri thirc chu dao: Hoc van Al tap trung vao hiéu, danh gia va st dung Al c6 trach nhiém trong quan h¢ véi con nguoi
va xa hoi; Ung dung va Ki thuat A tp trung vao twong tac, khai thac, tich hop va phat trién giai phap AI; Khoa hoc
Al tap trung vao dit liéu, mo hinh, nguyén li va co ché hoat dong cua hé théng Al Ba mach co trong tam khéac nhau
nhung khong tach biét tuyét dbi; mot yéu cdu can dat hodc hoat dong hoc tap co thé huy dong df”)ng thoi tri thire tir
nhiéu mach.

Hoc van Al bao gdm nhan thirc vé Al quan hé nguoi - Al kha nang danh gia dau ra, dao dirc, cong bang, quyén
riéng tu, minh bach, trach nhiém, tac dong xa hoi va nang luc cong dan trong ki nguyén AL Céu tric ndy tuong thich
voi cac phuong dién tu duy lay con ngudi lam trung tam va dao dirc Al cia UNESCO (2024), nhung dugc tich hop
thanh mot mach nham gan cac nguyén tic dao dirc véi nhimg quyét dinh thue tién vé lya chon va sir dung cong ngh¢.

Mach Ung dung va K1 thut Al tap trung vao kha nang tuong tac, lya chon, khai thac va tich hop hé théng Al
trong qua trinh giai quyet van dé. Noi dung tiéu biéu gdm twong tac ngudi - Al nhén dang ¢ goc do ing dung,
chatbot, Al tao sinh, thiét ké dau vao (prompting), kiém thir d4u ra va phat trién giai phap. Trong tim khong dit vao
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thao tic trén mot cong cu thuong mai cu thé ma vao cac ki ning c6 tinh chuyén giao, gitip nguoi hoc thich tmg khi
nén tang cong nghé thay d6i (UNESCO, 2024; OECD va European Union, 2026).

Khoa hoc Al cung cip co s¢ dé giai thich tai sao va bang cach nio cac hé thong Al hoat dong. Noi dung gom dit
liéu, biéu dién, mau, phan loai, dw doan, hoc may, mé hinh, mang no-ron, danh gia, toi wu v kién triic hé thong Al
Mach nay tao cau ndi véi khoa hoc may tinh va khoa hoc dit liéu nhung dugc t6 chire theo muc tiéu hiéu nguyén li
vahé théng Al khong theo muc tiéu dao tao chuyén mon hep.

Dic diém va vai trd ctia ba mach tri thirc trong chwong trinh LAIC dwoc mé ta ¢ bang 1.

Bang 1. Bdc diém va vai tré ciia ba mach tri thire trong chuwong trinh LAIC

Mach tri thire Trong tim Ndi dung tiéu biéu Vai tro theo cip hoc
Hoc vén Al Con ngudi, xi hoi, trach | Nhan thirc Al dao dirc; cong bang; quyén riéng | Nbi bat & tiéu hoc, xuyén sudt
j nhiém tu; tac dong xa hoi toan bg chuong trinh
Ung dung va Ki | Sirdung, tuong tac, tmg | Nhan dang & goc do tmg dung; tuong tac ngudi- < A
thuat Al dung Al chatbot; Al tao sinh; cong cu Al Téng trong tim 6 THCS

Dit li¢u; hoc may; mo hinh; mang no-ron;
nguyén li mo hinh ngdn ngl; danh gid; t0i wu; | Puge dao sdu ¢ THPT
kién triic hé thon

Su phén dinh ba mach dya trén chirc nang tri thitc chi dao, khong ham y cac mach ton tai biét lap hay loai trur
1an nhau. Mot noi dung, yéu cau can dat hodc hoat ddng hoc tap co thé huy dong déng thoi nhiéu mach, tiy theo muc
tiéu va goc tiép can.

3.3. Tién trinh phdt trién néing luc

Két qua thir ba 1a mot tién trinh lién tuc tir 16p 1 dén 16p 12 dugce khai quat thanh ba giai doan: Nhan thirc va hoc
van; Cong ngh¢ va trong tac; Khoa hoc va hé théng. Tién trinh nay duoc xdy dung nhu mot gia thuyét thiét ké dua
trén nguyén tic dong tam, cac dai 16p cua Al4K12, dinh hudng phat trlen ning lyc trong Chuong trinh gido duc phd
thong moén Tin hoc 2018 va yéu cau tang dan vé do triru twong, quyén chu dong ciia ngudi hoc va do phire tap hé
théng (AI4K 12 Initiative, 2020-2021; Bo GD-DT, 2018).

O cép tiéu hoc, tién trinh gdm Nhan biét > Phan loai > Suy luan = Van dung - Kién tao, dwoc to chirc theo
huéng dong tAm, tir trai nghiém true quan dén bude du kién tao hé thong AT don gian: 16p 1 1am quen véi may thong
minh théng qua viéc kham pha cach may “nhin”, “nghe” va tuong tac v6i con nguoi; 16p 2 tim hiéu cach may hoc tir
cac vi dy, nhan biét dic diém chung va thyc hién phan loai; 16p 3 chuyén sang dit liéu, du doan va cach may sir dung
dir liéu dé dua ra quyét dinh, dong thoi budce dau nhan biét gidi han ciia két qua Al 16p 4 mé rong sang nhan biét, sir
dung Al trong doi séng va hoc tép, déng thoi thye hién cac hoat dong, du dn (mg dung Al don gian; 16p 5 tién t&i lap
trinh AI va ty tao mot mé hinh AI don gian thong qua cac budc thu thap dit liéu, huan luyén, kiém thir, danh gia va
cai thién m hinh. Tién trinh nay gitip cac khai niém Al triru tuong dugc hinh thanh tir trai nghiém cu thé, timg budc
chuyen HS tir nhan biét va tuong tac véi Al sang sir dung, danh gia va bude dAu tham gia tao ra hé thong AL

O THCS, HS chuyen tir nhan b1et va trai nghiém Al sang hiéu nguyén li, sr dung va dénh gia Al trong céc tinh
hubng phtrc tap hon. Tién trinh gdm: Nhan dang > Hoc may - Tuong tac - Tac dong xi hoi. Lop 6 di sau vao
nhan dang; 16p 7 hé thong héa hoc méy thong qua phan loai, du doan, hoc ¢6 giam sat, khong giam sat va hoc ting
cudng; 16p 8 tap trung vao twong tac ngudi-may va chatbot; 16p 9 mo rong sang tac dong xa hoi, nghé nghiép va du
an Al vi cong dong. Tién trinh nay thé hién sw chuyén dich trong tim tir cdu hoi “Al lam duoc gi?” sang “Al hoc
nhu thé nao, trong tac voi con ngudi ra sao, két qua co dang tin khong va giai phap nay c6 nén dugc sir dung khong?””.
Dinh hudng nay tuong thich voi két qua tong quan ciia Sanusi va cong sur (2023), trong d6 céc tac gia nhan manh
rang gido duc Hoc may K-12 can dugc phat trién khong chi & phuong dién chwong trinh, céng nghé va su pham ma
con can ting cuong xem xét cac ham y xa hoi va dao dire cia hoc may.

O THPT, tién trinh chuyén sang Khoa hoc va hé théng Giao tiép 1énh > Kién triic/nguyén Ii > Tac nhan. Lép 10
tlep can Al tao sinh, dir liéu huan luyén va ki thuat giao tiép véi m hinh; 16p 1 1 nghién ctru su hon cac nguyén li va
kién trac nhu mé hinh ngén ngit 16n, mang no-ron va sinh tang cuong truy xuat; 16p 12 phat trlen toi tac nhan Al va
nhimg hé théng c6 kha nang thyc hién chudi hanh dong, 1ap ké hoach va t6i wu. Viéc dua giao tiép 1énh trude kién tric
khong c6 nghia chuong trinh 1y ki thuat viét 1énh lam nén tang khoa hoc; n6 déng vai tro nhw mot cira vao quan sat dugc
dé HS dat gia thuyét vé hanh vi cia m hinh, kiém thir dau ra, nhan biét vai tro cia dit liéu va gii han cia hé thong.

Nhin tong thé, tién trinh ctia LAIC khong nén dugc hiéu don gian 1a mot chudi 12 chi dé theo 12 16p. Pong gp quan
trong hon 14 m hinh phat trién ning luc tir trai nghiém Al t6i kha ning hiéu va kién tao h¢ thdng. Trén chiéu nhén thirc,
HS chuyén tir hién twrong va vi du sang dit liéu, mé hinh rdi kién trac hé thong. Trén chidu quyén chii dong, HS chuyén

Nguyén li, m6 hinh, hé

Khoa hoc Al théng
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tlr quan sat va trai nghiém sang sir dung, thir nghiém, danh gia, r6i thiét ké va tich hop. Trén chiéu do phuc tap hé thong,
HS di tir mot chire ning Al don 1é t6i mo hinh, tmg dung va cudi ciing 13 hé thong nhiéu thanh phan. Trong toan b tién
trinh nay, tr duy lay con nguoi lam trung tam va dao dirc Al khong phai mot giai doan riéng ma Ia truc xuyén suot.

3.4. Kién triic c phéin tang ciia LAIC

Ket qua tong hop cia nghién ctru cho thiy LAIC ¢6 thé dugc mé hinh hoa nhu mot kién trac chuong trinh hai
16p, gom Loi on dinh va Ldp thich img. Hai 16p dugc lién két trong mot cau tric thng nhét, xoay quanh nim cau
hoi nén tang cua thiét ké chuong trinh: Vi sao can day? Ngudi hoc can phat tnen nhimg nang luc ndo? Nhimg nang
luc d6 duoc hinh thanh trén nén tang tri thirc nao? Qua trinh hoc tap can dugce td chire nhu thé nao? Va két qua hoc
tap can dugc danh gia bang cich nao? Trong do, Loi 6n dinh duy tri ddc trung va tinh nhét quan hoc thuat ciia chuong
trinh; L6p thich Gmg cho phep chwong trinh thay ddi cach trién khai khi cong nghé, hoc ligu, bdi canh gido duc va
yéu cau chinh sach bién d01 Nho su phan biét nay, tinh bén viing ctia chuong trinh giam mire d6 phu thude vao tudi
tho ctia mdt cong cu hodc nén tang Al cu thé.

L&i 6n dinh chtra nhitng thanh t5 quyét dinh ddc trung ctia chuong trinh: triét Ii ldy con ngudi lam trung tam; cac
nang luc can hinh thanh; ba mach tri thirc Hoc vén Al Ung dung va Ki thuét Al, Khoa hoc Al truc t6 chuc tri thue
xuyén sudt; va tién trinh phat trién niing luc qua cac cip hoc. Cac thanh t6 ndy tao thanh hé quy chiéu twong dbi bén
vitng dé tra 161 ba cau hoi dau tién: vi sao can gido duc AL nguoi hoc can phat trién nang luc gi va nhing ning luc
d6 dua trén nén tang tri thirc nao. L5i 6n dinh vi thé khong dwoc xéc 1ap theo danh muc cong ngh¢ hién hanh ma dya
trén nhitng ciu trac tri thire va nang lue c6 kha nang duy tri gid tri khi cong nghé thay doi.

Bén trong L1 0 6n dinh, tri thirc dugc t6 chirc theo mdt truc xuyén sudt: Dit liéu = Mb hinh > Tuong tic> Hé
théng Al 2 Ung dung va tac dong xa hoi. Bay khong phai la quy trinh van hanh bat budc ciia mot hé thong Al hay
trinh ty ¢b dinh ciia cac chu d&, ma 1a cAu trac su pham gitip t6 chirc va phat trién tri thirc theo mirc d6 ngay cang
sau. Dit liéu gitip ngudi hoe hiéu co sd thong tin ciia AL; md hinh giai thich cach hé thong biéu dién va hoc tir dir
liéu; twong tac mé rong sang quan hé nguoi - Al; hé ﬂléng Al dit cac thanh phan trong mot cu tric tong thé; con
ung dung va tac dong xa hoi dua vi€c phan tich trd lai muc dich, loi ich, rii ro va trach nhiém cua con ngudi. Nho
d0, cac ndi dung ki thudt dugc két nbi véi bdi canh sir dung va tic dong xa hoi ciia AL

O cép do hoat dong, truc tri thire trén dugc cu thé hoa bang chu trinh su pham Cam nhan - Hoc = Suy luin 2>
Hanh dong - Panh gia - Cai thién. Chu trinh dinh hu6ng viéc chuyén céc khai niém AI thanh nhig cau hoi co
thé quan sat va trai nghiém: h¢ thong tlep nhén thong tin gi, hoc tir dir liéu nao, suy ra diéu gi, tao ra hanh dong hoic
két qua gi, hoat dong t6t dén dau va c6 thé cai thién nhur thé nao. Qua do, danh gia va cai thién dugc xem 1a mot phan
clia qua trinh tim hiéu va thiét ké h¢ théng Al thay vi chi 1a hoat dong cudi cing.

Néu Lai 6n dinh xac lap nhing thanh t6 can duoc duy tri, thi L6p thich img cu thé hoa cac yéu cau can dat thanh
nhimg phuong 4n trién khai phi hop. Lp nay bao gobm chu de, hoat dong hoc tép, cong cu va nén tang Al dir liéu
minh hoa, hoc liéu, bdi canh dy 4n, san pham hoc tép, hinh thirc t6 chirc va phuong thirc danh gia. Cac thanh t6 nay
¢6 thé duoc didu chinh theo lira tudi, didu kién nha truong, su phat trién cia cong nghé va yéu cau chinh sich ma
khong lam thay ddi ciu trac hoc thuat ct 15i.

Yéu cau can dat 1 diém ndi giita L5i 6n dinh va L6p thich tmg. Mot mat, mdi yéu ciu can dat duoc xac 1ap trén co
s6 triét i, nang luc, mach tri thirc va tién trinh phét trién thudc Loi 6n dinh; mét khac, yéu cau d6 dugc cu thé hoa thong
qua chii d&, hoat dong, hoc lidu, san pham va danh gid thugc L6p thich img. Nho do, cac phuong an trién khai c6 thé
thay doi theo cong nghé va bbi canh gido duc ma van bao dam dinh hudng ning lyc va tinh nhat quan cua chuong trinh.
3.5. Minh hga khd nang thich vng ciia LAIC: DPoi sanh véi Khung ngi dung gido duc Al quoc gia

Kha ning tiép nhan cac yéu cau chinh sach bén ngoai duoc hinh thanh hodc diéu chinh sau qua trinh thiét ké 1a
thude do quan trong cho tinh bén vimg ciia mot kién tric chuong trinh. Nghién ctru st dung Khung néi dung giao
duc Al cho HS pho thong (Bo GD-BT, 2026) nhu mdt truong hop dién hinh & Lép thich tmg. Trong khung nay,
ning luc Al dugc cu triic thanh bén mién: Tuw duy ldy con nguoi lam trung tam (NLa), Pao ditc AI (NLb), Cdc ki
thudt va img dung AI (NLc), va Thiét ké hé thong AI (NLd) (B6 GD-DT, 2026). Khi d6i sanh v6i LAIC, bon mién
nang lyc nay dugc anh xa 1én ba mach tri thire: Hoc van Al Ung dung va K7 thudt AI va Khoa hoc Al Két qua tham
chiéu d6i sanh bon mién nang lyc ciia Khung véi ba mach tri thirc LAIC (bang 2) cho thay mbi quan hé giita hai cu
triic khong phai 1a sy trong Gmg 1-1 guong ¢p, ma 1a sy giao thoa da chiéu: mot mién ning lyc cua Khung c6 thé
huy dong dong thoi nhidu mach tri thire ciia LAIC, va nguoc lai, mot mach tri thirc ciia LAIC déng gop cho nhiéu
mién nang lyc chinh sach. Ma trdn 3 x 4 nay vi vay khong tao ra 12 nhom ndi dung doc lap va khong lam phat sinh
mot kién tric chuong trinh méi. N6 dong vai trd hé quy chiéu ddi sanh, cho phép dinh vi céc yéu ciu cua Khung
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quoc gia trong klen trac hoc thuét da c6 cua LAIC. O cép phén tang, tnet li, ba mach tri thire, truc t6 chuc tri thire va
tién trinh phat trién van thudc L5i 6n dinh; cac mién nang lyc va yéu cau can dat cua Khung qudc gia dugc tiép nhan
tai L6p thich tmg, sau d6 ¢ thé cu thé hoa thanh chu dé, hoat dong, hoc liéu va danh gia.

Bing 2. Ma trin doi sanh bon mién nang hee ciia Khung 2422 véi ba mach tri thire LAIC

Mién ning lye ciia
Khung 2422

Hoc vén Al

Ung dung va Ki thuat Al

Khoa hoc Al

Tu duy ldy con nguoi
lam trung tam (NLa)

Trong tam: Xac dinh nhu cAu
con ngudi, quyén chu dong,
phim gi4 va mbi quan hé
Nguoi-Al

Luya chon, khai thac va su dung
cong cu Al phuc vu cc muyc tiéu
phat trién ciia con ngudi.

Thiét ké, danh gia va t0i wu hoa he
thong Al theo ti€u chi hudng toi
nguoi dung.

Pao dirc Al (NLb)

Trong tam: Dénh gia tinh cong
bang, sy thién vi, bio mat
quyén riéng tu, an toan va trach
nhiém xa hoi.

St dung di liél{ va cong cu co
trg’lch nhi¢ém; kiém chung chéo
dau ra, trdnh vi pham ban quyén.

Phén tich sai Iéch md hinh; thiét ké
tiéu chi an toan, tinh mjnh bach va
thuat toan khong dinh kién.

Céc ki thuat va ing

banh gia phan bién y nghia,
gidi han va tac dong cla cac

Trong tdm: Tuong téc, thiét ké
prompt, khai thac va tich hgp cac

Gidi thich nguyén li tinh toén, dit liéu
huén luyén va thuat toan 1am nén tang

dung AT (NLc) tmg dung Al trong doi song. mg dung Al vao thyc tién. cho ing dung.
o ) Xac dinh muc dich xa hoi, Tich hop céc thanh phin cone cu Trong tim: Biéu dién dit liéu, huan
Thiét ké h¢ thong Al | dénh gid rii ro, trach nhiém 20 gi%n tron ptéc va gmé)i luxén mo hinh, sinh ting cudng truy
(NLd) gidi trinh va tic dong cta gidi | © ; & xuAt (RAG), tac nhan AL danh gid va

phép. truodng 1ap trinh trong gidi phép. i tién h¢ théng,

DAdi sanh nay cho thiy vé mit phan tich rﬁng cac yéu cau cua Khung quoc gia c6 thé duoc dinh vi trong kién tric
LAIC ma khong doi hoi thay d6i cac thanh t6 cbt 161. Két qua nay minh hoa tinh trong thich va kha nang thich tmg
cua kién tric & cip do cAu trac; khong dugc xem 14 biang chimg thie nghiém vé hiéu qua hoc tip hodc kha ning trién
khai LAIC trén dién rong.

4. Két luan va binh luin

Nghién ctru trinh bay LAIC nhu mot kién tric chuong trinh gido duc AT K-12 ¢6 co sd khoa hoc va cdu triic phan
ting. Pong gop thi nhat 1a triét Ii ldy con nguoi 1am trung tim, trong d6 nang luc ki thuat luén gan voi danh gid,
trach nhiém va quyén chii dong cua ngudi hoc. Dong gop thir hai 1a ba mach tri thire Hoc van AL Ung dung va Ki
thuat Al va Khoa hoc Al cho phép t6 chirc mét linh vuc lién nganh ma khong gian lugc Al thanh ki nang str dung

cong cu hay phan mé 1ong cua lap trinh. Bong gop thr ba 1a tién trinh 16p 1-12 theo nguyén tic dong tam, ting dan
v€ do triru tuong, quyén chu dong va do phire tap hé théng. Dong gop thir tu, va 1a dic trung trung tim ciia LAIC, 14
su phan biét gitra Loi 6n dinh va L6p thich img. .

Kién trac LAIC da dugc hién thyc hoa thanh Chuong trinh Al 16p 1-12, trai qua thdm dinh chuyén mon va dugc
chuyén hoa thanh bo sach tuong tmg do tap thé tac gia bién soan. Viéc bo sach duoc xuat ban cho thiy cac nguyén
tac kién tric 6 thé dugc cy thé hoa thanh hé théng bai hoc va hoc liéu danh cho GV, HS; tuy nhién, bang chimg nay
phan 4nh kha nang hién thuc hoa san pham chir khong chimg minh hiéu qua gido duc. Su phan biét nay can dugc
duy tri dé tranh dong nhét thim dinh chuyén gia va xut ban vai kiém chimg thue nghiém (SEDIDCO, 2026; NXB
Giéo duc Viét Nam, 2026).

Ddi sanh hoi ciru véi Khung ndi dung gido duc Al qubc gia minh hoa thém kha ning thich img ctua LAIC. Bén
mién ning luc ciia Khung c6 thé ‘dugc anh xa 1én ba mach tri thire thong qua Lop thich img ma khong lam thay déi
L5i 6n dinh. Ket qua nay cung ¢6 luan dlem rang mot chuong trinh trong linh vuc cong nghé bién do1 nhanh can 6n
dinh & tang triét li, cAu tric tri thirc va tién trinh, dong thoi mo ¢ tang cong cu, hoc liéu, bdi canh trién khai va yéu
cau chinh sach (Bo GD-DT, 2026; OECD, 2025).

Nghién ctru van c6 nhiing gi6i han can dugc nhin nhan rd. Ba mach tri thirc va tién trinh 16p 1-12 1a céu tric thiét
ké da dugc thim dinh chuyén mon va hién thyc hoa thanh hoc liéu, nhung chua dugc kiem dinh day du bang di liéu
thue ngh1em theo timg nhom tudi. Pbi sanh V()'l Khung qudc gia méi cung cap bang chiing phan tich vé tinh tuong
thich & cap klen tric, chua cho phép két luan vé hiéu qua hoc tap hay kha nang trlen khai trén dién rong. Cac nghién
ctru tiép theo can kiém tra mirc do phi hop phét trién, hiéu qua hoc tap, nang luc trién khai ctia GV va kha ning thich
{ig cua LAIC trong cac didu kién truong hoc khac nhau.

Nhu vy, gia tri cia LAIC khéng ndm & viée ¢b dinh mot danh muc cong nghé cho 12 ndm hoc ma & viéc tao ra
mot kién tric c6 thé duy tri ban sic khoa hoc trong khi thich g véi thay d6i. Co ché Lai 6n dinh - Lép thich timg
cung cap mot hudng tiép can cho thiét ké chuong trinh AI bén vimg: bao toan nhimng gi can 6n dinh va chi dong
thay ddi nhimg gi can thich tmg.
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Theo d6, LAIC nén dugc xem khong phai nhu mot cAu triic dong ma nhu mot kién tric 6n dinh vé nén tang
nhung mé dbi voi bang chimg thyc nghiém va sy phat trién cua khoa hoc AL Néu dugc tiép tuc kiém ching béng
nghién ctru trién khai va danh gi4 tién trinh ning luc, klen tric nay co tiém ‘nang dong gop khong chi cho viée t0
chirc gido duc Al tai Viét Nam ma con cho théo ludn qudc té vé cach chuyén tir cac khung ning luc Al sang mot
chuong trinh tir 16p 1 dén 16p 12 c6 tinh lién tuc, khoa hoc, nhan van va kha thi.

Tuyén bd vé vai tro ciia cac tac gia: Hoang Thi Mai: Lén y twong nghién ciru, xdc dinh phwong phdp va cong cu
nghién citu, viét ban thao, sira chita ban thao. Ha Pang Cao Timg: Lén ¥ twong nghién ciku, xdc dinh phwong phdp
va cong cy nghién cueu, sika chita ban thdo.

Tuyén bd vé GenAl va Quyén tac gia: Trong qud trinh chudn bi ban thao, cdc tdc gid cé sir dung ChatGPT Pro
nham hé tro dich thugt. Cdc téc gia chiu hoan toan trach nhiém doi voi ndi dung, tinh chinh xdc va tinh toan ven
ciia bai viét.

Loi cdm on: Nghién ciu nay duwoc tai tro boi Truong Pai hoc Thu do Ha Noi thong qua dé tai: “Hién trang va xu
thé sir dung Al theo huong co trach nhiém cua sinh vién trong co so gidao duc dai hoc Viét nam”, ma s6: C2026-
ETAMIT-01. Tac gia xin tran trong cam on!

Tai liéu tham khao

AI4K12 Initiative (2020-2021). Grade band progression charts: Five big ideas in artificial intelligence. AI4K12.
https://aidk12.org/gradeband-progression-charts/

B GD-DT (2018). Churong trinh gico duc phé thong mén Tin hoc (ban hanh kém theo Thong tu s 32/2018/TT-
BGDDT ngay 26/12/2018 cia BJ truong Bo GD-DT). ‘

Bo GD-DT (2026). Khung néi dung gido duc tri tué nhdn tao cho hoc sinh phé thong (ban hanh kém Quyét dinh s6
2422/QDb-BGDDT ngay 18/8/2026).

Computer Science Teachers Association (2026). 2026 CSTA PK-12 computer science standards. https://doi.org/
10.1145/3820482

Computer Science Teachers Association, AI4K12 (2025). Al learning priorities for all K-12 students. Computer
Science Teachers Association. https://csteachers.org/ai-learning-priorities-for-all-k-12-students-about/

Long, D., &Magerko, B. (2020). What is Al literacy? Competencies and design considerations. Proceedings of the
2020 CHI Conference on Human Factors in Computing Systems, 1-16. https://doi.org/10.1145/3313831.3376727

Ministry of Education New Zealand (2017). Digital technologies curriculum content. New Zealand Ministry of
Education. https://newzealandcurriculum.tahurangi.education.govt.nz/the-new-zealand-curriculum---technology/
5637209125.p

Ng,D.T.K, Leung, J. K. L., Chu, S. K. W., &Qiao, M. S. (2021). Conceptualizing Al literacy: An exploratory review.
Computers and Education: Artificial Intelligence, 2, 100041. https://doi.org/10.1016/j.caeai.2021.100041

NXB Gido duc Viét Nam (2026). B¢ scch Tri tué nhan tao tir Iop 1 dén I6p 12. Céc Quyét dinh xuat ban s6 109-
120/QbXB-GD ngay 11/02/2026. https://phuongnamretail.vn/products/bo-sach-tri-tue-nhan-tao

OECD (2025). Evolving Al capabilities and the school curriculum: Emerging implications and a case study on
writing (OECD Education Working Papers No. 338). OECD Publishing. https://doi.org/10.1787/647880aa-en

OECD, European Union (2026). Empowering learners for the age of Al: An Al literacy framework for primary and
secondary education. OECD Publishing. https://doi.org/10.1787/65cd27d4-en

Sanusi, 1. T., Oyelere, S. S., Vartiainen, H., Suhonen, J., & Tukiainen, M. (2023). A systematic review of teaching
and learning machine learning in K-12 education. Education and Information Technologies, 28, 5967-5997.
https://doi.org/10.1007/s10639-022-11416-7

SEDIDCO (2026). Gidy xdc nhén vé Chuwrong trinh va bg sach Tri tué nhan tao I6p 1-12. Cong ty C6 phan Pau tur
va Phat trién Gido duc Phuong Nam - don vi thanh vién Nha xuét ban Gido duc Viét Nam.

UNESCO (2022). K-12 Al curricula: A mapping of government-endorsed Al curricula. UNESCO. https://doi.org/
10.54675/ELYF6010

UNESCO (2024). Al competency framework for students. UNESCO. https://doi.org/10.54675/JKJB9835

van den Akker, J. (2010). Curriculum design research. In T. Plomp & N. Nieveen (Eds.), An introduction to
educational design research (pp. 37-50). SLO — Netherlands Institute for Curriculum Development.

20


https://ai4k12.org/gradeband-progression-charts/
https://doi.org/10.1145/3820482
https://doi.org/10.1145/3820482
https://csteachers.org/ai-learning-priorities-for-all-k-12-students-about/
https://doi.org/10.1145/3313831.3376727
https://newzealandcurriculum.tahurangi.education.govt.nz/the-new-zealand-curriculum---technology/5637209125.p
https://newzealandcurriculum.tahurangi.education.govt.nz/the-new-zealand-curriculum---technology/5637209125.p
https://doi.org/10.1016/j.caeai.2021.100041
https://phuongnamretail.vn/products/bo-sach-tri-tue-nhan-tao
https://doi.org/10.1787/647880aa-en
https://doi.org/10.1787/65cd27d4-en
https://doi.org/10.1007/s10639-022-11416-7
https://doi.org/10.54675/ELYF6010
https://doi.org/10.54675/ELYF6010
https://doi.org/10.54675/JKJB9835

	KIẾN TRÚC CHƯƠNG TRÌNH GIÁO DỤC TRÍ TUỆ NHÂN TẠO CHO HỌC SINH PHỔ THÔNG

