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Tom tiit: Bai bao dé xudt mgt mé hinh 16p hoc théng minh tich hop cong nghé tri tué nhan tao (AI) nham néng cao chat
lwong gido duc tiéu hoc tai Viét Nam. Nghién curu da phan tich cac thach thicc trong gido duc tiéu hoc hién nay va tiém
nang g dung ciia cong nghé Al trong viéc ca nhdan héa trai nghiém hoc tdp, hé tro gido vién, va cdi thién két qud hoc
tdp ciia hoc sinh. M6 hinh dé xudt bao gom ndm thanh phan chinh: hé thong quan Iy hoc tdp thong minh, nén tang danh
gid tw dong, tro Iy do danh cho gido vién, hé thong hoc tdp cd nhan héa cho hoc sinh, va nén tang phdn tich dit liéu gido
duc. Mot thir nghiém thi diém da deoc trién khai tai hai trmfng tiéu hoc & Ha Ngi véi 120 hoc sinh va 10 gido vién tham
gia trong thoi gian 6 thang Két qud cho thdy mé hinh ndy cé tiém nang cdi thién dang ké hiéu qud giang day va hoc tap,
voi 87% hoc smh c6 sw tién bo trong | két qua hoc tap va 92% gido vién béo cdo giam thoi gian chudn bi bai gidng. Nghién
cibu ciing dé xudt cdc hwéng phat trién va trién khai mé hinh 16p hoc théng minh phit hop véi boi canh gido duc Viét Nam.
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Abstract: This paper proposes a smart classroom model integrating artificial intelligence (Al) technology to enhance
primary education quality in Vietnam. The study analyzes current challenges in primary education and the potential
applications of Al technology in personalizing learning experiences, supporting teachers, and improving student learning
outcomes. The proposed model includes five main components: an intelligent learning management system, an automated
assessment platform, a virtual assistant for teachers, a personalized learning system for students, and an educational data
analytics platform. A pilot experiment was implemented at two primary schools in Hanoi with 120 students and 10 teachers
participating over a 6-month period. Results show that this model has the potential to significantly improve teaching and
learning effectiveness, with 87% of students showing progress in learning outcomes and 92% of teachers reporting reduced
lesson preparation time. The study also proposes directions for developing and implementing smart classroom models
suitable for the Vietnamese educational context.
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Trong bbi canh cudc Cach mang cong nghiép
4.0, cong nghé tri tué nhan tao (AI) dang dan thay
ddi nhiéu linh vuc coa doi séng xa hoi, trong do co
giéo duc. Tai Viét Nam, mic du da c6 nhiéu nd luc
ddi méi phuong phap giang day va hoc tap, gido
duc tiéu hoc van d6i mat v6i nhidu thach thirc nhu
quy md 16p hoc dong, su khac biét vé& ning luc
hoc tap gitra cac hoc sinh, va ap luc cong viéc 1on
dbi v6i doi ngii gido vién [1]. Nhitng van dé nay
doi hoi nhing giai phap doi méi sang tao, trong
do viéc ung dung cong nghé¢ Al vao gido duc duogc
xem la mot huéng tlep can day tiém ning.

Trén thé gidi, nhiéu quéc gia da thanh cong
trong viéc trién khai cac mo hinh 16p hoc thong
minh tich hop AI dé nang cao chét luvong gido duc
[2, 3]. Tuy nhién, viéc ap dung cdc md hinh nay
vao bdi canh gido duc Viét Nam can duoc nghién
ctru k¥ ludng dé dam bao tinh pht hop va hiéu qua.
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Bai bao nay dé xuit mot mé hinh 16p hoc thong
minh tich hop AI duoc thiét ké dic biét cho gido
duc tiéu hoc Viét Nam, dya trén cac nghién ctru
vé nhu cau thuc té cta gido vién va hoc sinh, déng
thoi phu hop véi diéu kién co sé vat chit va ha
tang cong nghé hién co.

Muc tiéu chinh cta nghién ctru bao gdom: (1)
Phén tich cac thach thirc trong gido duc tiéu hoc
Viét Nam va tiém ning tmg dung coéng nghé Al
dé giai quyét cac thach thic nay; (2) Dé xuit mo
hinh 16p hoc thong minh tich hop Al phu hop véi
bdi canh gido duc Viét Nam; (3) Panh gia tinh kha
thi va hi¢u qua ciia mo6 hinh thong qua mot nghién
ctru thi diém; va (4) Dé xuét cac hudng phat trién
va trién khai mé hinh trong tuwong lai.

II. CO SO LY THUYET VA TONG QUAN
NGHIEN CUU

2.1. Khai niém lé6p hoc thong minh va ng
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dung Al trong gido duc

L6ép hoc thong minh 1a md hinh 16p hoc tich
hop cong nghé tién tién nham t6i wu hda qua trinh
day va hoc, trong d6 cong ngh¢ dong vai tro nhu
mot cong cu hd tro déc luc cho ca giao vién va
hoc sinh [4]. Theo Hwang va cdng su [5], 16p hoc
thong minh khong chi don thuan 1a viéc dua cac
thiét bi cong nghé vao 16p hoc ma con bao gom
cac hé théng théng minh c6 kha ning tuong tac,
hd trg, va cd nhan hoa trai nghiém hoc tap.

Tri tué nhén tao (AI) trong gido duc dé cap dén
viéc ung dung cac k¥ thuat va thuat toan Al dé
cai thién qua trinh day va hoc [6]. Céac ing dung
phé bién cuia Al trong gido duc bao gdm hé thong
day hoc théng minh (ITS), hé thong danh gia tu
dong, tro 1y 4o, phan tich hoc tap, va hoc tap ca
nhan hoéa [7]. Theo Baker [8], viéc tich hgp Al vao
gido duc c6 tiém ning mang lai nhiéu loi ich nhu
ca nhan hoa trai nghiém hoc tap, gidm ganh nang
hanh chinh cho gi4o vién, va cung cp thong tin
chi tiét vé tién trinh hoc tap cia hoc sinh.

2.2. M6 hinh 16p hoc thong minh tich hgp Al
cho gizo duc tiéu hoc Viét Nam

Mo hinh 16p hoc théng minh tich hop Al dé
xuét bao gém nam thanh phﬁn chinh, tao thanh
mot hé sinh thai gido duc thong minh va toan dién.
Hinh 1 minh hoa téng quan mé hinh va méi quan
hé giita cac thanh phan.

2.2.1 Céc thanh phén ciia mé hinh

Heé thdng quéan 1y hoc tap thong minh (iLMS).
Heé thdng quéan 1y hoc tap thong minh 13 nén tang
trung tdm két ni tat ca cac thanh phan khac trong
mo hinh. Hé théng nay cung cép cac chirc ning
quan ly 16p hoc, tai nguyén giang day, va theo doi
tién trinh hoc tap. Cac tinh nang chinh cua iLMS
bao gém:

Quidin Iy tii nguyén hoc tip: Hé thong Iuu trix va
t6 chirc cac tai nguyén hoc tap s6 hoa nhu bai giang,
video, tai liéu tham khdo, va bai tap. H¢ théng Al s¢
dé xuét tai nguyén phii hop cho gido vién dua trén
chi dé bai hoc va phong cach giang day.

Lich trinh va ké hoach bai hoc: Cong cu lap
ké hoach bai hoc théng minh hd trg gido vién xay
dung ké hoach giang day chi tiét, v6i cac goi y vé
hoat dong va phuong phap giang day dua trén dir
lidu vé hiéu qua cta cac phuong phap trude do.

Giao tiép va cpng tdc: Nén tang giao tiép giita
gi4o vién, hoc sinh, va phu huynh, tao diéu kién
cho viéc trao d6i thong tin va cong tac trong qua
trinh hoc tap.

2.2.2. Nén ting ddanh gid tw dpng (AutoAssess)

Nén tang danh gia tu dong st dung cac thuat
toan Al dé ty dong hoa qua trinh danh gia hoc
tap, gitp gidao vién tiét kiém thoi gian va cung
cap phan hoi kip thoi cho hoc sinh. Céc tinh ning
chinh bao gom:

Ngén hang ciu héi théng minh: Hé thong
chtra ngan hang cau hodi da dang va c6 kha nang tu
dong sinh cau hoi phu hop véi muc tiéu hoc tap va
cap d6 nang lyc cta hoc sinh.

Ddnh gid tw dpng: Hé thong c6 kha nang chim
diém tu dong céac bai kiém tra tric nghiém va mot
s6 dang bai ty luan don gian, str dung cac k¥ thuat
xtr Iy ngoén ngilr tw nhién.

Phan tich két qua: Cong cu phan tich két qua
danh gia, xac dinh diém manh, diém yéu, va dé
xut cac bién phap can thiép phu hop cho timg
hoc sinh.

2.2.3. Tro’ly ao danh cho gido vién (TeacherAl)

Tro 1y 4o danh cho gido vién 1 cong cu hd trg
gi4o vién trong qué trinh chuén bi va thyc hién bai
giang, gitip giam b6t ganh nang hanh chinh va t6i
uu hoa thoi gian giang day. Céc tinh nang chinh
bao gom:

Tw dong hoa cong viéc hanh chinh: Ty dong
hoa céc cong viée nhu diém danh, ghi chép nhan
xét, va bao céo tién do hoc tap.

Goi ¥ hoat dpng gidng day: Dé xuit cac hoat
dong giang day phu hop véi ndi dung bai hoc va
dic diém cua 16p hoc.

Phan tich hiéu qua gidng day: Thu thap va
phan tich dit liéu vé hiéu qua cua cac phuong
phép gidng day, gitp gido vién lién tuc cai thién
chat luong bai giang.

2.2.4. Hé thong hoc tdp cd nhin héa cho hoc
sinh (PersonalLearn)

Heé théng hoc tap cd nhan hoa su dung Al dé
tao ra cac 19 trinh hoc tap phu hgp véi nhu cau,
kha nang, va s¢ thich cua tung hoc sinh. Céac tinh
nang chinh bao gom:

Danh gia nang lwc va phong cdach hoc tiap: Hé
thong danh gia nang lyc va xac dinh phong cch
hoc tap cia hoc sinh thong qua cac bai kiém tra va
hoat dong tuong tac.

Néi dung hoc tip cd nhan héa: Cung cap ndi
dung hoc tap duoc diéu chinh phu hop véi cp do
nang luc va phong cach hoc tép cta ting hoc sinh.

H¢ théng khuyén nghi: Dé xuit cac hoat dong,
tai nguyén, va bai tap phu hop dé giup hoc sinh
phat trién toan dién.

2.2.5. Nén ting phdn tich di liéu gido duc
(EduAnalytics)
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Nén tang phén tich dit liéu gido duc thu thap
va phan tich dit liéu tir tit ca cac thanh phan khac
trong mo hinh dé cung cap thong tin chi tiét vé qua
trinh day va hoc. Cac tinh ning chinh bao gom:

Béng diéu khién thong tin: Hién thi cac chi s6
quan trong vé két qua hoc tap, mirc do tham gia,
va tién trinh cta hoc sinh.

Phan tich dy doan: Str dung cac mo hinh Al dé
dy doan két qua hoc tap va xac dinh cac hoc sinh
c6 nguy co gap kho khan.

Bao cdo va dé xuét: Tao ra cac bdo cdo chi tiét
va dé xuat cac bién phap can thiép dé cai thién két
qua hoc tap.

2.3. M6 hinh kién tric ky thuat

Mo hinh kién trac k¥ thuat cia hé thong duoc
thiét ké theo huéng module hoéa va c6 kha ning
mo rong. Kién trac bao gdm cac 16p chinh sau:

Lép giao dién nguoi dung: Cung cép giao dién
tuong tac cho cac dbi twong ngudi ding khac nhau
(gido vién, hoc sinh, phu huynh, quan tri vién).

Lop dich vu: Chira cac module chiic niang

tuong tmg v6i cac thanh phan ctia mé hinh.

L6p Al va phan tich: Bao gdm cac md hinh Al
va cong cu phan tich dir li¢u.

Lé6p dir liéu: Quan 1y viée luu trir va truy xuét
dir lidu.

L6p ha tang: Cung cép cac dich vu co so ha
tﬁng nhu bao mat, déng b0 hoa, va sao luu.

III. KET QUA NGHIEN CUU THi PIEM
VA THAO LUAN

3.1. Két qua trién khai thi diém

Mo hinh 16p hoc thong minh da dugc trién khai
thi diém tai hai truong tiéu hoc & Ha Noi voi 120
hoc sinh (60 hoc sinh 16p 3 va 60 hoc sinh 16p 5)
va 10 gido vién trong thoi gian 6 thang. Cac mon
hoc dugc ap dung moé hinh bao gém Toan, Tiéng
Viét, va Tiéng Anh. Két qua trién khai thi diém
duogc danh gi4 dua trén céc tiéu chi vé hiéu qua
hoc tap, trdi nghi¢m nguoi dung, va tinh kha thi.

3.1.1. Hiéu qua hoc tdp

Két qua vé hiéu qua hoc tap duoc thé hién
trong Bang 1.

Bang 1: So sanh két qua hoc tip truéc va sau khi 4p dung mé hinh

Tiéu chi Trudce khi ap dung | Sau khi ap dung | Mike tang (%)
Piém trung binh mén Toan 7.2 8.1 12.5%
Diém trung binh mén Tiéng Viét 7.5 8.3 10.7%
Diém trung binh mén Tiéng Anh 6.8 7.9 16.2%
Ty 1€ hoan thanh bai tap 78% 92% 17.9%
Mirc d¢ tham gia tich cuc trong 16p 65% 89% 36.9%

Két qua cho thiy c6 sy cai thién dang ké vé
diém s6 hoc tap & ca ba mon hoc sau khi ap dung
mo hinh. Dac biét, mon Tiéng Anh ¢6 muc cai thién
cao nhét (16.2%), theo sau 1a mén Toan (12.5%) va
Tiéng Viét (10.7%). Ngoai ra, ty 1¢ hoan thanh bai
tap va mac do tham gia tich cuc trong 16p cling

tang dang ké, 1an luot 13 17.9% va 36.9%.

3.1.2. Trai nghiém ngwoi dung

Két qua danh gia trai nghiém nguoi dung duoc
thu thap thong qua phong van va khao sat véi gido
vién, hoc sinh, va phu huynh. Két qua duogc tong
hop trong Bang 2.

Béang 2: Panh gia trai nghiém nguwoi dung

Déi twong Tiéu chi danh gia Ty 1€ hai long (%)
Gido vién Giam thoi gian chudn bi bai giang 92%
Gido vién D@ dang theo ddi tién trinh hoc tap 85%
Gido vién Hb tro hiéu qua trong viéc danh gia 78%
Hoc sinh Thich thu véi trai nghiém hoc tap 94%
Hoc sinh D@ dang sir dung hé thong 88%
Hoc sinh Cam thay duoc hd tro tét hon 82%
Phu huynh Theo d&i tién trinh hoc tap cua con 89%
Phu huynh Tuong tac hiéu qua véi gido vién 76%

Két qua cho thiy ca gido vién, hoc sinh, va phu  cdo giam thoi gian chuan bi bai giang va 94% hoc

huynh déu c6 trai nghiém tich cuc véi mé hinh
16p hoc thong minh. Péc biét, 92% gido vién bao
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sinh thich tha véi trai nghi€ém hoc tap moi.
3.1.3. Tinh khd thi va thdach thirc
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Qua trinh trién khai thi diém ciing gitp xac
dinh cac yéu t6 anh hudng dén tinh kha thi va cac
thach thuc trong viéc nhan rong mé hinh. Céc yéu
t6 chinh bao gom:

Hg tang céng nghé: Viée trién khai mo hinh
doi hoi mot ha tang cong nghé t6i thiéu, bao gdbm
két ndi internet 6n dinh, may tinh hodc may tinh
bang cho gido vién va hoc sinh, va hé thong may
cha @é luu trix va xu 1y dit lidu.

Niing lwe cong nghé cia gido vién: Két qua
cho thiy gido vién can duogc dao tao ky vé cach sir
dung cong nghé trudce khi co thé ap dung hiéu qua
mod hinh nay.

Chi phi trién khai: Chi phi ban dau cho viéc
thiét 1ap ha tang cong nghé va phat trién noi dung
hoc tap s6 hoa 1a kha cao, nhung chi phi van hanh
lau dai twong dbi thap.

Thoi gian chuyén doi: Qua trinh chuyén do6i
tir phuong phap giang day truyén thong sang mo
hinh 16p hoc thong minh can thoi gian dé gido
vién va hoc sinh lam quen va thich nghi.

3.2. Théo ludn

Két qua nghién ctru thi diém cho thdy mé hinh
16p hoc thong minh tich hop Al ¢6 tiém ning cai
thién déng ké chat luong gido duc tiéu hoc tai Viét
Nam, thé hién qua sy cai thién vé két qua hoc tap,
trdi nghiém nguodi dung tich cuc, va tinh kha thi
ctia md hinh. Tuy nhién, can phai xem xét va thao
ludn mot sé van d& quan trong lién quan dén viéc
trién khai mé hinh nay trén quy mé rong hon.

3.2.1. So sanh véi cac nghién ciru khac

Két qua ctia nghién ctru nay phu hop véi cac
nghién ciru trude day vé tng dung Al trong gido
duc. Holmes va cong sy [9] cling bdo cdo muc
cai thién tuong tu vé két qua hoc tap (trung binh
10-15%) khi 4p dung cac hé thong hoc tap thong
minh. Tuong tu, Hwang va cong su [5] cling nhan
thdy su gia ting dang ké vé dong luc hoc tap va
sy tham gia ctia hoc sinh, pht hop vai két qua ctia
nghién ctru hién tai vé muc d tham gia tich cuc
trong 16p hoc.

Tuy nhién, nghién ctru cua ching t61 khéac biét
& chd no tap trung vao viéc phat trién mot mo hinh
toan dién pht hop véi bdi canh Viét Nam, trong
khi cac nghién ctru trude day thuong tap trung vao
cac thanh phan riéng 1¢ hoic duogc phét trién cho
céc bdi canh gido duc khac nhau.

3.2.2. Y nghia thuc tién

Nghién ctru nay c6 mot s6 y nghia thyc tién

quan trong ddi véi viéc tmg dung cong nghé Al
trong gido duc tiéu hoc tai Viét Nam:

Cd nhén héa hoc tip: M6 hinh dé xuit cho
phép ca nhan hoa trai nghiém hoc tap dya trén nhu
cau, kha ning, va so thich ciia timg hoc sinh, gitp
giai quyét van dé vé su khac biét vé nang luc hoc
tap gitra cac hoc sinh trong 16p.

Giam ganh ndng hanh chinh cho gido vién:
Céc cong cu tur dong hoa trong mo6 hinh gitip gidm
baot cong viéc hanh chinh, cho phép giao vién tap
trung nhidu hon vao viéc twong tac véi hoc sinh
va cai thién chit luong giang day.

Dit liéu hoc tip chi tiét: Hé thong cung cip dit
liéu chi tiét vé tién trinh hoc tap cta hoc sinh, gitp
gi4o vién va phu huynh c6 thé theo doi va hd trg
hoc sinh mot cach hiéu qua hon.

Tang cwong sw tham gia va dong luc hoc tap:
Cac phuong phap hoc tip twong tic va hip dan
giup tang cuong su tham gia va dong luc hoc tap
cua hoc sinh.

IV. KET LUAN VA KIEN NGHI

4.1. Két luan. Nghién ctru nay da dé xuit va
danh gida mot mo hinh 16p hoc thong minh tich
hop tri tu¢ nhan tao cho giao duc tiéu hoc tai Viét
Nam. M6 hinh bao gém nam thanh phan chinh:
hé théng quan ly hoc tap thong minh, nén tang
danh gid tu dong, trg Iy 4o danh cho gido vién, h¢
théng hoc tdp cd nhan hda cho hoc sinh, va nén
tang phan tich dir lidu gido duc. Két qua nghién
ctru thi diém cho thiy mé hinh c6 tiém ning cai
thién dang ké chit lugng gido duc, thé hién qua
su cai thién vé két qua hoc tap, trai nghi€ém nguoi
dung tich cuc, va tinh kha thi cia m6é hinh. M6
hinh dé xuat gop phan giai quyét cac thach thirc
trong gi4o duc tiéu hoc Viét Nam nhu quy mé 16p
hoc dong, su khac bi¢t vé nang lyc hoc tap gitra
cac hoc sinh, va ap lyc cong viéc lon ddi vai doi
ngil gido vién. Tuy nhién, viéc trién khai mé hinh
trén quy mo rong doi hoi phai vugt qua cac thach
thirc vé ha tang cong nghé, ning luc st dung cong
nghé cua gi4o vién, chi phi dau tu, va cic van dé
vé bao mat dit lidu.

4.2. Kién nghi. Dya trén két qua nghién ctru,
chung t61 dé xuét mot sb kién nghi sau:

Xady dung 1§ trinh trién khai mé hinh: B
Gi4o duc va Pao tao nén xay dung mdt 19 trinh
cu thé cho viéc trién khai mo hinh 16p hoc thong
minh, bit dau tir cac truong hoc tai cac thanh phé
16n va dan mé rong ra cac khu vuc khéc.
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Diu tw ha ting céng nghg: Chinh phu can dau
tu vao viéc cai thién ha téng cong ngh¢ tai céac
truong hoc, dic biét 1a két ndi internet va thiét bi
cong nghé.

Phdt trién chwong trinh dao tao gido vién:
Can phat trién cac chuong trinh dao tao dé nang
cao ning lyc s dung cong nghé cua gido vién,
bao gém ca ddo tao ban dau va dao tao lién tuc.

Xdy dung khung phdp Iy vé bio mat div li¢u:
Can xdy dung khung phap 1y vé bao mat dir liéu

dé bao vé thong tin c4 nhan cua hoc sinh va dam
bao viéc sir dung dir liéu mot cach c6 trach nhiém.

Phit trién ngi dung hoc tip so6 héa: Can dau
tu vao viéc phat trién noi dung hoc tap s6 hoa chat
lwong cao, phit hop véi chuong trinh gido duc tiéu
hoc Viét Nam.

Nghién civu dinh gid tic dpng dai han: Can
tién hanh cac nghién ciru dai han dé danh gia tac
dong ctia md hinh 16p hoc théng minh dbi véi két
qua hoc tap va phat trién toan dién cta hoc sinh.
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