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Bai nghién ciiu

Pé xuat mé hinh phong hoc théng minh nham néng cao trai
nghiém giao duc trong thoi dai cach mang cé6ng nghiép 4.0
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TOM TAT

Cach mang céng nghiép 4.0 da thay déi nhiéu linh vuc trong cudc séng, trong dé gido duc la mét
trong nhing linh vuc cé nhiéu téc dong nhat. Gido duc 4.0 ngay cang phat trién trén thé gidi va
khai niéem gido duc théng minh dang tré thanh xu thé hién nay dac biét trong béi canh dai dich
Covid-19. Viéc tng dung cac cong nghé mdi nhu Tri tué nhan tao (Al) va Internet van vat (IoT) vao
dao tao cling dugc quan tdm ngay cang nhiéu trén thé gidi va Viét Nam ctng khdng ngoai lé. Su
phat trién nhanh chong clia gido duc théng minh gan day néi riéng va nén cdng nghiép 4.0 noi
chung trong béi canh xay dung thanh phé thong minh di cling suc ép tir dai dich Covid-19 da thic
ddy manh mé su hinh thanh va phéat trién maé hinh phong hoc théng minh tai Viét Nam. Bon dau
xu hudng do, trong nghién clu nay, nhém tac gia da tdng quan nhimg céng trinh nghién clu tiéu
biéu nhat vé phong hoc théng minh trén thé gidi va khai quat cac huéng nghién clu cling nhu
cong nghé cét 161 tuong tng dé xay dung phong hoc thong minh. Ti d6, nhém dé xudt mé hinh
phong hoc théng minh ting dung coéng nghé Tri tué nhan tao va Internet van vat phu hop vdéi co
s& vat chat, van hoéa cling nhu nhu cau thi trudng va mai truong gido duc tai Viét Nam. Viéc dua
céc tinh nang clia phong hoc thédng minh véi cac cong nghé, cac dic diém dé xudt sé dugc gido
Vvién va hoc sinh vira trai nghiém céng nghé, vira minh hoa tng dung khoa hoc ky thuat mét cach
gan gui, sinh déng theo cac chti dé STEM trong bdi cdnh phat trién Gido duc 4.0 tai Viét Nam.
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van vat

GIGI THIEU

Su phét trién ctia cudc cich mang céng nghiép 4.0
tai Viét Nam dang dugc chd trong va d4u tu manh
mé trong nhiing ndm gan day véi cdc mii nhon céng
nghé nhu Tri tu¢ nhan tao, Internet van vat va Dién
toan ddm méy. Cac budc tién nay da tao da cho nhiéu
tng dung khac nhau trong cac linh vuc ctia xa hoi nhu
thic ddy chuyén d6i s6, quan ly va tu dong hoa cic tac
vu don gidn. Tai Viét Nam, quyét dinh s6 749/QD-
TTg ngay 03/6/2020 cuia Tha tuéng Chinh phu phé
duyét "Chuong trinh Chuyén déi s6 quéc gia dén ndm
2025, dinh huéng dén nam 2030” ciing dé cép vai tro
cép thiét ctia chuyén d6i s6 trong hau hét cic nganh
nghé ctia x4 hoi, trong d6 chuyén déi s6 trong linh vuc
gido duc 1a linh viyc cin dugc uu tién chuyén dsi'.
Bén canh do, stic ép va bién dong sau cudc bung phat
dai dich Covid-192 cling v6i dé 4n x4y dung thanh
phd6 théng minh tai Viét Nam ciing ddy nhanh qué
trinh chuyén d6i nhiing cong nghé c6t 16i ctia nén
cong nghiép 4.0 sang ap dung trong thyc tién. Gido
duc thong minh chinh 13 mét trong nhiing linh vuc
chiu nhiéu anh huéng nhét nhdm déi méi, chudn bi
va xay dung kién thic, ning luc va kj ndng ctia nguoi
hoc phu hgp véi xu thé méi clia xa hoi. Trong cudc

cach mang sdn xudt mdi, tri thic ton tai, xuit hién
trong moi mat clia cudc s6ng va hoat dong san xuit.
Bén canh do la sy thay ddi khong ngiing vé mat cong
nghé, kha ning 4p dung nhiing kién thiic hoc dugc
ciing nhu kha nang thich ting va gidi quyét vin dé mot
cach linh hoat, sdng tao trd nén dic biét quan trong3.
Y tudng quan trong nhat dugc hinh thanh dudi tic
dong ctia Cach mang cong nghiép 4.0 chinh 1a mé
hinh “Gido duc thong minh” (Smart Education). Co-
coli etal.* cho ring “mot nén gido duc trong mét moi
trudng thong minh, dugc hé trg bdi cong nghé thong
minh, st dung cic cong cu va thiét bi thong minh
thi c6 thé€ dugc coi 1a gido duc thong minh” Phong
hoc théng minh (Smart Classroom) déng vai tro hét
stic quan trong trong moé hinh Gido duc thong minh.
Phong hoc thong minh hay 16p hoc thong minh déu
huéng dén xay dung trai nghiém ctia ngudi hoc lan
ngudi lam cdng tdc day hoc. Bao gom tao diéu kién
dugc tiép xuc truc tiép trong méi trudng gido duc co
déy da nhiing ting dung, trang thiét bi ctia thoi dai
mdi - thoi dai clia nganh cong nghé thong tin phat
trién, cu thé1a van dung linh hoat, hiéu qué cic nguén
luc trén nén tang ting dung tién bo cong nghé ki thuit
s6 nhdm nang cao chit lugng gido duc.

Trich dan bai bao nay: St L H, Thuan T A, Huy T D, Hung N Q, Tu&dn N A. D& xuat mé hinh phong hoc
théng minh nham néang cao trdi nghiém gido duc trong thai dai cdich mang céng nghiép 4.0. Sci.

Tech. Dev. J. - Eco. Law Manag.; 6(2):2800-2808.
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T xu huéng chung d6 c6 thé thiy cic mai nhon cong
nghé nhu Tri tué¢ nhan tao, Internet van vat va bién
todn dam may 1a cong nghé c6t 16 ting dung trong nén
gido duc thong minh trén toan thé gidi noéi chung va
Viét Nam ndi riéng trong tuong lai. Khong chi thu hep
khoang cach dia ly bang viéc ting dung cdc cong nghé
Tri tué nhan tao, thi gidc mdy tinh, trg 1y do va Internet

5,6

van vat>°, gido vién c6 thé tdi vu hdéa cic nhiém vu

don gidn nhu diém danh’~'!, chudn bi bai giang?, trg
giang 201! nhim tra 16i cac cau héi don gin, phé
bién®714, ... va tap trung nhiéu hon va giing day, tao
ra nhiing néi dung hép dan hon cho hoc sinh. D6i
v6i ngudi hoc, viéc tiép thu kién thtic sé tré nén thu
vi hon v6i moé hinh gido duc STEM (Khoa hoc - Cong
nghé - Ky thuét - Toan hoc) cung noi dung, cong cu
da dang nhu Robot, cong nghé 3D, cdng nghé thuc té
4o/ cong nghé thuc té do ting cudng (VR/AR) *° cling
nhu viéc phan hoi sy tién bo ctia hoc sinh sé dugc
theo déi lién tuc®. Thay vi chi thong qua cic bai thi
chudn héa nhu trude day, bang hé théng cd nhan hoa
hoc tap d€ dé xuit bai giang, bai tdp phtt hgp véi kha
ning tiing hoc sinh®. Ngoai ra, hé théng phong hoc
théng minh ciing bdo vé tai san ty dong bing cach
phat hién dot nhép thong qua cac cam bién, tiét kiém
nédng lugng khi khong c6 ngudi trong phong, nang cao
an toan st dung véi § dién thong minh hodc cac cdm
bién chay, khi gas9,

Hiéu dugc 1gi ich va nhu cu, vai tro cdp thiét cta
phong hoc thong minh trong thanh phé thong minh
ciing nhu gido duc trong tuong lai, nhém nghién ctiu
da téng quan cic cong trinh mdi va tién tién, tiéu biéu
trong linh viic nay va dé ra cic huéng nghién ctiu tiém
néng, goiy va dé xuit mo hinh phong hoc thong minh
ung dung Tri tué nhan tao va Internet van vit phu
hop véi diéu kién co s vét chat, vin héa ciing nhu
thi trudng Viét Nam.

Nghién ctu tip trung cht yéu vao 2 muc dich chinh:
bau tién, nhom tac gid téng quan btic tranh 16n vé
phong hoc thong minh thong qua cdc cdng trinh tién
tién trén thé giéi. Thong qua dd, nghién ctiu sé néu
ra nhiing phuong phép, cong nghé c6t 16i va nhiing
hudéng phat trién chinh trong linh vuc nay Gng dung
Tri tué nhén tao nhu thi gidc may tinh, xd Iy ngoén
ngii tu nhién, hé thong khuyén nghi, Internet van vat
nhu thiét bi, cdm bién, thuét toan diéu khién, thu thap
thong tin. Tiép theo, sau khi da tiép thu va hinh dung
dugc btic tranh 16n vé cic huéng nghién ctiu phong
hoc thong minh, nhém téc gia d€ xudt mo hinh riéng
dp dung tai Viét Nam trong linh vic nay. Theo do,
céc cong nghé trong phong hoc thong minh sé dugc
t6i wu hoa, tai diéu chinh nhim phi hgp véi nhu cau,
van hoéa ciing nhu co s& vat chdt, phong hoc tai Viét
Nam. Khong nhiing thé, nghién ctiu nay con dé xuit
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giai phap di kém véi nhiing nén tang c6ng nghé nham
toi da hoa lgi ich khi ing dung mo6 hinh. Nghién ctiu
sé gitp cac nghién ctiu sinh, sinh vién, hoc sinh dang
bét dau tim hiéu vé linh vyc phong hoc thong minh
ciing nhu cdc nha phat trién gido duc c6 buc tranh
tong thé va dinh hudng phit trién san phdm phu hgp
cho thi truéng Viét Nam.

Bai nghién ctiu dugc chia lam 4 phan: Phan d4u tién
la Gidi thiéu, téng quan vé phong hoc théng minh
ciing nhu béi canh nghién ctu, phan tiép theo 1a Co
s& Iy thuyét sé tom tat biic tranh vé phong hoc thong
minh ciing nhu cac huéng nghién ctiu chinh da dugc
cong b, sau d6 sé dén phan M6 hinh d€ xudt, nhom
tac gia dé xudt mo hinh phong hoc thong minh néng
cao trai nghiém gido duc 4.0 phtt hgp véi thi trudng
Viét Nam tai muc nay va cudi cung la phan Két lu4n,
tong quan lai cac két qué dat dugc va hudng phit trién
trong tuong lai.

CO SO LY THUYET

Nén tdng cong nghé phong hoc théng minh

Khai niém Internet of Things (IoTs) hay Internet van
vat da va dang dan trd nén phd bién, thong dung, va
chiing minh dugc vai tro6 quan trong ctia minh trong
cudc cach mang cong nghiép 4.0 hién nay. Cong nghé
nay dinh nghia tit ca cac thiét bi dién ti déu c6 kha
nang két néi véi nhau théng qua mang Internet dé
thuc hién, trao ddi thong tin va két n6i thanh mot hé
thong théng nhit ma khong cin sy tuong téc truc tiép
clia con ngui®. Cung véi su phat trién clia céc thiét bi
dién td thong minh, Internet van vat da thuc sy bung
nd va dugc goép mit trong nhiéu linh vic ctia d6i s6ng
xa hoi nhu: néng nghiép, stic khde, cong nghiép®°,
... Internet van vat cling 1 mét trong nhiing nhan
t6 then chdt dong gop cho sy phat trién ctia gido duc
thong minh 4.0, ma cu thé 1a phong hoc thong minh.
Nhiing cong nghé méi nay dugc ép dung nhim tdi uu,
ty dong héa nhiéu nhiém vu di kém viéc gidng day
nhu diéu khién thiét bi”>?, diém danh hoc sinh’~?,
hay c4 nhan héa, théng ké kha nang hoc tap®. Tii d6
gitp gido vién nang cao hiéu qua giang day ciing nhu
két qua hoc tép ctia tling hoc sinh.

Tri tué nhan tao (AI) la mot linh vuc dang phat trién
nhanh chong bao gom moét s6 ting dung nhu: théng ké
hoc tap, chiing minh nhiing dinh thtic todn, choi co,
14i xe, xe tu hanh, chuén dodn bénh, ca nhan héa'4,
.... Tri tué nhan tao bao trum hau hét moi linh vuc
trong doi sdng nhu tai chinh, sdn xuit - kinh doanh,
y té, giao thong van tai, gido duc. Thuat ngd tri tué
nhan tao dugc dit ra vao nam 1956 bdsi John Mc-
Carthy nhung cé thé bit nguén tit ndm 1315 v6i Ra-
mon Magna, y tudng rang ly luan va qud trinh suy
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nghi c6 thé dugc thyc hién nhén tao trong mot ¢d may
thong minh da dugc phéc thio sdn'4. Tuy nhién, ¥
tudng hién dai cta tri tué nhan tao dugc chinh thiic
héa badi Alan Turing, méc du 6ng khong sti dung thuét
ngii ndy. Ong da trinh bay mot y tudng vé cach may
tinh thong minh c6 thé chinh thiic héa Iy luan va tinh
toan thong minh !4, Tri tu¢ nhan tao déng gép mot
vai trd rat 16n trong moé hinh phong hoc théng minh
hién nay di kem nhiing cong nghé c6t 16i trong cudc
cach mang 4.0 nhu Internet van vat, dién toan dam
may. Internet van vat dong vai tro thu thép di liéu va
thuc thi hanh ddng sau khi tri tué nhan tao phén tich,
nhd véy chung dugc ting dung trong phong hoc thong
minh nhim theo déi cdc diéu kién mdi trudng, diéu
khién thiét bi nhu deén, quat, mdy tinh bang cac hoc
cu nhu man chiéu, bang tuong tic, camera 79, Ngoai
ra, sti dung cdng nghé dién todn ddm may cé thé ddy
nhanh quy trinh xt ly ctia tri tué nhén tao, diéu nay
da gép phin quan trong trong nhiing ing dung cin
nhiéu sy tinh toan ciing nhu phén tich. Ung dung dau
tién va tiéu biéu nhét chinh 1a diém danh bang khudn
mit %110 ¢iip ting nhanh téc d6 so véi phuong
phép truyén thong va dé dang truy xuit thong ké, bao
cdo ciing nhu thyc hién chtic nang bao mét, theo déi
hoat dong truy cdp ngoai gi¢ hoc. Khong chi thé, tri
tué nhén tao con gép phén trong tiét kiém ning lugng
va bdo dam an toan cho hoc sinh khi st dung céc thiét
bi dién hodc thi nghiém. DO6i véi giang day, tri tué
nhén tao d6ng vai tro nhu trg giang 40 213 hd trg tra
16i cau hoi, 6n tap kién thiic cho hoc sinh. Thong qua
qua trinh nay, trg gidng do c6 kha nang thong ké, ca
nhéin héa d€ biét diém manh tiing hoc sinh ' va Ién
chuong trinh hoc tap phu hgp va bao cao cho gido
vién, phu huynh.

M6 hinh phong hoc thong minh

Tinh ning co ban va hudng nghién ctiu

Viéc phat trién moé hinh phong hoc thoéng minh tich
hgp tri tué nhan tao va Internet van vat da tré nén
phd bién hon bao gid hét. Cac cong nghé c6t 16i cua
nén cong nghiép 4.0 nay da nang tdm giang day cling
nhu hoc tip ctia hoc sinh, gido vién néi riéng va giao
duc n6i chung théng qua cac ting dung tiéu biéu nhu
diém danh ty dong”-'%!L14) diéu khién va theo doi
moi trudng %14, hop va hoc truc tuyén 69 noi dung
giang day tuong tic cao>!>13, théng ké danh gid va
ca nhén héa tiing hoc sinh ',

Viéc diém danh ty dong ciing c6 nhiéu phuong phép,
cach thic khic nhau dé thuyc thi Gng dung nay, ti
diém danh bing thé hoc sinh’, van tay’ hoic ting
dung tri tué nhan tao trong diém danh béng khuén
mat31%1516 Pay 1a mot trong nhiing ing dung thiét

thuc trong cong tac gidng day va t8i uu héa ning suét
thong qua viéc tu dong hoa cac nhiém vu don gian,
gitp gido vién tap trung vao chuyén moén hon.

Moi truong trong 16p hoc bao gom nhiéu yéu t6 khac
nhau nhu chét lugng dnh sdng, khong khi, nhiét do,
do &m, noéng d CO, vanéng do O;. Tt cd nhiing yéu
t6 nay dong vai tré quan trong trong thiét 1ap khong
gian 16p hoc, tit d6 anh hudng dén muc do tap trung
ciing nhu hiéu qua hoc tép cua hoc sinh®. Vi thé
nhiéu nghién ctu da tip trung khai thac khia canh nay
ctia phong hoc thong minh nhu hé théng diéu khién
va theo d6i moi trudng ty dong® hoic hé théng mang
cam bién khong day da dugc phat trién dé thu thap di
liéu moéi trudng trong phong hoc®.

Ngoai ra, phong hoc thong minh ciing phit trién tinh
nédng hoc tap truc tuyén, dugc xem la mot ing dung
thiét thuc c6 tiém ning dugc ting dung rong rai, dic
biét trong boi canh dai dich Covid-19 hién nay. Hoc
sinh khong c6 mat hoan toan dé dang tiép cén tai liéu
bai gidng, cac video, nghe giang va tuong tac truc ti€p
v6i gido vién thong qua hé théng tryc tuyén®.

béi v6i nhiém vu gidng day, phong hoc thong minh
ciing tao diéu kién cho gido vién tao lap, truyén tai
ndi dung ¢ tinh tuong tic cao nhu bang tuong tac,
may tinh bang, trg gidng a0 mot cich dé dang. Tu
do, gido vién sé c6 thém nhiéu y tudng gitp cho
bai hoc tré nén sinh dong, dé hinh dung hon so véi
céc phuong phap truyén tai noi dung truyén théng”.
Khoéng nhiing thé, viéc st dung trg giang 40° trong
tra 1o cau hoi, on tép don gian cho hoc sinh ciing giup
gido vién giai phong thoi gian, tép trung chuyén mon
va chi dan hoc sinh nhiéu hon.

Viéc thong ké diém va danh gid qud trinh hoc tip cta
hoc sinh 1a cong viéc quan trong nhit ciia mdt gido
vién d€ so sanh chét lugng bai gidng ciing nhu kiém
tra kién thtc, kha nang, ning luc cta hoc sinh. Tuy
véy, cong viéc chdm di€ém nay tuy don gidn nhung
thuong ton nhiéu thoi gian. Vi thé, day ciing la mot
trong nhiing hudng nghién ctiu tiém néng trong linh
vic phong hoc théng minh nhu hé théng tu dong
chim diém qua céc bai kiém tra truc tuyén® hay hé
thong dénh gid tu dong céc bai luan bang tri tué nhan

tao 9,

Béng viéc rut ngdn thoi gian chdm diém nay,
gido vién sé c6 thém nhiéu thoi gian quan tdm dén
qué trinh tién bo, phat trién cta hoc sinh hon.
PHUONG PHAP NGHIEN CUU VA
MO HINH DE XUAT

Giai phap

Mbt s6 nghién ciiu %®° tap trung vao phét trién phong
hoc théng minh nhu mét cong cu nhim do ludng chét
lugng giang day. Bén canh nhiing tinh ning don gian
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nhu bat tit thiét bi, phong hoc thong minh con st
dung cac cam bién phong phd, da dang nham truy
xudt dit liéu moi truong ciing nhu gidm sat khong
gian, nhu d¢ 6n am thanh, néng d CO,, nhiét do, do
4m, giong néi, chuyén dong ctia gido vien®°. S¢ liéu
thu thap dugc udc lugng, phén tich ciing nhu dinh
gid theo nhiéu thuat todn phén loai khac nhau. Két
qua cho thdy nhiét do, d6 dm, va do 6n la céc yéu
t6 moi trudng chinh anh hudng dén chit lugng ciing
nhu d9 tap trung khi giang day va hoc tap°. Ngoai ra,
anh sang ciing 1a mot yéu t6 quan trong anh hudng
dén mat va tinh than hoc tip ctia hoc sinh trong suét
ca ngay. Vi thé, viéc diéu khién ty dong cing nhu
phén tich hiéu qua, t6i uu hoéa anh sang la mot trong
nhiing nghién ctiu ¢6 anh huéng 16n°. Bén canh viéc
kiém soat, theo doéi cic yéu t6 moi trudng, cac nghién
ciu vé€ Internet van vat trong phong hoc thong minh
con tap trung vao diéu khién ty dong cdc hoc cu nhu
bang tring tuong tdc va man chiéu theo céc kich ban
khac nhau®’. Vi thé, cc bai gidng phong hoc thong
minh sé dugc t§ chiic tét hon ciing nhu rut ngan thoi
gian chudn bj thiét bj trudc khi vao gi¢ hoc. Khong
chi diing lai & d6, viéc st dung Internet van vét trong
phong hoc théng minh con mang nhiéu tinh nang
thiét thyc va dang dugc dp dung rong rai, tiéu biéu
trong s6 d6 la ting dung diém danh thong minh thong
qua hé théng theé tli, van tay, khuén mit®. Trong thoi
dai cong nghé 4.0, hau hét cdc co quan quan li co s§
gido dyc déu ban tdm vé t6i uwu hoa quy trinh diém
danh cling nhu theo déi va thong ké hoc sinh t6t hon
vé cAc trudng hop di tré hodc ving hoc”. Di ciing véi
su bung nd ctia Internet van vit, cic cong nghé tién
tién véi gia thanh 6n dinh lan lugt ra doi, va thé ti
cing nhu hé théng diém danh bang van tay la mét
trong s6 d6. Hé thong nay c6 thé stt dung d€ diém
danh cho hoc sinh & cdc cip hoc khac nhau cang nhu
gido vién trong trudng’ vi tinh dé dang st dung va
nhanh chéng ctia gidi phdp. Béng viéc 4p dung song
song cam bién hong ngoai do khoang cach va hé thong
thé tu, viéc diém danh da hoan toan tuy dong hoa,
thong ké lich st gi¢ vao ra 16p cua hoc sinh, tranh
nhiing trudng hgp trén hoc cing nhu sai s6 c6 thé
xdy ra trong quy trinh.

Ngoai ra, chuyén mon giang day cua gido vién ciing
dugc nang tam boi cac cdng nghé cing nhu thiét bi
trong phong hoc thong minh, déng nghia véi viéc
gido vién phai thich nghi va tao ra nhiéu ndi dung
sinh dong, mang lai nhiing kién thic khong chi trén
ly thuyét ma con thuc tién. D€ lam dugc diéu do,
nhiéu nghién ctiu®%1* da tap trung vio viéc ting dung
nhiing hoc cu khac nhau nhdm tao ra nhiéu bai gidng
sinh dong va mdi la. Bing viéc cung cp nhiéu thiét bi
théng minh nhu may tinh bang va bang tuong tac®,
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hoc sinh ¢6 thé tim kiém thong tin trong nhiing bai
lam viéc nhém ciing nhu cung cip cong cu cho gido
vién sdng tao ra nhiing bai hoc mang tinh tuong tac
cao trén nhiing thiét bi nay. Di cling v6i cdc cong nghé
thong minh thi khong thé khong ké dén VR/AR®?,
cac cong nghé nay gép phén tao nén mot bai gidng
sinh dong nhdt, dé hinh dung cing nhu mang tinh
sang tao cao. Cac ting dung 4n tugng hién tai nhu
phong thi nghiém 30° hoic bai hoc vé co thé sinh
vat déu ting dung cac cong nghé nay. Tuy nhién, VR
van dang gdp phai vin dé vé dao diic, cu thé la anh
hudng dén stic khde, dic biét 1a tré nho khi 4p dung
vao thuc tién®. Nguogc lai, AR da dugc ting dung rét
nhiéu trong cic phong hoc théng minh ngay nay”.
Tuy véy, viéc chuén bi bai gidng cho nhiing cdng nghé
nay mang nhiéu yéu t6 ky thuat va doi hoi thoi gian
dau tu cao, vi thé ching van chua dugc dp dung rong
rai. Cudi cuing, bang viéc két hgp phat trién ndi dung
chuyén sau gidng day va tri tué nhén tao da cho ra doi
trg gidng 40”4 dugc dung nhim tra 15i nhiing ciu
hoi don gian ctia hoc sinh, giai dap thic méc trong bai
hoc va thdm chi on tép kién thiic. Bén canh dé, Robot
trong gido duc® ciing c¢6 nhiing budc tién manh mé,
khong chi c6 nhiing tinh ning tuong tu nhu trg giang
40, robot con cd thé biéu thi bi€u cam, sic thdi va hanh
dong, diéu nay tang hiing thu hoc tp cling nhu lam
16p hoc tré nén sinh dong hon.

Ngoai ra, khai niém tri tué nhan tao trong gido duc
(ATin Education - AIED) da dugc phét trién ti 1au va
¢6 nhiing budc tién vugt bac, cu théla linh vic AIED
tit ddu nhiing ndm 1970 da quan tim dén viéc nghién
ctiu cdc ky thuat vé tri tué nhén tao d€ c6 thé trg thanh
don bdy dé tao ra cac cong cu huéng dan phu hop véi
nhu cdu cta ngudi hoc 14 Mot khia canh khéc ctia
tri tué nhan tao trong gido duc la kha néang tiét kiém
chi phi cung c8p cho méi hoc vién mot gia su riéng,
thay vi phai thué gia su vé day truc tiép '*. Muc dich
ctia hé théng nay la mang dén cho ngudi hoc sy hiéu
qué ngang v&i viéc hoc gia su truc ti€p vi tinh nang ca
nhan hoa ciing nhu thong ké hiéu qua kha nang hoc
tap cua tiing hoc sinh nhdm dé xuét nhiing bai giang
phu hgp. Vi thé, tri tué nhan tao trong gido duc ciing
dodng vai tro nhu trg giang 4o cho gido vién trong viéc
cd nhan hoa tai liéu hoc tip va huéng dan hoc sinh.
Theo d6, da c6 nhiéu nghién ctiu st dung tri tué nhin
tao dé gido vién c6 thé thoat ra khoi nhiing cong viéc
thudng ngay nhu gidm sat hoc sinh !4, diém danh ty
dong bang khudén mat bang viéc st dung thi gidc may
tinh7~!! hay chim diém ty dong bai luan thong qua
cong nghé xit Iy ngdn ngii ty nhién >3, Khong chi
vay, hé théng tri tué nhan tao trong gido duc con phan
tich giang day, thong ké kha nang hoc tap ctia tiing hoc
sinh, diém manh, diém yéu va ggi y chuong trinh hoc
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pht hgp. Stic manh hé théng nay nim & viéc cé thé
téng hop da dang thong tin tit nhiéu nguén khac nhau
dého trg gido vién ra quyét dinh. Khong chi diing lai
3 d6, d6i voi hé thong Internet van vat, tri tué nhéan tao
cing déng vai tro then chét trong nang cdp hé thong
nay tuy bién theo ngd canh trong thuc tién. Mot s6
nghién ctu tiéu biéu trudc day®° tap trung vao téi uu
héa, tiét kiém ning lugng khi khéng c6 ngudi trong
phong hoc, bdo mét gidm sit bén canh diém danh va
dic biét 1a bdo dam an toan cho hoc sinh véi cac d6
dung dién cang nhu céc thi nghiém trong qua trinh
hoc tap. Hé thong tri tué nhan tao sé phén tich nhiing
yéu t6 nay trén tiing ngii canh khac nhau, lién tuc hoc
va céi thién nhdm t6i uu d6 chinh xdc va téc d6 xu ly.

Piéu khién thiét bi

Trong nghién ctiu ndy, nhom tac gid da phat trién
phong hoc thong minh tich hgp hé thong tu dong hoa
thuén tién cho viéc giang day ciing nhu sinh hoat ctia
hoc sinh va gido vién tai trudng. Nhén thiy cac yéu té
modi trudng dong mot vai tro quan trong, anh hudng
truc tiép dén chit lugng, hiéu qua hoc tip va gidng
day*, nhém nghién ciu di phat trién thém céc tinh
ndng nay, tao l4p mot moi trudng lam viée, hoc tap
hiéu qua, thoai mai, trong lanh théng qua mang ludi
thiét bi da dang cing mo hinh tri tué nhan tao phu
hop. Hé théng anh sang dugc bé tri hop li, bao vé
mat, tiét kiém nang lugng tiry theo lugng ngudi trong
phong, cdc thong s6 moi trudng nhu nhiét do, do &m,
néng d¢ CO,, néng d6 02, do 6 nhiém khong khi
trong phong hoc luén dugc hién thi theo thoi gian
thuc 24/7 va hoc sinh cing nhu gido vién c6 thé truy
cap dé dang thong qua hé thdng website va ting dung
dién thoai thong minh.

Khong nhiing thé, cic camera chéng trdém, bao vé tai
san ctia phong hoc ludn dugc hién thi theo thoi gian
thuc khong ngting nghi, hé trg nha truong trong viéc
kiém soat, bdo mat. Ngoai ra, khong chi phat trién
céc tinh néing diéu khién don gidn, nhom tac gia cling
nghién cttu hé thong website nhdm diéu khién nhiing
thiét bi nay tit xa bdng giong ndi Tiéng Viét thong qua
qua trinh xti Iy ngdn ngi tu nhién. Thém vao do, viéc
dp dung mo hinh tri tué nhén tao bing hé thdng cong
tdc thong minh ty dong ngit dién ti xa cling giup
ndng cao sy an toan cta hoc sinh va tiét kiém nang
lugng trong phong hoc.

Phat trién ndi dung

Déi v6i ndi dung giang day trong thoi dai gido duc
4.0, viéc cap nhat thong tin ddy du, chinh xdc, nhanh
chong di cuing cach truyén tai sinh dong, da dang 13
diéu kién tién quyét d€ ning cao hiéu qua hoc tip

ciing nhu phit trién tu duy ctia hoc sinh. D€ dép ting
nhu ciu dé, cdc nha phat trién néi dung c6 thé nghién
ctiu va phiét trién ting dung nhiing cong nghé tri tué
nhén tao vao phong hoc thong minh, tiéu biu nhu
trg gidng do dugc phit trién riéng theo tiing chuyén
nganh, dong vai tro nhu trg giang trong da dang linh
vuc nhu ngoai ngt, lich st, vin hod, tu vin hudéng
nghiép, luit giao thong cho dén cac linh vuc cu thé
nhu tai chinh ngén hang, du lich va giai tri.

Song song véi d6 1a sy hd trg ctia Robot, cong cu
giang day nay hién thi hanh déng, tuong tdc nghe-
néi cung biéu cdm da dang hé trg hoc tap 1ap trinh va
ciing dugc xem nhu mot trg gidng do d€ on tap, tim
hiéu kién thtic theo cdc linh vyc khac nhau. Nhiing
trg giang do nay gidp cho cdc gido vién gidi phdong
dugc thoi gian ctia minh, gidm thiéu khéi lugng cong
viéc, tlii d6 nang cao kiém sodt chit lugng, theo doi
qué trinh tién b, tiép thu kién thiic ctia hoc sinh, tap
trung vao chuyén mon va phat trién bai gidng phong
pht hon dan dén mot 16p hoc ning dong, hién dai,
thoai mai nhung khong kém phan hiéu qua®.

M® hinh ting dung tri tué nhéan tao

Tri tué nhan tao di tao ra mot ddu moc, cong nghé
c6t 161 trong thoi ky cach mang 4.0 v6i vo s6 ing dung
trong thuc tién va dic biét 1a phong hoc thong minh.
Nhoém nghién ctiu cling ting dung tri tué nhén tao dé
tu dong va t6i uu héa nhiéu nhiém vu don gian, dem
lai cho hoc sinh mdi trudng hoc tép tdt nhit. Véi st
ménh mang dén mot phong hoc tién nghi, hién dai
va hiéu qua cho sinh vién va gido vién, nhém tac gia
da phat trién tinh nang diém danh ty dong st dung
thi gidc mdy tinh ma cu thé la cong nghé nhéin dién
khu6n mat nhim diém danh hoc sinh v6i chinh xac
gio vao va gio ra, tli d6 kiém sodt dugc s6 lugng ving
hay danh sach hoc sinh tham gia ddy du cac tiét hoc.
Ngoai ra, d6i v6i nhiing gid ngoai 16p, hé thong nay
con dong vai tro bao vé tu dong, ghi nhin nhiing sy ra
vao bat thudng dé bdo cdo cling nhu thong ké, luu tri
lam béng chiing khi xay ra thit thoat. Hon thé niia,
hé théng tri tué nhén tao con dugc dua vao nhim t6i
uu, tiét kiém nang lugng theo s ngudi trong phong,
tit d6 gidm chi phi ddng ké trong qué trinh hoc tép
va gidng day. Khong chi diéu khién, cic mo hinh tri
tué nhan tao do nhom tac gia phat trién con c6 thé
ap dung gitp gido vién ddnh gia bai tip cua cic hoc
sinh tif tric nghiém dén bai luan, ty dong chim diém,
chi ra nhiing 16i sai, cach giai chi tiét ciing nhu luu
tréi thong tin nay cho hé thong thong ké va phén tich
giang day.

Thém vao do, hé thong tri tué nhén tao gitp thu thap
tat ca nhiing dit liéu trudc d6 nhu mdi trudng hoc tap,
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diém s, bai tap hoc sinh, dii liéu chuyén cin va tailiéu
gidng day cla gido vién d€ thong ké dii liéu 16n, tit d6
ca nhén hoéa kha nang hoc tap cta tting hoc sinh va
dua ra nhiing hudng phat trién, gidng day pht hgp
nhit, gép phan gitp 16p hoc ludén duge dién ra thusn
1gi, ¢6 cac bién phap kip thai gidi quyét nhiing van dé
phét sinh. Vi nhiing diém 46, viéc tng dung tri tué
nhan tao trong phong hoc thong minh d3, dang va sé
14 diém séng trong du dn chuyén d6i s6 trong gido duc
hudng dén t6i uu hda hiéu ciing nhu theo doi su tién
b6 ctia tiing hoc sinh mét cach da dang, toan dién hon.

KET QUA NGHIEN CUU VA THAO
LUAN

Thiét ké mé hinh

Hé théng thiét bi trong nghién ctiu nay bao gém da
dang thanh phén tli yéu t6 mdi truong nhu cdm bién
nhiét d6, d6 dm dén céc thiét bi diéu khién nhu dén
quat, cong tic thong minh. Tu do, cic cdm bién nay
sé thu thap dii liéu lién tuc, chuyén qua Server IoT va
hién thi theo thoi gian thuc d€ ¢ thé quan 1y, kiém
soat dé dang, dong thoi luu céc di liéu nay trén hé
thdng co s¢ dit liéu cho cdc phan tich, dinh gid sau
nay (Hinh 1).

Ngoai ra, hoc sinh hay gido vién va can b cong nhan
vién hoan toan cé thé diéu khién hé théng nay thong
qua thao tdc trén cac phdn mém quén ly thiét bi.
Déi v6i nhiing thao tdc phiic tap hon nhu st dung
trg gidng 40 nhdm danh gid bai tap hodc diéu khién
thiét bi bang giong ndi sé can st dung dén Al Server.
Nhiing dii liéu tri tué nhan tao nay sé dugc nhép tu
cdc phdn mém ma cuy théla trg gidng do, sau d6 thong
qua cdc mo6 hinh tri tué nhan tao dé thanh céc tin hiéu
dién tt nham diéu khién hé thong thiét bi thong minh.
Cudi cung 13 hé théng diém danh hodc chéng trom
ty dong bing camera, dit liéu hinh &nh ti camera sé
dugc nhép vao Al Server, tlii d6 st dung mo hinh tri
tué nhéan tao nhdm nhan dién va diém danh nhiing
hoc sinh ¢6 trong danh sach hodc nguoi la dot nhap,
tit d6 hién thi theo thoi gian thyc 1én man hinh quan
ly, song song véi d6 cling luu nhiing di liéu nay vao
co s dit liéu d€ phan tich théng ké. Khong chi thé,
khi nhé4n dién dugc hoc sinh, hé théng ciing gtii tin
hiéu qua IoT Server d€ diéu khién thiét bi phat ciu
chao mtuing hodc bdo dong khi nhan dang dugc xdm
nhép.

KET LUAN

Thong qua nghién ctiu nay, nhom téc gid da khai
quat nhiing cong nghé c6t 16i, cic Ging dung ciing
nhu hudng phat trién trong linh vyc phong hoc thong
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minh gido duc 4.0 thong qua ba phan khac nhau: biéu
khién thiét bi, Phat trién ndi dung gidng day va M6
hinh ting dung tri tué¢ nhan tao. Ngoai ra, nghién ctiu
ciing d€ xudt mo hinh phong hoc thong minh phit hgp
v6i diéu kién co s vat chat, phong hoc ciing nhu thi
trudng va mo hinh gido duc tai Viét Nam dap ting day
du cac tinh nang chinh di kém véi cac cong nghé cot
16i va ting dung méi nhat trong linh vuc. Bén canh y
nghia tdng quan ly thuyét, nghién ctiu nay con hiu
ich cho nhiing nha d4u tu tham khdo nham tao ra
nhiing san phdm ph hgp véi thi trudng Viét Nam.
Dong thoi cic sinh vién, nghién ctiu sinh ciing trang
bi dugc btic tranh 16n va goc nhin toan canh hon vé
phong hoc thong minh khi bat ddu nghién ctu trong
linh vuc nay.

Tuy nhién, nghién ctiu nay con han ché do gisi han
trong cach tiép cin 1a phan tich c6ng nghé va tinh
ning dugc ting dung trong cdc moé hinh phong hoc
thong minh nén chi so sanh dugc cac tinh ning va
dac diém ma chua so sanh vu va nhugc diém ctia tiing
loai m6 hinh phong hoc thong minh cu thé. Viéc ting
dung mo hinh phong hoc thong minh vao thuc tién
sé gap nhiéu thuén lgi trong xu huéng chuyén déi s6
trong gido duc hién nay & Viét Nam. Dic biét 1a gido
duc STEM, gido duc trai nghiém. Viéc dua cac tinh
néng ctia phong hoc thong minh véi cac cong nghé,
cdc dic diém dé xudt sé dugc gido vién va hoc sinh vita
trdi nghiém cong nghé, viia minh hoa ting dung khoa
hoc ky thuat mot cach gan giii, sinh dong theo cac chu
dé STEM. Tuy nhién, viéc déng gdi phong hoc théng
minh thanh giai phdp véi chi phi hgp ly, dé st dung
va bdo tri, cai tién ctng la thach thiic & Viét Nam.

Tu két qua cta cong trinh, hudng phét trién trong
tuong lai cia nghién ctiu sé dugc chia lam hai phin
khac nhau. Thi nhét, nghién ctiu vé su chdp nhan cua
nguoi diing la gido vién, hoc sinh d6i vé6i cac tinh nang
ctia phong hoc thong minh dé tit d6 dé xuat chién lugc
tuy bién mo hinh tuy theo nhém khéch hang stt dung
va chién lugc dé€ thuc ddy viéc khai thac va ting dung
mo hinh phong hoc théng minh. Huéng nghién ctiu
thi hai sé di sdu vao van dé phat trién céc ting dung ky
thuét, cong nghé c6t 16i nhu trg gidng ao, diéu khién
thiét bi, diém danh ty dong, phan tich cdm xtc véi
Al... d€ x4y dung phong hoc thong minh kha thi vé
mat ky thut, ti vu chi phi va kha nang chuyén giao
cho stt dung thuc tién cho cdc trudng hoc ¢ Viét Nam.

LOI CAM ON

Nghién ctiu dugc tai trg boi Pai hoc Qudc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
Dé tai ma s6 C2020-34-01.
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Hinh 1: M hinh dé xuat cho phong hoc théng minh

DANH MUC CAC TU VIET TAT

Al Tri tué nhan tao

AIED: Tri tué nhén tao trong gido duc

IoT: Internet van vat

STEM: Khoa hoc - Cong nghé - Ky thuét - Toan hoc
VR/AR: Cong nghé thuc t€ a0 / Cong nghé thuc té do
tdng cudng

XUNG POT LOIiCH

Nhom téc gia xin cam doan raing khong c6 bt ky xung
dot l¢i ich nao trong cong bd bai bao.

PONG GOP CUA CAC TAC GIA

Lé Hoanh Sti, Tran Anh Thuin, Truong Ping Huy,
Nguyén Quang Hung va Nguyén Anh Tuin cung
dong gop trong viéc khao sat va nghién ctiu cic mo
hinh lién quan, dé xudt phuong phap ti€p cin, xay
dung gidi phap téng thé cho hé théng va danh gia
kha thi gidi phap. Lé Hoanh St da dong gop thiét ké
kién truc ctia giai phap, Truong Pang Huy da déng
g0p quy trinh t6 chic di liéu, Tran Anh Thuin da
dong gop xdy dung mo hinh phong hoc thong minh,
Nguyén Quang Hung da déng gop kiém thtt mo hinh
dugc xay dung, Nguyén Anh Tuidn di dong phan céic
dé xuat.

TAI LIEU THAM KHAO

1. Thi tudng Chinh Pha, Quyét dinh s6 749/Qb-TTg ngay
03/06/2020 Chudng trinh Chuyén déi s6 quéc gia dén nam

2025, dinh huéng dén nam 2030. Ha Noi; 2020;.

. Fernandes N. Economic effects of coronavirus outbreak

(COVID-19) on the world economy. IESE Business School
Working Paper. 2020;Available from: https://doi.org/10.2139/
ssrn.3557504.

. Hwang GJ. Definition, framework and research issues of smart

learning environments - a context-aware ubiquitous learn-
ing perspective. Smart Learning Environments. 2014 Nov;
1(4);Available from: https://doi.org/10.1186/s40561-014-0004-
5.

. Zhu ZR, Yu MH, Riezebos P. A reasearch framework of

smart education. Smart Learning Environments. 2016 March;
3(4);Available from: https://doi.org/10.1186/s40561-016-0026-
2.

. Cebrian G, Palau R, Mogas J. The Smart Classroom as a means

to the development of ESD methodologies. Sustainability.
2020 January; 12(7): 12(7):3010;Available from: https://doi.
org/10.3390/su12073010.

. Southgate E, Blackmore K, Pieschl S, Grimes S, McGuire J,

Smithers K. Artificial intelligence and emerging technologies
(virtual, augmented and mixed reality) in schools: A. Canberra:
The Australian Government; 2019;.

. ChinjuPaul, Sunitha C, Amail G. AN loT BASED SMART ENVI-

RONMENT FOR CLASSROOMS. International Journal of Pure
and Applied Mathematics. 2018; 119(16): 119(16):239-245;.

. Huang L, Su J, Pao T. A context aware smart classroom ar-

chitecture for smart campuses. Applied Sciences. 2019 Jan-
uary; 9(9): 9(9):1837;Available from: https://doi.org/10.3390/
app9091837.

. Saini M, Goel N. How Smart Are Smart Classrooms? A Re-

view of Smart Classroom Technologies. ACM Computing Sur-
veys (CSUR). 2019 December; 52(6): 52(6):1-28;Available from:
https://doi.org/10.1145/3365757.

. Dalwadi D, Mehta Y, Macwan N. Face Recognition-Based At-

tendance System Using Real-Time Computer Vision Algo-
rithms. In International Conference on Advanced Machine

2806


https://doi.org/10.2139/ssrn.3557504
https://doi.org/10.2139/ssrn.3557504
https://doi.org/10.1186/s40561-014-0004-5
https://doi.org/10.1186/s40561-014-0004-5
https://doi.org/10.1186/s40561-016-0026-2
https://doi.org/10.1186/s40561-016-0026-2
https://doi.org/10.3390/su12073010
https://doi.org/10.3390/su12073010
https://doi.org/10.3390/app9091837
https://doi.org/10.3390/app9091837
https://doi.org/10.1145/3365757

Tap chi Phdt trién Khoa hoc va Céng nghé - Kinh té - Ludt va Quan ly, 6(2):2800-2808

Learning Technologies and Applications; 2020; Springer, Sin-
gapore. p. 39-49;Available from: https://doi.org/10.1007/978-
981-15-3383-9_4.

. Halder R CRSDMP. Deep Learning-Based Smart Attendance

Monitoring System. In Proceedings of the Global Al Congress;
2020; Springer, Singapore. p. 101-115;Available from: https:
//doi.org/10.1007/978-981-15-2188-1_9.

. Sanchez-Diaz X, Ayala-Bastidas G, Fonseca-Ortiz P, Garrido L. A

knowledge-based methodology for building a conversational
chatbot as an intelligent tutor. In Mexican International Con-
ference on Artificial Intelligence; 2018; Springer, Cham. p. 165-
175;Available from: https://doi.org/10.1007/978-3-030-04497-
8_14.

. Laig M DO. Chatbot-based interview simulator: A feasible ap-

proach to train novice requirements engineers. In 10th Inter-
national Workshop on Requirements Engineering Education
and Training (REET); 2020; IEEE. p. 1-8;Available from: https:

2807

//doi.org/10.1109/REET51203.2020.00007.

. Humble N, Mozelius P. Teacher-supported Al or Al-supported

teachers? In Proceedings of the European Conference on the
Impact of Artificial Intelligence and Robotics (ECIAIR 2019),
Oxford, UK; 2019; England: Academic Conferences and Pub-
lishing International Limited. p. 157-164;.

. Gupta N, Sharma P, Deep V, Shukla V. Automated Attendance

System Using OpenCV. In 8th International Conference on Re-
liability, Infocom Technologies and Optimization (Trends and
Future Directions) (ICRITO); 2020; IEEE. p. 1226-1230;Available
from: https://doi.org/10.1109/ICRITO48877.2020.9197936.

. Srivastava M, Kumar A, Dixit A, Kumar A. Real Time Atten-

dance System Using Face Recognition Technique. In Interna-
tional Conference on Power Electronics & loT Applications in
Renewable Energy and its Control (PARC); 2020; IEEE. p. 370-
373;Available from: https://doi.org/10.1109/PARC49193.2020.
236628.


https://doi.org/10.1007/978-981-15-3383-9_4
https://doi.org/10.1007/978-981-15-3383-9_4
https://doi.org/10.1007/978-981-15-2188-1_9
https://doi.org/10.1007/978-981-15-2188-1_9
https://doi.org/10.1007/978-3-030-04497-8_14
https://doi.org/10.1007/978-3-030-04497-8_14
https://doi.org/10.1109/REET51203.2020.00007
https://doi.org/10.1109/REET51203.2020.00007
https://doi.org/10.1109/ICRITO48877.2020.9197936
https://doi.org/10.1109/PARC49193.2020.236628
https://doi.org/10.1109/PARC49193.2020.236628

Science & Technology Development Journal - Economics - Law and Management, 6(2):2800-2808
Open Access Full Text Article Research Article

Propose a smart classroom model to enhance education
experience in industrial revolution 4.0 era

Le Hoanh Su®, Tran Anh Thuan, Truong Dang Huy, Nguyen Quang Hung, Nguyen Anh Tuan

ABSTRACT
Industry 4.0 has changed many areas of life, among which education is one of the fields with the
& most impact. Education 4.0 is increasingly developing in the world, and the concept of smart edu-
Use your smartphone to scan this cation is becoming a current trend, especially in the context of the Covid-19 pandemic. The appli-
QR code and download this article cation of new technologies such as Artificial Intelligence (Al) and Internet of Things (IoT) in training

is also increasingly of interest globally, and Vietnam is no exception. The rapid growth of Industry
4.0, and Smart Education with Smart City development and the Covid-19 pandemic in Vietnam,
have accelerated the burgeoning of Smart Classroom. These advances have given rise to various
applications in several areas of society, ranging from digital transformation to managing and au-
tomating simple tasks. Foreseeing that trend, in this study, the authors reviewed the most typical
research works on smart classrooms in the world and outlined the respective research directions
and core technologies to build a smart classroom. Consequently, in this study, we reviewed the
most advanced works about Smart Classroom in the world and summarized the current research
directions as well as the corresponding primary functions. Besides, we also proposed the Smart
Classroom model applied Artificial Intelligence and the Internet of Things which will be suitable for
the facilities, culture, as well as the Vietnamese market and education environment. Bringing these
features of the smart classroom with proposed technologies and features will help teachers and
students experience the technology and illustrate the application of science and technology in a
close and vivid way STEM topics in the context of Education 4.0 development in Vietnam.

Key words: education 4.0, smart education, smart classroom, artificial intelligence, internet of
things
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	Mô hình ứng dụng trí tuệ nhân tạo  
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