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Tém tit: Truong dai hoc ngay nay cé bon vai trd quan trong trong sang tao tri
thitc, cung cap nguon nhan lwe chat lwong cao, hat nhan d6i méi sang tao va dau
mdi hoi nhap qudc té. Sy phat trién manh mé cac cong nghé s6 hoa da tao nén sy
bién doi to 16n va nhanh chéng d6i véi kinh t€, xa hdi va moi mat caa doi song
con nguoi. Khoang muoi nam gan day, dai hoc thong minh khong chi la mét
chu dé nghién ctu dugc quan tdm ma da trd thanh mot xu thé phat trién gido
duc dai hoc tai cac nuwdc co trinh do kinh té cao, tuy nhién, day van 1a mot noi
dung mdi la tai Viét Nam. Hiéu biét toan dién va chinh xéc vé dai hoc thong
minh la mot viéc lam can thiét. Bai viét nay cung cap mot khung nhin hé thong
vé dai hoc thong minh bao gom khai niém dai hoc thong minh va cac khéi niém
lién quan, cac dac trung cta dai hoc thong minh, do tredng thanh thong minh,
md hinh thiét k&€ dai hoc thong minh cting nhu mot s tinh hudng trién khai dai
hoc thong minh trén thé gidi. Mot s6 nghién cttu lién quan tai Viét Nam cling
duoc gidi thiéu. Bai viét cling dwa ra mot vai trao d6i vé moi quan hé gitra dai
hoc thong minh va dai hoc nghién cttu, vai tro cta giang vién trong dai hoc
thong minh va van hoa trong gido duc thong minh. Nhan thtic dting dan va toan
dién vé dai hoc thong minh, hiéu dwgc bdi canh caa ting trueong dai hoc trong
khung phan mutrc dai hoc thong minh d€ dua ra dugc mot 10 trinh thye hién dai
hoc thong minh phu hop nhét sé gitp cac truong dai hoc Viét Nam thuc hién tot
bon vai tro cua minh dé€ gép phan xting dang vao phat trién kinh t€ tri thirc Viét
Nam.

Ttr khoa: dai hoc nghién cttu, dai hoc thong minh, ddc trung ctia dai hoc thong
minh, gido duc thong minh, mé hinh trudng thanh thong minh, phan mém cho
giao duc thong minh, phan ciing cho gido duc théng minh, phong hoc thong
minh, st pham thong minh.
1. Gidi thiéu
Lich st hang nghin nam phat trién treong dai hoc trén thé gidi chiing kién xu thé phat
trién vi thé va vai tro cua truong dai hoc trong xa hoi. Truong dai hoc ¢ dai da c6 dang
dap ctua mot t6 chie sing tao tri thire va cung cdp nguon nhin lyc trinh d¢ cao cho xa hoi.
Theo thoi gian, vai tro sang tao tri thitc ngay cang duoc nang cao véi sy xuat hién cua
md hinh dai hoc nghién ctu Béc-lin, viée sing tao tri thirc dwoc chuyén hoa thanh cdc irng
dung phuc vu phdt trién dia phwong va dit nwéc. Cung cdp nguon nhdin lwc trinh do cao
khong chi vé cac chuyén mon quan tri xa hoi thoi phong kién ma con vé moi chuyén



mon quan ly, kinh t€, khoa hoc, cong nghé, v.v. cho moi thye thé xa hoi, ddc biét la khu
vuc cdng nghiép. M6i quan hé gitta sinh vién treong dai hoc chinh qudc vdi sinh vién
treong dai hoc thudc dia trong thoi thuee dan, dé quoc dwgc nang cap thanh méi quan
hé toan dién gitta cac treong dai hoc trén thé gidi cho thay vai tro didu moi hoi nhdp quoc
té'ctia truong dai hoc. Xu thé trén day chi dan rang treong dai hoc ngay nay can dam
bao bon vai tro chinh: (i) mot ngudn cung cap nhan luc trinh d¢ cao, (ii) mdt nguon
sang tao tri thire, (iii) mot luc luwong dAn dit va hat nhan chu chdt phat trién sang tao —
doi moi ctia dia phuwong va qudc gia va (iv) mot dau moi hoi nhdp qudc t€ quan trong,
nham tao dong luc d6i méi xa hoi, gép phan ting cuong kinh té tri thite qudc gia [14,
23].

Sw phd bién va nang cap khong nging hé thdng may tinh va thiét bi truyén thong nho
vi mach dién t& dwgc san xudt theo Dinh luat Moore (hiéu ndng tang va gia thanh giam
theo cap s6 nhan! [11]), sy két ndi ngay cang sadu rdng cac ca nhan va té chitcc nho su
hinh thanh va phat trién Internet, World Wide Web (Web) da thac ddy qua trinh hinh
thanh va phat trién t6c dd cao cac cong nghé s6 tién tién. Sw xudt hién cta Internet van
vat (Internet of Things: IoT) danh dau sy phat trién vugt bac viéc st dung di liéu vao
hoat dong nghiép vu ctia moi t& chitc xa hdi, gitp cac t& chitc hiéu biét sau sic hon dé
thuee hién hiéu qua hon moi hoat dong nghiép vu cta to chirc. Phu hop véi xu thé phat
trién chung ctia xa hoi loai ngwoi, mo hinh dai hoc thong minh da duwoc nghién cttu va
trién khai tai cac nuwdc kinh t€ phat trién trong khoang mot thap ky gan day.

Gido duc thong minh (Smart Education: SmE), hoc dién tt thong minh (Smart e-Learning:
SmL) va treong dai hoc thdong minh (Smart University: SmU) dang noi 1én va phat trién
nhanh chéng, thi treong gido duc va hoc thong minh thé giéi dat khoang 233,75 ty do-
la My vao ndam 2018 va dugc du bao 1én toi khoang 1.047,75 ty do-la My vao nam 20262.
SmE, SmL va SmU thé hién su tich hop sang tao va thong minh cac d6i tuong/hé thong
thong minh dua trén cac cong nghé madi ndi (nhdn dang tan s6 vo tuyén RFID, anh ba
chiéu, Internet van vat, tinh toan dam may, triec quan hoda di liéu thong minh, thuec tai
ao — thuc tai ting cuong, tac tir thong minh, thong minh khap noi, truyén thong cong
tac va thong minh, v.v.), hoi tu cac chu dé thoi su da linh vuc (khoa hoc may tinh, ky
thuat may tinh, gido duc hoc, v.v.), cho phép giang vién phat trién cac chién lwgc, cach
thitc day-hoc tién phong dé giang day xuat sic trong gio hoc/dai hoc thong minh va
cung cdp cho sinh vién co hdi madi dé t6i da hda thanh cong cuia ho trén co so lwa chon
tot nhat vé gidao duc, dia diém, cach hoc, va phuwong thirc hoc phan phdi ndi dung. Twe
nam 2014, hoi nghi khoa hoc qudc té€ thuwong nién vé giao duc thong minh va hoc dién
t& thong minh (Smart Education and e-Learning: SEEL) thu hut ngay cang dong dao cong
dong nghién cttu-trién khai [50, 51, 53, 56, 59]. Hoi nghi khoa hoc qudc t& “REV:
International Conference on Remote Engineering and Virtual Instrumentation” lan th
15 vao nam 2018 tap trung vao cong nghiép thong minh va gido duc thong minh3. Sau

T https://www.karlrupp.net/2018/02/42-years-of-microprocessor-trend-data/ .

2 https://www.globenewswire.com/news-release/2019/11/07/1943394/0/en/Smart-Education-and-Learning-Market-
To-Reach-USD-1-047-75-Billion-By-2026.html.

3 https://link.springer.com/book/10.1007/978-3-319-95678-7




Tuyén bd tai nguyén gido duc mo (Open Educational Resources: OER) ctia Pai hoi OER
thé gidi ndm 2012 (do UNESCO td chtrc), sy quan tam sang kién gido duc mo (open
education initiative), trong dé c6 sang kién tu dong danh gia hoc médi dya trén Tri tué
nhan tao (Al), ngay cang nhan duwoc sy quan tam cua cong dong giao duc. Mot s6 du
an dai hoc thong minh da duoc trién khai tai mot s6 co so gido duc dai hoc trén thé gioi
(chang han, Bradley University, My [58, 12], Gifu College, National Institute of
Technology (Nhat Ban) [34], University of Debrecen, Hungary [8], University of Trento,
Y [61)). O Viét Nam, mot s8 co so gidao duc dai hoc da cé y tudng vé xay dung mo hinh
dai hoc thong minh (ching han, y twéng dai hoc thdng minh trong xay dung
DHQGHN s6 hoa), va hon th€, viéc 4p dung Cong nghé thong tin vao giang day hoc
phan ngén ngt va van hda nudc ngoai hudng téi cac déc trung cua gido duc thong
minh da duoc trién khai tai Treong Dai hoc Luat Ha Noi [33]. Do dwgc phat trién trén
nén tang cac cong nghé hién dai, hdi tu cac van dé da dang tir linh vyc khoa hoc may
tinh, linh viec khoa hoc gido duc va céc Iinh viec khac, cho nén dai hoc thong minh bao
trum nhting ndi dung rat phtc tap khong chi trong nghién cttu, phat trién mo hinh ma
con trong thiec hién trién khai cac mitc dau tién trong bac thang treéng thanh caa né.

Nhén thtec dang d4n va toan dién vé dai hoc thong minh, hiéu duoc bdi canh cta tung
treong dai hoc trong mot khung phan mittc dai hoc thong minh d€ xay dung va thuec
hién mot 16 trinh ng dung dai hoc thong minh phu hop nhat sé giup treong dai hoc
Viét Nam cang dam nhan t6t vai tro cia minh. Bai viét nay cung cdp mot s6 tim hiéu
budc dau vé dai hoc thong minh tir khai niém dai hoc thong minh va cac khai niém lién
quan tdi cac dac trung cta dai hoc thong minh va md hinh thiét ké dai hoc thong minh.
Bai viét cling dwa ra trao d6i vé mot mo hinh dai hoc thong minh trong dinh huéng
bdn vai tro chinh cta treong dai hoc ngay nay. Hon nira, bai viét ciing dwa ra mot vai
dé xuat vé nghién ctru, trién khai mo hinh dai hoc thong minh tai cac truong dai hoc
Viét Nam.

Phan con lai ctia bai viét nay duwoc to chite nhu sau. Muc 2 gidi thiéu vé khai niém dai
hoc thong minh, cac ddc trung, mo hinh tredng thanh thong minh cua dai hoc thong
minh. Ti€p can phat trién dai hoc thong minh dwoc trinh bay tai Muc 3. Muc 4 gidi
thiéu vé mot sO du an trién khai dai hoc thong minh trén thé gidi. Mot s6 nghién cttu
lién quan vé dai hoc thong minh tai Viét Nam ciing dwoc gidi thiéu trong muc 5. Mot
s0 trao doi lién quan ddi voi dai hoc thong minh dwgc trinh bay trong muc 5. Muc cudi
cung dua ra két ludn cua bai viét.

2. Khai niém dai hoc thong minh va cac khai niém lién quan

2.1. Gié6i thiéu vé gido duc thong minh va dai hoc thong minh

Tt thap nién 2000, cung véi viéc hgp tac voi hang tram truong dai hoc trén thé gidi
(trong d6 c6 Pai hoc Qudc gia Ha Noi) trién khai sang kién dao tao vé Khoa hoc dich
vy, Quan ly va Ky nghé hudng téi “mot hanh tinh thong minh hon”4, Cong ty may tinh

4 https://www-03.ibm.com/press/us/en/pressrelease/27201.wss




IBM (My) da dé xuat mot khung gido duc thong minh hon (Hinh 1). Trén nén tang cac
cong nghé tién tién, gido duc thong minh hon gitp cac co so gido duc tan dung dwoc
thong tin dé dua ra cac quyét dinh tot hon, luwong truede duoc cac van dé va giai quyét
cac van dé mot cach cha dong hon va diéu phdi cac nguodn luc d€ van hanh hiéu qua
hon. Nhu thé€ hién trong Hinh 1, gido duc thong minh hon bao géom ba thanh phan
chinh la Tich tr& d liéu va thong tin xuat sic, Trai nghiém sinh vién khac biét va Thé
ch€ t6i uu hda. Cong nghé tinh toan ddm may la mot yéu t6 then chot d€ co sé giao duc
tao nén khac biét trong trai nghiém sinh vién va t6i wu hoéa thé ché. Thuc t€, IBM da
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chéng. Mot sO du an vé dai hoc thong minh da duoc trién khai tai mot s6 treong dai
hoc trén thé gidi, trong dé c6 Bradley University, My [58, 12], Gifu College, National
Institute of Technology (Nhat Ban) [34], University of Debrecen, Hungary [8],
University of Trento (Y) [61]. Ttt ndm 2014, Hiép hdi chuyén nghiép qudc t& vé cac chu
dé chuyén sau vé tri thiec KES® da khoi xuéng chudi hoi nghi quéc t& thuong nién vé
gido duc thong minh va hoc dién ti thong minh (Smart Education and smart E-
Learning: SEEL) d€ cac hoc gid, giang vién, nghién cttu sinh Tién sy, chuyén vién va
hoc vién tir khap noi trén thé gidi trinh bay cc y twdng sang tao, ti€p can, cong nghé,
hé théng, phat hién va cac két qua cua cac du an nghién ctru va thiét ké trong cac khu
vire méi ndi cua gido duc thong minh, hoc dién tir thong minh, st pham thong minh,
phan tich thong minh, tng dung cong nghé thong minh va hé thdng thong minh trong
gido duc va hoc dién tx, phong hoc thong minh, dai hoc thong minh va xa hoi thong
minh dua trén tri thiee. Theo thoi gian, pho cha dé caa hoi nghi SEEL ngay cang duoc
mo rong, tir khong phan nhom cha dé (nam 2015-2016) téi phan nhém chu dé va s6
luong nhém chu dé cang duoc mo rong. Hoi nghi SEEL nam 2019 bao gom cac nhém
chu dé chinh la (i) Gido duc thong minh, (ii) Su pham thong minh, (iii) Hoc dién tu
thong minh, (iv) Cong nghé, hé thong phan mém va phan cing thong minh cho gido
duc thong minh va hoc dién t&t thong minh, (v) Khong nging chuyén d6i tir giao duc
thong minh t6i xa hoi thong minh, (vi) Pai hoc thong minh la mét trung tam d€ sinh
vién tham gia vao doanh nghiép va kinh doanh ao. Bao trum mot pham vi rong 16n cac
chu dé lién quan, dai hoc thong minh tao ra nhiéu thach thtrc trong viéc dua ra khai
niém, cac md hinh, cac phuong phap thiét ké, cac trién khai thuc té.

2.2. Khai niém dai hoc thong minh va mét s6 khai niém lién quan

Muc 2.1 trén day cho mét cach hinh dung vé dai hoc thong minh, gido duc thong minh
va mot sd khai niém lién quan khac. Muc nay sé€ lam rd hon cac khai niém nhu vay.

2.2.1. Khai niém dai hoc thong minh va cdc khdi niém lién quan

Theo M. Coccoli va cong su [17], do thiéu mot dinh nghia vé dai hoc thong minh duoc
chap nhan rong rai cho nén mo ta dai hoc thong minh nhu “mot nén tang thu nhan va
cung cap di liéu co so dé€ thuc day phan tich va cai thién méi treong day va hoc dua
trén truy xudt di liéu cam bién va st dung (mod) dir liéu duoc lién két va kién thirc
giang day hinh thitc hoa” do T. Roth-Berghofer dwa ra vao nam 2013, duoc coi la mot
dinh nghia hwdng ky thuat. Trén co s¢ do, cac tac gid gidi thiéu mot mo hinh dai hoc
thong minh hon (smarter University) néu bat dac trung cta dai hoc thong minh, gido duc
thong minh 1a dwegc hd trg bang cdng nghé thong minh, st dung cac cong cu thong minh
va thiét bi thong minh (dién hinh la thiét bi di dong thong minh), mang thé hé mdi, cac
tng dung phan mém twong tac cao. Theo do, gido duc thdng minh chi la ting cao, tang
hién thi dwogc cta rat nhiéu thanh phan bén duwéi nhu (1) ha tang cong nghé thong tin-
truyén thong (ICT), (2) giao van, (3) luu trit va phan phdi dix liéu, (4) chia sé tri thic, (5)

5 http://www.kesinternational.org/index.php




quan ly nang lugng, (6) twong tac xa hdi, (7) giao ti€p, (8) quan tri, (9) quan ly hanh
chinh-khéa hoc va (10) cham soc stie khoée [17, 18].

Du an dai hoc thong minh tai University of Trento (Y) [61] quan niém réng dai hoc thong
minh 1la “mot nén tang cho sy da dang — cung cdp dich vy dwgc cd nhin hoa cho sinh vién dai
hoc, trong va trén khdp cdc trwong dai hoc trén thé iéi. Hoa tidu ddu tién cia ching ta la
WeNet, Internet of Us®”. Quan niém nhu cay vita mang tinh mo ta khai quat trong cau
thit nhat, vira mang tinh cu thé dién giai & cau thit hai khi dé cap téi WeNet.

Theo C. Heinemann va V. L. Uskov [25], nhom Tikhomirov va cdng sy quan niém réng
dai hoc thong minh 1a mot khai niém lién quan dén viéc hién dai hda toan dién moi qua
trinh gido duc va gido duc thong minh c¢d thé cung cdp mot truong dai hoc mdi, trong
dé mot bo CNTT-TT (vdi su xudt hién caa cac cong nghé nhue bang thong minh, man
hinh théng minh va truy cap Internet khong day tir moi noi) va giang vién dan dat mot
chat lwong hoan toan mdi cac quy trinh va két qua cta gido duc, nghién cttu, thuong
mai va cac hoat dong trueong

dai hoc khac. V. Tikhomirov - Chiller o phidt i
A A . A ido duc thé inh
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A L4 I
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nang, nang luc nOl dung ., 5 g chigu gido duc thong minh [48]
kién thitc, nén tang van hoa,

gia tri ma ngwoi hoc can c6 d€ thanh cong trong cudc doi véi trung tam la tap cac noi
dung, kién thitc va kj nang nhan thitc hodc nang luc (cot 16i 1a ky nang tu t6 chirc).
Chiéu CNTT-TT la tap cac cong cu CNTT-TT dwoc dung dé€ cung cap cac khia canh
khac nhau cta gido duc thong minh bao gom nhém cong cu td chirc va quan ly cac qua
trinh gido duc, nhém phan mém chuyén dung dwoc thiét k& dé€ phat trién ndi dung
gido duc, nhom cong cu dwra trén cdc cong cu twong tac xa hoi (dac biét la mang xa hoi)
va phan mém hdi thao trén web va nhém cong cu phan mém thiét bi di ddong. Chiéu t6’
chitc cling quan trong nhu chiéu CNTT-TT bao gom cac chuong trinh gido duc, cac
hinh thirc hoc va cac nguyén ly giang day véi cac dac trung cot 16i 1a linh hoat, két hop
cac hinh thitc gido duc khac nhau, "coi mo", sit dung quan ly tri thitc, cd nhan héa va
tuy chinh.

Chudi hdi nghi khoa hoc qudc t& thuong nién SEEL cung cdp nhiéu cong trinh nghién
ctu phét trién khai niém dai hoc thdong minh, gido duc thong minh va cac khai niém
lién quan, trong do6 cac nghién cttu lién quan cta V. L. Uskov va cOng sy tai Bradley
University (M§) 1a dién hinh nhat. Bang tiép can phan tich séng tao mot cach hé théng
nhiéu cong trinh nghién cttu lién quan, C. Heinemann va V. L. Uskov [25] dé nghi mot
dinh nghia dai hoc thong minh "la noi chia sé kién thitc mot cich lien mach va la mot hé

6 https://www.internetofus.eu/




thong xanh, manh me, dwoc cd nhin héa, ¢ trach nhiém, tirong tdc va thich nghi, ciing nhw cé
thé truy cdp moi noi, moi liic va tir moi thiét bi".

N.A. Serdyukova va cong su [43] cung cap mot két qua nghién ctu vé mo hinh héa dai
hoc thong minh nhu mét hé thong hiéu qua va d6i méi dya trén ti€p can dai s6 hinh
thirc. Céc tac gia dinh nghia dai hoc thong minh la mét by n thanh phin (n-tuple) dwoc
chon tir cdc tdp chinh la tdp sinh vién, tdp chwong trinh dao tao, tdp giang vién, tdp phong cich
sw pham, tdp 16p hoc, tdp phin mém, tdp phin cieng, tdp cong nghé va tdp tai nguyén va dwoc
mo ta bang mot dang thiec theo 1y thuyét hé thdng tong quéat. Thong qua mot tiép can
dai s6 (dac biét 1a ly thuyét nhodm httu han), cac tac gia xac dinh mét s6 cach khac nhau
phat trién hé thong (SmU), lam n6i bat cac lién két hiéu qua cua hé thong, xay dung
mot md hinh kich ban rui ro gom séu yéu t6, hinh thitc hda dai s6 cac khéi niém vé hé
thong hiéu qua va hé théng do6i madi. Trén co sd nghién cttu ctia N.A. Serdyukova va
cong sw, V. L. Uskov va cong su [58] phat trién mot md hinh khéi niém dai hoc thong
minh theo hudng xac dinh va phan loai cac ddc trung thong minh chinh, cac thanh
phan va quan hé (lién két) gitra cac thanh phan, giao dién, dau vao, dau ra va gidi
han/rang budc ciia SmU. Chang t6i goi dinh nghia V. L. Uskov va cong su la mot dinh
nghia hudng thiét ké dai hoc thong minh nhu duwoc gidi thiéu sau day.

2.2.2. Binh nghia hudng thiét ké'dai hoc thong minh

Dai hoc thong minh (dugc ky hiéu la “CM_SmU”) duoc dinh nghia hinh thitc nhu sau
[58]:

CM_SmU :=< {SmU_FEATURES}, {SmU_STAKEHOLDERS},
{SmU_CURRICULA}, {SmU_PEDAGOGY},
{SmU_CLASSROOMS}, {SmU_SOFTWARE]},
{SmU_HARDWARE]}, {SmU_TECHNOLOGY},
{SmU_RESOURCES} >

trong do:

SmU_FEATURES Mot tap cac ddc trung thong minh quan trong nhat caa SmU,

bao gom Thich irng, Cam nhdn, Suy dién, Tw hoc, Tién dodn, Ty
t61 weu hoa (tw to chike va tai cau trac).

SmU_STAKEHOLDERS Mot tap cac bén lién quan ctia SmU, vi du, n6é bao gom mot
tap hop cac giang viéen SmU (giang vién) tai SmU, tic la
nhitng nguoi duoc hoc va day cac khoa hoc trong 16p hoc
thong minh va tich cuc st dung bang thong minh, hé thong
thong minh, cong nghé thong minh, v.v.

SmU_CURRICULA Mot tap cac chuwong trinh dao tao thong minh va cac khoa
hoc thong minh tai SmU - vi dy, nhitng chuong trinh c6 thé
thay doi (hodc t6i wu hoa) cdu tric hodc phwong thite phan
phoi ndi dung hoc theo cac yéu cau da cho hodc da xac dinh
(do nhiéu loai sinh vién hodc ngwoi hoc khéc nhau).

SmU_PEDAGOGY Mot tap cac phong cach (chién lrgc) sw pham hién dai dugc
stt dung.



SmU_CLASSROOMS Mot tap cac 16p hoc thong minh, phong thi nghiém thong

minh, phong ban thong minh va van phong thong minh.

SmU_SOFTWARE Mot tap cac hé thong phan mém thong minh danh riéng trén

toan dai hoc tai SmU (ttic la nhiing hé théng vuet xa nhiing
hé thong dwgc str dung tai mot dai hoc truyén thong).

SmU _HARDWARE Mot tap cac hé thdong phan cing, thiét bi, linh kién va cong

nghé thong minh toan dai hoc dugc st dung tai SmU (ttec la
nhing hé thong vuot xa nhitng hé thong duoc sit dung tai
mot dai hoc truyén thong).

SmU_TECHNOLOGY Mot tap cac cong nghé thong minh trén toan dai hoc d€ tao

diéu kién dam bao cdc chitc nang va dac trung chinh.

SmU_RESOURCES Mot tap cac nguon lwc da dang (tai chinh, cong nghé, con

nguoi, v.v.).

Phat biéu hinh thtic trén day cé thé dwgc dién giai nhu sau:

Dai hoc thong minh bao gom mot tdp cdc bén lien quan SmU_STAKEHOLDERS, mjt
tdp cac chwong trinh dao tao SmU_CURRICULA, mot tip cic phwong phdp sw pham
tien tien SmU_PEDAGOGY, mét tdp cic phong hoc SmU_CLASSROOMS, mét tdp
cic phim mém SmU_SOFTWARE dwoc thwc thi trén mdt tdp cdc phin cing
SmU_HARDWARE theo mot tip cdc cong nghé hién dai SmU_TECHNOLOGY dwoc
ddm bdo bang mot tdp tai nguyén twong xieng SmU_RESOURCES nhidm ddm bdo mot
tdp cac ddc trung SmU_FEATURES,

Dudi day 1a mét sd vi du cu thé thudce cac thanh phéan (ngoai thanh phan déc trung) ctia
dai hoc thong minh, chi rd su khac biét gitta dai hoc thong minh va dai hoc truyén
thong (cac thanh phan vi du vuot xa cac thanh phan trong dai hoc truyén thdng).

SmU_SOFTWARE:

Hé thong phat trién ndi dung hoc trudce gio hoc,

Heé thong sao ghi hoat dong trong gio hoc,

Hé thong hd tro hoat dong sau gio hoc (vi du, hé thong phat lai bai giang, thao
luan va hoat dong trong gio hoc dwgc sao ghi tit dong, hé théng quan ly ndi dung
hoc, hé thong danh gia va thao luan sau gio hoc cho sinh vién cuc bd (tai 16p hoc)
va sinh vién ttr xa, v.v.,

Hé thong phan mém quay phim thong minh d€ ty dong ghi lai va dong bo hoa cac
hoat dong da dang trong gio hoc,

Hé thong dung cho hoc cong tac lién mach (sinh vién cuc bo va tir xa) trong gio
hoc thong minh va chia sé noi dung/ghi cht/tai liéu hoc,

Hé thong hoi nghi audio/video dwa trén web cho phép giao ti€p/cOng tac/twong
tdc muwot ma mot-mot va nhiéu-nhiéu gitta sinh vién/nguoi hoc cuc bd/trong 16p
va ttr xa/triec tuyén,

Hé thong to chire, tham gia, hinh thanh va danh gié cac cudc thao luan nhém (bao
gom sinh vién cuc bd va sinh vién tir xa),



Kho luu trit ndi dung hoc ky thuét s6 va tai nguyén tryc tuyén (Web), cong hoc,
thu vién s0 trén cac mo-dun hoc pht hop,

Heé thong (phan tich dit liéu 16n) phan tich day/hoc thong minh,

Hé thong nhan dang bai néi/giong noi,

Heé thong chuyén 10i ndi thanh van ban,

Hé thong tong hop van ban thanh giong noi,

Hé thong dich tu dong (tir/sang tiéng Anh),

Hé thong theo doi ngwoi phat bi€u/gido vién (trong gio hoc),

Hé thong nhan dang ctt chi (hanh ddng)

Hé thong nhan dang khuon mat,

Hé thong nhan dang cam xtc,

Hé thong nhan thirc (tinh hudng) bao gom cac hé thong nhan thtec vi tri, nhan
thirc ngtt canh hoc, nhan thirc an ninh/an toan,

Hé thong thuec-ao thong minh (an toan va bao mat),

Tac tie phan mém thong minh da dang,

Hé thong giam sat tiéu thu dién/anh sang/thong gid, swdi am, diéu hoa (Heating
Ventilation and Air Conditioning: HVAC).

SmU_TECHNOLOGY:

Cong nghé Internet van vat,

Cong nghé tinh todn ddm may,

Cong ngheé giang day trén web,

Cong nghé cong tac va giao tiép dya trén web,

Cong nghé thong minh khap noi,

Cong nghé tac tir thong minh,

Cong nghe tric quan hoa dir lieu thong minh,

Cong nghé thuec tai ao va thuc tai tang ceong,

Cong nghe tro choi nghiém tic (hoc dya trén tro choi) trén may tinh,
Phong thi nghiém ttr xa (a0),

Cong nghé triec quan ba chiéu (3D),

Cong nghé mang cam bién khong day,

Cong nghé nhan dang tan so radio (Radio-frequency identification: RFID),
Cong nghé nhan thirc tinh hudng va vi tri (trong nha va ngoai troi),
Cong nghé cam bién (chuyén dong, nhiét d9, anh sang, d6 am, v.v.)

SmU_HARDWARE/ THIET BI:

Bang thong minh va/hodc bang trang tuong tac (kich thude t6i thidu 84 inch),

Mady chiéu gan tran (trong mot s3 truong hop, may chiéu 3D),

May quay video toan canh thong minh (dé€ web-tape “ghi bang dang web” moi
hoat dong trong gio hoc),

Cac man hinh 16n hodc TV dwgc két n6i v6i nhau (d€ tao hiéu tng “hang hoc
thong minh” (“smart learning cave”)),

May tinh xach tay hodc may tinh d€ ban duoc két noi,

Thiét bi tr6é dau thong minh,



Diém két ndi (hub) 16p hoc thong minh dwoc digu khién bang giong ndi (tic 13,
mot hé thong trung tam dé tich hop va diéu khién cac thiét bi thong minh da dang
trong mot 16p hoc)

Micr6 duoc diéu khién va ty kich hoat thong minh,

Loa thong minh,

May quay video bao mat thong minh,

Khoa 16p hoc thong minh,

Pau doc thé thong minh,

Thiét bi kiém soat truy cap dua trén sinh trac hoc (bao gom ca thiét bi nhan dang
khuon mat),

B diéu khién va bd truyén dong nguoi may thong minh,

Bo diéu nhiét thong minh,

Cong tac thong minh.

SmU_CURRICULA:

Cac chuong trinh hoc thich tng - chuwong trinh 16n va nho, chwong trinh tap trung
va chiing chi - véi cac cau tric bién doi phu hop véi sinh vién/nguoi hoc c6 nén
tang hoc van khédc nhau, cac thanh phan s pham thong minh khac nhau, bao gom
cac phwong thirc phan phdi néi dung hoc, v.v.,

Cac khoa hoc, bai hoc va mo-dun hoc thich tng véi cac thanh phan va cdu truc
bién d6i phu hgp véi nhiéu loai hinh giang day (truc dién, hon hop, truc tuyén),
cac loai sinh vién/nguoi hoc, s pham thong minh, v.v.

SmU_STAKEHOLDERS:

Sinh vién SmU cuc bg (trong 16p hoc)

Sinh vién SmU ttr xa (triec tuyén)

Sinh vién khuyét tat SmU

Nguoi hoc sudt doi SmU

Giang vién SmU (toan thoi gian va ban thoi gian)
Nhan vién chuyén nghiép SmU

Can b6 quan ly SmU

Nha tai tro SmU

SmU_PEDAGOGY:
St pham thong minh st dung tich cuec (néu can, két hop mot cach phu hop) cac
phuong phap st pham (chién luwoc day/hoc) d6i méi sau day:

Hoc qua thuc lam (Learning-by-doing) bao gom st dung tich cuc phong thi
nghiém 4o,

Hoc cOng tac,

Sach dién t,

Phan tich hoc,

Day hoc thich nghi,

Noi dung hoc do sinh vién tao ra,
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e Hoc dwa trén tro choi nghiém tuc (serious games-based learning) hodc “hoc dyra
trén tro choi” (gamification-based learning),

e Lop hoc lat (Flipped classroom),

e Hoc dua trén du an,

e Tiép can “mang theo thiét bj riéng” (Bring-Your-Own-Device),

e Hoc dwa trén nguoi may thong minh.

A. Paniagua va D. Istance [35] xac dinh sdu cum st pham sang tao la Hoc hién than

(Embodied Learning), Hoc da hoc van va thao luan (Multiliteracies and Discussion),

Hoc trai nghiém (Experiential Learning), Hoc két hop (Blended Learning), Tu duy

tinh toan (Computational Thinking) va Hoc dwa trén tro choi (Gamification).

SmU_CLASSROOMS:
e Lop hoc thong minh tich cuc trién khai cac thanh phan da dang ttr cac tap hop
SmU_SOFTWARE, SmU_HARDWARE, SmU_TECHNOLOGY,
SmU_PEDAGOGY trén day.

2.2.3. Miic thong minh cua dai hoc thong minh

N&m dac trung Thich ttng, Cdm nhdn (hay Nhin thirc), Suy dién (hay Ldp ludn logic), Ty
hoc, Tién dodn, T6i wu hoa (hay Tw t6 chitc va tdi cdu triic) [43, 52, 25] cling dwgc coi la nam
mtic thong minh ctia dai hoc thong minh va ching da duoc sap xép ting dan tir thap
lén cao.

Miic Thich 1#ng: SmU c6 nang luc tw dong stra doi cac chirc nang nghiép vu, chién lugc
day/hoc, hanh chinh, an toan, thé chat, hanh vi va cac dac diém khac, v.v. d€ van hanh
va thuc hién t6t hon cac chirc nang nghiép vu chinh cta minh (day, hoc, an toan, quan
ly, bao tri, kiém soat, v.v.) nham pht hop hodc sdng tdt hon véi moi trweong. Biéu hién
vi du cho mot SmU c6 mikc thich tmg 1a: (i) SmU dé dang thich nghi véi phong cach
hoc va/hodc giang day mdi (vira hoc vira lam, 16p hoc bi khoa, v.v.) va/hodc cac khoa
hoc (MOOCs, SPOC, gido duc mé va/hodc hoc sudt doi cho nguoi vé huu, v.v.); (ii)
SmU dé dang thich ting véi nhu cau ctia sinh vién khuyét tat (hé thdng chuyén van ban
thanh giong néi hodc giong néi thanh van ban, v.v.); (iii) SmU dé dang thich ting mang
véi cac nén tang ky thuat méi (mang di dong, may tinh bang, thiét bi di dong véi iOS
va hé diéu hanh Android ...); v.v.

Mikc cam nhdn: SmU c6 nang luc tw dong st dung cac cam bién khac nhau va xac dinh,
nhan biét, hiéu va/hodc nhéan thitc duoc vé cac su kién, qua trinh, d6i twgng, hién
twong, v.v. c6 thé cé tac ddng (tich cuc hodc tiéu cuc) dén hoat dong, co so ha tang hodc
tinh trang cia SmU, cac thanh phan hoc sinh, giang vién, nhan vién, tai nguyén, tai san,
v.v. cia nd. Biéu hién vi du cho mdét SmU ¢d mirc cam nhén la: (i) Cac cam bién khac
nhau cta hé théng Dich vu hanh dong cuc bd (LAS) dé ldy di liéu vé viéc st dung
nang luong, anh sang, nhiét do, dd0 &m, an toan, an ninh, v.v; (ii) Dau doc thé thong
minh (hodc sinh trac hoc) && mé ctra cho cac giang dwong trung gian, phong mdy tinh,
16p hoc thdong minh va kich hoat cac dac trung/phan mém/phan cing duoc liét ké trong
ho6 so nguoi dung; (iii) Hé thong nhan dién khudn mat, giong nodi, ctt chi va cac thiét bi
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twong tng d€ truy xuat va xtt ly di liéu vé viéc tham gia 16p hoc cua sinh vién, hoat
dong cua lop, v.v.; v.v.

Miic Suy dién: SmU c6 nang luc te dong dua ra két ludn logic trén co so dix liéu tho,
thong tin duoc xtt ly, quan sat, bang chitng, gia dinh, quy tic va ly luan logic. Biéu hién
vi du cho m¢t SmU ¢b muirc cdm nhan la: (i) Hé thong phan tich sinh vién (Student
Analytics System: SAS) d€ tao (cap nhat) ho so cua ting sinh vién cuc bd hodc tir xa
dua trén su twong tac, hoat ddng, ky nang ky thuat cua ho, v.v.; (ii) Hé thong Dich vu
Hanh dong cuc bo (LAS) toan truong dé€ phan tich di liéu tir nhiéu cam bién va dua ra
két luan (vi du: kich hoat bd truyén dong va dong / khoa ctra trong moi toa nha va /
hodc phong thi nghiém, tat den, v.v.); (iii) SAS c6 thé dé nghi can bo quan ly thuc hién
mot sd bién phép chu dong lién quan dén hoc sinh, v.v.

Miic Ty hoc: SmU c6 ndng luec te dong thu nhan, thu thap hoac hinh thanh mdi hoac
stra doi tri thiee, kinh nghiém hodc hanh vi hién c6 d€ cai thién hoat dong, chirc ndng
nghiép vy, hiéu nang, hiéu qua, v.v. (luu y: Cac tinh nang ty mo6 ta, tir kham pha va ty
t6i wu hoa la mot phan cua ty hoc). Biéu hién vi du cho mot SmU cé mtkc Ty hoc la: (i)
Hoc tir viéc st dung tich cuc cac hé thong phan mém/phan cliing sang tao - hé thong
giang day trén web, hé thong ghi am 16p hoc, hé thdng 16p hoc 1at, v.v.; (ii) Hoc tir Hé
thong khai pha quan diém (Opinion Mining System: OMS) an danh (anonymous); (iii)
Hoc ttr cac loai 16p hoc khac nhau — MOOCs (Massive Open Online Courses), két hop
(cuc bo - tryee tuyén), truc tuyén, SPOC (Small Private Online Course), v.v.; v.v.

Miic Tién dodan: SmU c6 nang luc tu dong suy nghi hodc suy luan dé tién doan sy kién
nao sé xay ra, cach giai quyét su kién dé hodc phai lam gi tiép theo. Biéu hién vi du cho
mot SmU c6 mutc Tién doan la: (i) Hé thong an toan khuén vién treong (Campus-wide
Safety System: CSS) d€ du doan, nhan dang va hanh dong phu hgp trong trueong hop
c6 da dang su kién trong khudén vién truong, (ii) Hé thong quan ly tuyén sinh
(Enrollment Management System: EMS) d€ du bao, tién doan va kiém soat sy da dang
ghi danh cta sinh vién, (iii) Hé thong quan ly rui ro truong dai hoc (ngay c6 tuyét, 16¢
xody, mat dién, v.v.), v.v.

Miic Ty t6 chifc va tdi cdu triic: SmU ¢ nang luc tu dong thay ddi cau tric noi tai (cac
thanh phan), tw tai tao va tw duy tri theo cht dich (khdng ngau nhién) trong cac diéu
kién thich hgp ma khong c6 tac nhan/thyc thé bén ngoai (Luu y: Ty bao vé, ty két ndi
va tu stta chita la mgt phan cta tw to chirc). Biéu hién vi du cho mot SmU ¢é mtre Tu tO
chtrc va tai cau trac la: (i) Ty ddong cau hinh hé thong, tham s hiéu nang, cam bién, bd
truyén dong va cac tinh nang trong gio hoc thong minh theo ho so ctia giang vién; (ii)
Mady cha phét truc tuyén tu ddng dong va phuc hoi trong truong hop mat dién tam
thoi; (iii) Tw dong cau hinh lai mang cam bién khong day (Wireless Sensor Network:
WSN) boi vi cac nut ¢ thé tham gia hodc roi khoi mot cach tu nhién (tte 1a phat trién
kién tric mang), tinh toan ddm may trén toan truong dai hoc (véi nhiéu khach va dich
vu), V.V.; V.V.
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2.3. M6 hinh tredng thanh thong minh cta dai hoc thong minh

Dé€ gitp cac co sé dai hoc hinh dung rd rang hon 16 trinh chuyén d6i tit mo6 hinh dai
hoc truyén thong téi mo hinh dai hoc thong minh, thtra k€ M6 hinh nang luc truong
thanh tich hop (Capability Maturity Model Integration: CMMI) [16] trong phat trién
phan mém, C. Heinemann va V. L. Uskov [25] dé xudt va phat trién md hinh trudng
thanh thong minh (Smart Maturity Model: SMM) duoc dinh nghia nhu sau:

M6 hinh truong thanh thong minh la mgt phwong phip dwoc siv dung dé thiét ké, phait
trién va lién tuc cdi tién mot chicc nang nghiép vu chinh ciia dai hoc thong minh nhw
gido duc, day, hoc, nghién civu, dich vu, tuyén sinh, quan ly, quan tri, kiém sodt, bdo
mat, an toan, v.7.
M6 hinh treéng thanh théng minh gom nam mtc la Khoi dau, Lép lai duoc, Dinh
nghia duoc, Quan ly duoc va Toi wu héa (Hinh 4) va duoc coi twong ting v6i ndm mike
dd sdn sang cua mot dai hoc thuc hién gido duc thong minh.
O mtc Khéi didu (mitc truong thanh thap nhat), méi c6 nhém gidng vien-nha déi moi
(chiém khoang 2-3% d6i ngii

.7 A A 2 z Mirc truvong thinh “théng Phuong chim va sy tham gia cia gidng ’ .
glang Vlen) tlen hanh cac minh” cia dai hoc théng minh | vién/chuyén vién dai hoc thing minh ket qud
hoat déng theo phU’O?ng “Khing ngimg ddnh gid va téi wu hia” Giso duc

n " Ta ~ N ) ] 5 théng minh
Cham Be xu[}lt oa thu’ 5 Mirc ti uu héa Moi gidng vién, cdn b quan Iy va xuégt sic
‘A . A N N N A ——
nghiém": (i) dé xuat va trién ’ ‘;“-“" M ;
. R R , , “Blinh gid, kiém sodt va qudn 1§"”
khai tht® nghiém cac vy 4 Wirc quan Iy dueoe o o
, , A A Moi giang vién, can b quan Iy cip
tlIOl’lg/phu’Ol’lg phap tlep Cal’l trung va can b{ quan Iy cip cao
séng tao (vi du, sit dung it i v e i
B : i i . Giang vién = nha déi mdi, giang vién
thié’t bl dl déng duoc ké’t n61 3 Mirc dinh nghia dwoc | 4, phong tiép nhan va giang vién da
. g ¥ 50 s6m, quan Iy cp trung
vOi nhau trong cac 10p hQC “Phdn tich dit liéu va tich livy kink nghigm”
hoéc su dung Chlen luoc hOC 2 Mrc I3p lai droc Giang vién — nha doi mai va giang vién
‘N .. AN A, ian phong tigp nhi
trong gio hoc); (ii) dé xuat Tpg R
kiéu hoat dong hoc mdi va 1 e “Dé xudt vi kiém thi o
thir nghiém no6 trong SmC Giang vién - nha d&i méi tnromg dyl hoe

(vi du: thywc hién cac thi  Hinh 4.Cac mirc trudng thanh dai hoc théng minh [Uskov18]
nghiém vdi cong viéc chung

va cOng tac cua sinh vién trong 16p hoc thong minh va tit xa /triee tuyén khi ho lam viéc
trong du an khoa hoc chung - hoc cOng tac); (iii) thuwc hién cac thir nghiém doc lap va
tht nghiém véi cac thiét bi thong minh trong giang day/hoc (vi du, st dung mét bang
thong minh duy nhét trong mot 16p hoc hodc chi st dung mot 16p hoc trong khudn
vién truong); (iv) x& ly dit liéu thkt nghiém va thu nhan thong tin; (v) so sanh két qua
thu dugc vdi hién tai thiec hanh (vi dy, so sanh phuwong phap hoc béng cach lam voi
phuong phap hoc bang cach lang nghe trong gido duc; v.v.). M6 hinh dai hoc thong
minh tai treong dai hoc méi ¢ dang tri thire 4n cia nhém giang vién-nha d6i méi.

O mtec Lip lai dwoc (mtic treong thanh thit hai), nhém giang vién-nha d6i méi cling
nhém gidng vién tién phong tiép nhin (chi€ém khoang 13-15% doi ngti giang vién) tién
hanh cac hoat dong theo phwong cham “Phan tich dir liéu va tich lity kinh nghiém”: (i)
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Thuee hién ldp cac thuc tién dwoc dé xuat va tot nhat theo cac kiéu hoc sinh/nguoi hoc
khac nhau, theo cac dia diém va thiét dat khac nhau, theo cac chuyén nganh khac nhau
(vi du, sit dung cung mot 16p hoc thong minh cho chuyén nganh May tinh va chuyén
nganh Truyén thong hodc tao nhiéu 16p hoc thong minh trong khudn vién trueong); (ii)
Do luong va phan tich sang tao két qua thu duoc; (iii) Tong quat hoa kinh nghiém tich
lay/phat hién/ két qua/ thuc tién tot nhat (ndi bo va bén ngoai), nhan thong tin va dwa
ra két luadn; (iv) Xac dinh cac yéu cau cua nguoi dung vé phan mém, phan cting, cong
nghé, phong cach day- hoc, v.v. (vi dy, yéu cau cta giang vién vé giang day cac gio hoc
Lap trinh trong 16p hoc thong minh cho sinh vién trong 16p va tir xa/truc tuyén; v.v.).
Nhuw vy, tri thitc an vé mo hinh dai hoc thong minh tai truong dai hoc cia nhém giang
vién-nha do6i méi duoc xa hoi hda (Socialization) téi nhom giang vién tién phong tiép
nhan, sau d6 dwgc ngoai hién hoéa (Externalization”’) d€ hinh thanh tri thitc hién cua tap
giang vién thudc hai nhom nay (chi€ém khoang 13-18% d6i ngii giang vién trong truong
dai hoc).

O muc Pinh nghia duoc (mic truong thanh thi ba), giang vién-nha d6i méi, giang vién
ti€p nhan sém, nhom gidng vién da s6'sém (chiém khoang 30-35% giang vién) va nhom cin
by qudn ly cdp trung tién hanh cac hoat dong theo phuong cham "Phit trién va thiec thi
tiéu chudn": (i) Phat trién cac tiéu chudn tai SmU vé gido duc thong minh, day thong
minh, hoc thong minh, su pham thong minh; (ii) Xac dinh cac bd tiéu chuan doi voi hé
thong phan mém va phan ctéing, cdng nghé can thiét doi véi “16p hoc thong minh tiéu
chuan” trong khuon vién dai hoc thong minh; (iii) Phat trién cac tiéu chuan cho gido
duc thdong minh, hé thdng phan mém va phan ciing va cong nghé thong minh duoc st
dung boi nhiéu kiéu sinh vién (bao gom sinh vién khuyét tat) va cac kiéu giang vién
khac nhau (vi dy, giang vién c¢é nén tang va kinh nghiém khac nhau vé SmE); (iv) Khoi
tao nhiéu SmC trong khuon vién treong, tao khuon vién treong thong minh; (v) Tao va
thuc hién cac chuong trinh phat trién giang vién trong SmE va SmC. Vi tong s6 giang
vién tham gia chi€ém khoang 43-53% d6i ngii giang vién, tri thitc hién vé mo hinh dai
hoc thong minh da dwoc két hop (Combination) d€ tré thanh cac chudn, cac quy trinh
dai hoc thong minh trong trieong dai hoc.

O mtec Quan Iy duoc (mic treong thanh thit tw), toan b giang vién trong truong dai
hoc (sau khi bd sung nhém giang vién da s6 mudn chiém khoang 30-35% va nhom
giang vién cham tré chiém khoang 15% ddi ngii giang vién) va nhém can bd quan ly
cap trung - cdp cao tién hanh cac hoat dong theo phwong cham "Ddnh gid, kiém sodt va
qudn ly": (i) Phat trién chinh sach dai hoc vé SmE, giang day thong minh, hoc thong
minh, tich cuc st dung SmC, v.v ... d6i véi moi kiéu giang vién va sinh vién; (ii) xac
dinh cac chi s6 dinh luwong duoc dinh nghia t6t vé hiéu qua SmE (bao gom ca 1oi ich
hitu hinh va v6 hinh); (iii) Phat trién (néu can - bat budc) giang vién tich cuc ddi véi
moi nhéom giang vién vé SmE, st pham thong minh, phan mém va hé thong phan cting

7 Socialization va Externalization 13 hai giai doan trong mo hinh xoan 8c SECI (Socialization, Externalization,
Combination, Internalization) tao tri thitc (http://www.knowledge-management-tools.net/knowledge-
conversion.html)
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SmC. Nhu vay, tri thic hién vé mo6 hinh dai hoc thong minh cta treong dai hoc da
duoc hoan chinh.

O muc T8i uu héa (mic tredng thanh cao nhat), toan b giang vién, can bo quan ly va
chuyén vién cua truong dai hoc tién hanh cac hoat dong theo phuong cham "Lién tuc
danh gia va t6i vu hoa'": (i) Lién tuc danh gia két qua hién thoi vé SmE, giang day thong
minh, hoc thdng minh, st pham théng minh, v.v. va phan tich so sanh "két qua du kién
so voi thuce t€"; (ii) Phan tich nguyén nhan va giai phap, chinh stta va/ hodc t6i wu hoda
cac nhuoc diém hodc diém yéu da xac dinh; (iii) Lién tuc trién khai cac hé thong, phan
cing, cong nghé mdi, su pham thdong minh tét qua kiém dinh cho SmU, SmE va SmC;
(iv) Lién tuc cai tién cac chirc nang nghiép vu chinh ctia SmU; (v) Lién tuc cai tién quan
ly va quan tri SmU.

Mb hinh truedng thanh thong minh ciing chi ra rang cac nhoém cu thé giang vién chi nén
bat dau tham gia vao SmE va SmC & cdc mtkc treong thanh thong minh twong tng ctia
treong dai hoc d€ toi wu hoa ty 1€ "loi ich trén chi phi". Néu huy dong cac nhém giang
vién khong phu hop véi mitc treong thanh thong minh hién thoi ctia treong dai hoc thi
c6 hau qua khong chi gay ra lang phi khong dang c6 ma con c6 thé tao ra cac can trd
lam cham tién d6 tang treong thong minh ctuia treong dai hoc.

Mo hinh tredng thanh thong minh c6 sy twong ttng véi quy trinh tdam budc hanh dong
thay d6i dot pha (thay doi quy mo 16n) to chitc dat téi thanh cong la Gia ting mikc do cap
bich, Lip doi tién phong, Xdy dung vién canh twong lai, Thu hiit moi nguoi tham gia, Trao
quyén, Tao ra nhitng thang loi ngin han, Duy tri sw lién tuc, Giit cho sw thay doi dwoc bén
vitng [28]. O day, giang vién-nha d6i méi déng vai trdo nong cdt cho d6i tién phong
trong quy trinh thay d6i dot pha va diéu d6 chiing to rang vai tro giang vién khong bi
giam di ma cang dugc nang cao hon trong dai hoc thong minh.

3. Thiét ké cac hé thong phin mém dai hoc thong minh

V. L. Uskov va cong su [58] dé nghi mot danh sach hai mwoi mét loai phan mém thude
vao thanh phan phan mém cua dai hoc thong minh nhu da dwgc gidi thiéu tai Muc con
2.2.2 trén day. Hon ntra, cac tac gia danh gia sau loai hé thong quan trong nhat la H¢
thong phat trién ndi dung hoc truée gio hoc, H¢ thong ghi lai hoat djng trong gio hoc, H¢ thong
hé tro hoat ddng sau gio hoc, HE thong hoi nghi audio va video dya trén web, H¢ thong hoc cong
tdc, H¢ thong nhdn thiec boi cdnh cho dai hoc thong minh. D&i véi mdi loai hé théng phan
meém, cac tac gia dé nghi mot danh sach cac tinh nang mong mudén va mot danh sach
cac hé thong phan mém c6 uu thé duoc lya chon dwa vao két qua phan tich hang chuc
hé thdng phan mém dang quan tam.

3.1. Hé thong phat trién ndi dung hoc truedc gio hoc

Hé thong phat trién ndi dung hoc trude gio hoc ho tro giang vién chuan bi cac ndi dung
can cho budi hoc va can c6 cac tinh nang quan trong sau day:

o  Chup man hinh: Cho phép giang vién ghi lai hinh anh dong va tinh tir man hinh
may tinh.

15



Ghi dm: Cho phép giang vién ghi lai audio, twong thuat cho video, cudc goi VolP,
am nhac va audio phat ra ttt cac itng dung khac trén may tinh.
Chup tir webcam: Cho phép mdy tinh “webcam” ghi lai giang vién trong khi anh &y

/ ¢ ay day trén 16p hodc lam video.
Chup tdp tin triec tuyén: Cho phép ghi cac tap tin video va audio phat truc ti€p vao

may tinh.
Lich trinh ghi dm: Cho phép giang vién dat thoi gian va ngay dé€ tng dung tu dong
ghi lai nhitng g1 ma xay ra trén man hinh may tinh (cé thé hién thi video ttr cac tai

nguyén duoc két noi khac).

Chup tir thiét bi di dong: Cho phép giang vién két ndi dién thoai thong minh hodc
thiét bi di dong khac v6i may tinh d€ ban va ghi lai nhiing gi dwoc hién thi trén
man hinh dién thoai thong minh.

Thu phéng va xoay: Kha ndng phdéng to mot phan ctia man hinh may tinh giup
khan gia tap trung vao cac doan cu thé ctia ndi dung hoc duoc hién thi va hi€u rd
hon vé nd - hiéu tng pan cho phép giang vién di chuyén tron tru tir mot phan cua
man hinh may tinh sang phan khac.

B6' sung phwong tién truyén thong: Cho phép giang vién nhap cac tép video, audio
va hinh anh tir may tinh vao cac tép noi dung hoc.

Ditu chinh audio: HO tro tinh chinh cac tap tin audio.

Thém tiéu dé: Cho phép giang vién thém thong tin tiéu dé vao dau va / hodc cudi
tép video.

Thém chi thich: Thém nhan xét va nhan xét van ban vao cac ban ghi khac nhau
(luu y 1a cha thich rat hitu ich d€ tang cuong video voi thong tin hoac nhan xét
httu ich thuong khong duoc dé cap trong phan audio cua video).

Téch/ndi cdc tdp tin video va audio: Cho phép ngudi duing cat / loai bd cac doan video
va audio khéong mong mudn (hodc chat luong thdp) khoi cac tép audio / video
hién c6 va chen, néu can, cac phan khac vao cac tép ghi am cudi cung.

Hai muoi hai hé thong phan mém (12 hé thdng thwong mai, 10 hé thong nguén mo
mién phi) da duoc phan tich, 13 tinh ning quan trong nhat ctia 20 hé théng nay dugc
nhan dién. Sdu hé thong phan mém wu thé duoc dé nghi gom ba hé thong phan mém
thuong mai (Camtasia Studio, Adobe Presenter 11, Movavi screen capture studio
V7.3.0) va ba phan mém ngudn mé mién phi (Screencast-O-Matic, CamStudio, Ezvid

screen recorder).

3.2. Hé thong ghi lai hoat d9ng trong gio hoc

Heé thong ghi lai hoat dong trong gio hoc can cd cac tinh ndng quan trong sau day:

Ghi lai man hinh: Kha nang chup noi dung trén man hinh may tinh nhu video,

slide PPT, hinh dong, m6 phong may tinh, v.v.

Truyén hinh tryc tiép: Kha nang webcast (qua Internet) cac 16p hoc trye tuyén cho
sinh vién 0 xa

Video nhiéu camera: Video phai duoc ghi lai va trinh bay boi nhiéu mday quay
video
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o Truyén phit di dong: Cho phép giang vién phat video triec ti€p tir nhiéu thiét bi di
dong khac nhau

o Nam bit cic hoat dong trong I6p hoc: Moi hoat dong (giang day, thao luan, thuyét
trinh, v.v.) trong mdt 16p hoc nén dwoc nam bat va luu trit (c6 thé sau khi choi
lai 16p) d€ cung cdp hiéu ting (hién tai) trong 16p hoc cho cac hoc sinh ¢ xa

o Tuy bién: Giang vién nén ¢ co hoi d€ tao va chinh stra ndi dung giang day tuy
chinh

o Cdm bién va ghi dm tw dong: Kha ndng cdm nhan cac hoat dong khac nhau trong
mot 16p hoc thong minh va bat dau ghi am ty dong

e Quan ly quay videoUI: Kha ndng quay video tit cdc goc khac nhau nén duoc
thuc hién va duy tri dung cach

e Ldp ké'hoach va tw dong héa: Cac hoat ddng co ban va muc dich chung trong l6p
hoc thong minh nén dugc 1én lich va / hodc ty dong (vi du: nhan dang va dang
ky cua tat ca hoc sinh trong 16p va tir xa, bat tw dong va thiét lap moi thiét bi can
thiét trong 16p hoc thong minh phu hop véi hd so cua mot giang vién cu thé

hodc 16p cu thé, v.v.)
o Bidng truyén thong: Tao diéu kién cho sinh vién tir xa twong tac thuan loi véi gio

hoc cuc bo.

Hai muoi hé théng phan mém (10 hé théng thuong mai, 10 hé thdng ngudn mé mién
phi) dwoc phan tich, 15 tinh nang quan trong nhat cua 20 hé thdong nay duoc nhan dién.
Két qua la sau hé thong phan mém c6 wu thé duoc dé xuat gom ba hé thong phan mém
thwong mai (Panopto, Echo360 Lecture Capture, Mediasite) va ba phan mém nguén mo
mién phi (Opencast Matterhorn, Class X, Kaltura).

3.3. Hé thong ho trg hoat dong sau gio hoc
Hé théng ho tro hoat dong sau gid hoc can co cac tinh nidng quan trong sau day:

o Truyén hinh video triec tuyéin: Cho phép gido vién phat lai truyén hinh truc tuyén
hoat dong trong gio hoc da dugc ghi lai tdi sinh viéen.

e Dt cdu d6'va tham do: Cho phép gido vién nhanh chéng dat cau d6 va tham do va
chi dinh n6 cho ca 16p hodac mot hoc sinh trong 16p.

o Truyén phit di dong: Cho phép gido vién phat video truc tiép tir thiét bi di dong —
khi d6, sinh vién c6 thé truy cap cac tép d6 bang thiét bi di dong cta ho.

o Tii lén phwong tién truyén thong: Cho phép gido vién tai lén ndi dung da phuong
tién da dang.

e Hoc tir xa twong tic: Tao diéu kién cho gido vién tuong tac (theo nghia giao tiép
hai chiéu chu dong) va/hodc hoi nghi audio /video.

e Gin/ndp bai an toan: Cho phép gido vién dang bai hoc trén trang web khoa hoc -

cho phép sinh vién nop bai tap mot cach an toan.
o Xudt bin tw dong: Cho phép gido vién dé dang xuat ban thanh phan khéa hoc va
ndi dung hoc (bai giang duoc ghi, bai tap, diém, ghi chd, thong bao, v.v.) da

dang trén trang web ctia khoa hoc.
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o  Qudn ly luéng video triec tuyén: Cho phép gido vién quan ly viéc thiét dat may

quay va ghi am, xem ngudn cdp phtic dit liéu camera va dit canh bao dé phat
hién gia mao va chuyén dong.

o Ldp ké'hoach va tw dong héa: Cac hoat dong hoc thong thwong cé thé duoc 1én lich

va/hodc tie dong hoa.

o Chu deé thao ludn: Cho phép sinh vién va gido vién thao luan da dang sau mot gio

hoc.

e Phin con lgi/canh bdo: Tao diéu kién cho hoc sinh véi phan con lai va/hodc thong

bao vé cac bai tap.

e Hiéu chinh sau: Cho phép gido vién chinh stra cac tép ghi lai cdc hoat dong cta

16p.

o Tim kiéin trong video: Cho phép sinh vién tim kiém noi tai cac video da dang khi

can.

Qua phan tich 10 hé théng thwong mai va 10 hé théng ngudn md mién phi, 14 tinh
nang quan trong nhat cua 20 hé thong dwgc nhan dién. Sau hé thong wu thé duoc dé
xuat gom ba hé thong phan mém thwong mai (Panopto, Echo360 Lecture Capture,
Tegrity) va ba phan mém nguén mé mién phi (Sakai, Moodle, ATutor LMS).

3.4. Hé thong hoi nghi audio va video dwa trén web

Hé thong hoi nghi audio va video can c6 cac tinh ndng quan trong sau day:

Ghi am: Cho phép nguoi dung sao ghi hoi nghi audio va/hodc video va xem lai khi
can.

Hoi thoai/vin bén: Cho phép sinh vién va giang vién hoi thoai hodc gii tin nhan van
ban ttrc thi.

Goi thoai: Cho phép nguoi dung thirc hién cudc goi thoai cho ngwoi dung khac truc
tuyén.

Hoi nghi truyén hinh: Cho phép nguoi dung thuc hién cudc goi video cho nguoi
dung truc tuyén khac bang Internet.

Diic web: Cho phép cac cudc hop video phat truc ti€p trén cac phuong tién khac
nhau va/hodc ghi lai chiing d€ chinh stra sau.

Vin déng: Tao diéu kién cho cac cudc thoai duwoc dong bd hoa trén nhiéu nén tang
ky thuat khac nhau nhu thiec hién hoac nhan cudc goi thoai hodc video qua Wi-Fi
voi cac thiét bi sit dung hé diéu hanh i0S va Android.

Chia sé man hinh: Tao diéu kién cho giang vién va sinh vién chia sé man hinh mdy
tinh ctia ho vdi nhau va cdc sinh vién khac (thong thwong, ddc trung nay dwoc
giang vién diéu khién ).

Chia sé tép tin: Cho phép giang vién chia sé cac tap tin khac nhau vdi cac sinh vién.
Tro chuyén nhém: Tao diéu kién cho viéc tao ra nhiéu nhom sinh vién khac nhau,
mot nhdm goi cho nhiéu sinh vién duoc chon cung mot lac va chia sé thong tin
gitta ho.
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Cong cu vé: Tao diéu kién cho nguwoi dung ghi chu hoac danh dau cac doan nhat
dinh trén man hinh mdy tinh va video dé€ lam néi bat nhitng tht nhat dinh trén
man hinh hoac video.

Hai muoi hé thong phan mém (10 hé thong thuwong mai, 10 hé thong nguén mo mién
phi) duoc phan tich, 14 tinh nang quan trong nhat ctia 20 hé thong nay duoc nhén dién.
Sau hé thong phan mém cé vu thé duoc dé xudt gom ba hé thdong phan mém thuong

mai (Cisco Webex, Go To Meeting, ClickMeeting) va ba phan mém ngudn mé mién phi
(Google Hangouts, Skype, BigBlueButton).

3.5. Hé thong hoc cong tac

Hé thong hoc cdng tac can dam bao cac tinh nang quan trong sau day:

Cudc hop dwa trén web bit cir liic nao: Cho phép sinh vién / ngwroi hoc / gidng vién tai
cac dia diém khac nhau lam viéc nhe mot nhom thanh vién ao caa dw 4n, cd céc
cudc hop / thao luén truc tuyén va chia sé ndi dung hodc tai liéu trong thoi gian

thuc qua Internet.

Ding chung khong gian bing tring: Cho phép sinh vién trong l6p va tir xa, giang
vién lam viéc cung nhau trong thoi gian thuc qua Internet va truyén dat cho nhau
nhitng suy nghi va y twdng va chia sé noi dung (st dung ban hodc bang thong

minh/chuyén dung).
Théo ludn va truyén thong truc tuyén chu dong: Hoc sinh ¢ thé thao luan cdi mo va
chia sé suy nghi ctia minh véi nhém sinh vién, thanh vién nhom du 4n hodc moi

nguoi trong 10p.

Tadi Ién va chia sé tdp tin: Giang vién, sinh vién, nguwoi hoc va gia su ¢6 thé tai lén cac
tép khac nhau lién quan dén cdc nhom sinh vién Hoat dong va ndi dung hoc va
chia sé ching truec tuyén véi mot nhoém hodc moi ban cing 16p.

Hoc dua trén vin dé: Lam viéc theo nhdm trong du an sinh vién gitup cai thién su

tham gia ctia sinh vién va duy tri néi dung hoc.

Goi dién thoai va lién lac nhém: Tredng nhom sinh vién hodc ngwoi diéu hanh hodc
gia su c6 thé goi mot cudc hop a0 nhdém va nédi chuyén véi mot nhom sinh
vién/nguoi hoc cu thé (co thé la thanh vién nhém du an khoéa hoc) trye tuyén béng
nhiéu cong cu giao tiép dya trén web c6 sén.

Tro chuyén / tro chuyén nhém: Hoc sinh c6 thé ndi chuyén véi hoc sinh khac hodc
mot nhom hoc sinh va chia sé y twdng / suy nghi / tai liéu.

Chui_thich cdc bai doc: Cho phép sinh vién bé sung ghi chti d€ hiéu r6 hon va truyén
dat tryc tiép nhing suy nghi/y twong/cau hoi cho cac thanh vién khac trong nhém

hodc du an ctia sinh vién.

Lip ké hoach: Truong nhom sinh vién hodc nguoi diéu hanh hodc gia su cd thé 1én
lich cac si kién / cudc hop / phién khac nhau véi cdc nhom sinh vién khac nhau.
Tuy chinh ndi dung va tai liéu sé diroc thao ludn: Treong nhom sinh vién hodc nguoi
diéu hanh hodc nguoi day kem nén c6 thé tuy chinh néi dung cho mét budi tw van
nhém hodc ca nhan khi can cho mbi nhém sinh vién hoidc cd nhan hoc sinh.
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Ghi chép budi hoc cdng tic: Moi budi hoc cdng tac audio/video phai dwgc ghi lai d€
phat lai ¢ thé (néu can sau nay bdi cac thanh vién trong nhém sinh vién).

Chup man hinh: Tredng nhém sinh vién hodc nguoi diéu hanh hodc gia su phai ¢
thé ndm bat moi hoat doéng / quy trinh / & hoa trén man hinh may tinh chinh (chia
sé) hodc bang thong minh, ghi lai, Iwu tr& va phat lai ching (néu can) -- day la dac
trung ddc biét quan trong ddi véi cac cudc hop hodc cac phién hop nhém dwa trén

nhém cong tac khi ma hoc sinh mang / viét y twdng 1én ban / ban ao ao dwa trén
web.

Dt bai tdp/cdu hoi va dwa ra bdo cdo ddnh gid/chim diém: Truwong nhom sinh vién hodc
nguoi diéu hanh hodc nguoi day kem nén tao cac bai tap cho nhiéu nhém hoc sinh
khac nhau va cung cdp cho cac nhém do6 két qua danh gid / chdm diém (nhu bao

cao cham diém).

Thong bdo: Hoc sinh can duoc thong bdo vé mot sy kién hoac hoat dong sép toi
hoac theo lich trinh.

Bio cido: Ty dong tao cac loai bao cdo khac nhau vé hoat ddng nhém cua sinh vién
hodc két qua hoc cta ting sinh vién (tham du cac cudc hop nhém ao, thoi gian
danh cho cac cudc thao luan ao, thoi gian hoan thanh bai kiém tra hodc bai ki€ém
tra, s6 cu¢c hop nhéom ao tham du moi tuan, v.v.).

Muoi hé thong thuwong mai va mudi hé thdng ngudn mé mién phi dwoc phan tich, 19
tinh nang quan trong nhat ctia 20 hé thong nay dwoc nhan dién. Sadu hé thong phan
meém cd uu thé dwgc dé xuat (ba hé thong phan mém thuong mai (Basecamp, Yammer,
Blackboard) va ba phan mém ngudn mé mién phi (Edmodo, Wikispaces, Wiggio)).

3.6. H¢ thong nhan thitc bdi canh

V.L. Uskov va cong su [58] nhan dinh c6 thé c6 nhiéu loai hé thong nhén thic bsi canh
duwoc SmU st dung va chung chu yéu giai quyét van dé nhan thic vé (a) mdi truong
hoc, (b) qua trinh hoc, (c) vi tri trong khuon vién hodc bén trong toa nha, (d) an toan
hodc an ninh trong khudn vién hodc bén trong toa nha, v.v. Nhin chung, cac hé théng
nhan thitc b6i canh can c6 cac tinh nang quan trong sau day:

Thich nghi: Nhan thirc b6i canh hoc va thich nghi cac hoat ddong hoc, phong cach
giang day va ndi dung hoc phu hop véi (a) méi treong hoc hién thoi, (b) nén tang
hoc van cuta sinh vién hién thoi, (c) nhu cau va/hoac ho so hién tai ctia giang vién,
(d) nhu cau hién tai ctia sinh vién, v.v.

Gidm sdt bang diéu khién: Khai quat, giam sat cac tinh huéng khac nhau va cung cdp
s0 liéu; cu thé, giam sat chat lwong hoc caa sinh vién, hoat ddng cua sinh vién, hiéu

ndng hoc cta sinh vién, v.v.

Tim kiém va nhin dién khuon mdt: Phat hién khuén mat nhitng nguwoi khac nhau
trong da dang kiéu mdi trueong: moi treong hoc (trong 16p hoc, trong phong thi
nghiém), moi treong toa nha, moi truong khudn vién treong, v.v.

Phit hién va nhin dang chuyén dong: Cam nhan hodc phat hién chuyén dong cta
nhing nguoi va vat thé khac nhau trong 16p hoc, phong thi nghiém, tda nha,
khuon vién trueong, v.v.

20



o Dodn nhin ctr chi: Xac dinh cdc ct chi cua giang vién, tro giang, gia s hodc sinh

vién trong moi truong hoc.

o Quan gidgm thong minh: Gidm sat cac hoat dong hoac mau hanh vi hodc bat ky thay
do6i trong mdi treong hoc nho st dung cac loai thiét bi thong minh khac nhau;
nhdn manh, dac trung nay rat quan trong d6i véi an toan va bao mat trong 16p hoc,

phong thi nghiém, toa nha va khuon vién truong.

o Ghi lgi: Ty ddng ghi lai audio va video chat luong cao tir cac hoat dong (tinh
huong) khac nhau trong 16p hoc, phong thi nghiém, toa nha va cac khu viee khac
nhau trong khudn vién treong.

o DPhin tich dw bdo: Xt ly dtx liéu thu duoc tir nhiéu cam bién va dwa ra du bao vé cac
budc/hanh dong két ndi tir cac hoat dong hoc, hodc dinh vi trong khudn vién
treong, hodc an toan, bao mat, v.v.

o Xur Iy va phin tich nhanh video: Xt ly nhanh chdng va khéo 1éo dit liéu 16n tir video
duoc ghi lai (vi du, may quay video quan giam) va xt ly dit liéu két qua (phan tich
thu nhan).

o Truy cdp nhanh va dé dang tir bt civ diu: Giang vién (hodc, c6 thé, nhan vién an toan)
dé dang truy cap thoi gian thuc hoéc video/audio/thdng tin duoc ghi lai hau khép
noi, nhung it nhat la tit mot don vi (hé thong) nhan thitc ngtt canh trung tam.

o Thong bdo: Guri thong bao thuong xuyén qua email, tin nhan van ban hoéc goi dién
thoai.

o Canh bdo: Phat canh bao an toan hoac bao mat tic thoi theo thoi gian thuec téi moi

nguoi & khudn vién treong va thong bao quang ba trong treong hgp khan cap.
o Diéu hwong thong minh: Cung cap cho nguoi dung di liéu c6 do chinh xac cao vé

cac vi tri khong xac dinh.

Hai muoi hé thong (10 hé thong thuwong mai va 10 hé thong nguén mé mién phi) dwoc
phan tich, 16 tinh nang quan trong nhat cua 20 hé thdng nay duoc nhan dién; két qua la
sau hé thong phan mém c6 vu thé (ba hé thong phan mém thwong mai la NiceVision
(Qognify), Blue Iris, Sighthound) va ba hé théng phan mém nguén mé mién phi
Capturix (Software Set), Video surveillance software, ISPY Connect) dugc dé xuat.

4. Mot s6 trién khai dai hoc thong minh trén thé gioi

Mot s6 du an dai hoc thong minh da duoc tién hanh tai mot sd truong dai hoc va két
qua thuyec hién cac dw 4an nay dugc thong bdo tai cac hoi nghi SEEL hang ndam. Duéi day
la mot vai du an trong s do.

4.1. Phat trién phong hoc thong minh

Theo V. L. Uskov va cong su [58], Dai hoc Bradley (My) da va dang tich curc tham gia
nghién cttu va phat trién cac mo hinh khai niém, chién luwoc, moi truong hoc thong
minh, 16p hoc thong minh, hé thong phan mém va phan cing thong minh, v.v. dé€
chuyén tir md hinh dai hoc truyén thong téi mét mo hinh dai hoc thong minh duoc tw
duy tot va thao luan tot. Cac nha khoa hoc thudc Pai hoc Bradley cong bé mot luong
dang ghi nhan cac két qua trén chudi hoi nghi khoa hoc SEEL, cho thdy mot vai tro tién
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phong ctia Pai hoc Bradley vé dai hoc thong minh, gido duc thong minh. Duéi day la
mot s6 du an tién phong ctia dai hoc Bradley vé 16p hoc thong minh [58].

Du 4n 16p hoc thong minh thé hé 1 (Westlake 316) dwgc nghién cttu va trién khai trong
giai doan 2014-2016, két qua la mwoi mot 16p hoc thong minh véi thiét bi giang day va
thu thap thong tin da phuwong tién chat lwgng hang dau duoc cdu hinh phan mém/phan
cing da dang duoc hoan thanh. Bo thiét bi chung cho phong hoc thong minh goém c6
(a) mot bang thong minh 84" (véi may chiéu bang thong minh), (b) mdy quay video HD
Pro va phan mém Capture HD twong tng, (c) bang diéu khién cua giang vién voi mot
bd diéu khién thong minh, (d) may chiéu gan tran, (e) micrd gan trén tran, (f) may anh
tai liéu, (g) loa. va (h) hé thdng phan mém Ponopto d€ ghi lai moi hoat dong trong 16p,
v.v. nhu minh hoa tai Hinh 5.a.

Smart Board

Video L:Muem. All Platform

(a) (b)

Hinh &. (a) Phong hoc théng minh théng thwdng (t]‘lé’ hé 1) v6i mét bo thiét bj théng minh (dw an
Westlake 316) va (b) Phong hoc théng minh thé hé hai BR160 (dw an Bradley 160) [58].

Du an 16p hoc thong minh thé hé 2 (Bradley 160) duoc trién khai vao nam 2017 tap
trung vao hién dién 4o cua sinh vién trye tuyén/tlt xa trong 16p hoc va giao tiép/cong
tac tich cyc ctia giang vién va sinh vién trong 16p hoc véi sinh vién tir xa/truc tuyén
nhu minh hoa tai Hinh 5.b. Lép hoc thong minh thé hé 2 phuc vu dAc luc cho md hinh
hoc két hgp (Blended learning) tang cuong twong tac trong 16p hoc khong chi ddi véi
sinh vién hién trong 16p ma con ca sinh vién triec tuyén/tir xa.

Sy phat trién phong hoc thong minh tix Thé hé 1 (thong thuong, qua dy an Westlake
316) véi mot 16p hoc véi sinh vién cuc bd téi Thé hé 2 (du an Bradley 160) voi mot 16p
hoc mo rong gom 16p hoc cuc bg lam nén tang va sinh vién tir xa/truc tuyén dwgc hién
dién 4o vao 16p hoc, dong thoi, giao ti€p/cong tac tich cuec ctia giang vién/sinh vién cuc
bd v6i sinh vién tir xa/tryc tuyén duoc nhan manh. Diéu dé c6 nghia la, muc dich chinh
cta viéc nang cdp la lam cho sinh vién tir xa/tryc tuyén duoc tao day du cac diéu kién
trong gio hoc nhu sinh vién trong 16p hoc thuece sw.
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Mot s6 du 4n dai hoc thong minh (chéng han, phat trién hé thdng phan mém hd tro
sinh vién khuyét tat) da va dang duoc trién khai (duoc gidi thiéu chi ti€t & muc sau).

Dé nang cao muc trudng thanh thong minh cua dai hoc thdng minh, Pai hoc Bradley

ti€p tuc nghién ctru va trién khai [58]:

(1) Trién khai, phan tich, kiém tra va danh gia chat lwong cua nhiéu thanh phan cta
hé thong phan mém va phan ctng thong minh, thiét bi thong minh, cong nghé
thong minh va phuwong phadp su pham thong minh trong giang day hang ngay

trong cac 16p hoc thong minh.

(2) Trién khai, phan tich, kiém tra va danh gia chat lwong cua nhiéu thanh phan cta
hé thong phan mém va phan cing thong minh, thiét bi thong minh va cong nghé
thong minh tai Bradley Hall (ng6i nha cua phan 1én cac giang vién cua dai hoc
Giang vién hoc va Nghé thuat Ty do) va trong mét s6 khu vuc cua khudn vién dai

hoc Bradley.

(3) T6 chtrc va thuc hién danh gia tong két va hinh thanh cua sinh vién va nguoi hoc
ttr xa va cuc b9, giang vién va nhan vién chuyén nghiép, can bd quan ly va khach
tham quan dai hoc tap trung d€ thu thap du dir liéu vé chét lwong ctia SmU chinh
cac thanh phan - dac trung, phan mém, cong nghé, phan ctng, dich vy, v.v.

(4) Tao ra mot by cac khuyén nghi rd rang (cong nghé, cdu trac, tai chinh, chuong

trinh giang day, v.v.) lién quan dén viéc chuyén do6i mot dai hoc truyén thong

thanh mdét dai hoc thong minh.
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Hinh 6. (a)So db minh hoa mé hinh gido duc déam may di déng; (b) Nén téng iCampus cho céc tru cét

(iLearning, iSocial, iGreen, iHealth,
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iManagement,
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iGreen, v.v.). Ghi chu: LMS: Learning

Management System(iLearning), SMS: Learning Management System (iSocial) [27]

4.2. Phét trién khudn vién thong minh

Phat trién khudn vién thong minh trong treong dai hoc nhan duoc s¢ quan tam rong
rai ctia cong dong nghién ctru cong nghé va gido duc. Mot mat, khuoén vién thong minh
la mét kiéu thanh phé thong minh ¢ nho véi mot cong dong cu dan kha twong dong,
vi vay, nghién cttu phat trién khudn vién thong minh 1a mét nhanh cta nghién ctu

23



phét trién Thanh phd thong minh. Mat khéc, khuon vién thong minh trong truong dai
hoc con dwgc coi 1a hat nhan nong cot cho moét thanh phd thong minh bao trum [32]. Du
&n iCampus do hai trung tam ddi méi sang tao thudc Vién thong Anh Qudc (British
Telecom) va Pai hoc Khalifa (Cac tiéu viong qudc A rap thdng nhat) phdi hop trién
khai y twdng cung cap mot mdi treong hoc cong tac moi lic, moi noi trong mot khudn
vién thong minh. Hinh 6 minh hoa y tudng gido duc ddm may di dong va nén tang
iCampus phuc vu y tuwéng nay [27]. M6 hinh gido duc ddm may di dong nham phdi
hop khai thac toan dién loi thé ddm may cung cap ndi dung, dich vu va ting dung phu
hop véi muc dich hoc tap va loi thé hoc tap theo nglt canh moi ltic, moi noi thong qua
ngtt canh thong minh caa thiét bi di dong (Hinh 6.a). Gido duc ddm may di ddng co cac
tru cot nhw iLearning (hd tro sinh vién va giang vién trong bai toan tiép thu tri thirc),
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Hinh 7. (a) Kién triac mé dich vu trong khuén vién théng minh; (b) Khung nhin huwéng dich vu cia hé

théng [8]

iSocial (tap trung vao mang xa hoi va cong dong trong khuon vién treong cho tuong
tac xa hoi khong chinh thic vé cac chwong trinh dao tao (c6t 16i, bd sung), va cac hoat
dong xa hoi noi chung), iManagement (quan ly khia canh vat ly nhu toa nha thong
minh, truy cap, kiém soét, an ninh, giam sat va tng pho khan cap, v.v.), iGreen (CNTT-
TT xanh va bén viing), iHealth (dich vu cham séc y t&€ du phong, cham séc va theo doi
ttr xa va canh bao dich bénh) [27].]. W. P. Ng va cong sw da dua ra cac phan tich chi tiét
vé cac cot tru nay trong [31]. iCampus cung cap mot ti€p can két ndi toan dién cac khia
canh khac nhau ttr cac cft tru trén day. Hinh 6.b minh hoa nén tang iCampus cho su két
hop toan dién nay.
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A. Adamko [8] nhdn manh

~ " n Giam sét May chu. May cha
bon khu vuc can duoc két {mg dung csbL
nch trong kh}lon vién thong ]l}ng i\ W !
minh tai Pai hoc Debrecen | va thiét bi d F Bocanbangtai [
. . méy khach B§ can bang tai
(University of Debrecen, ',
- o . | N&i dung Chuyén dang
Hungary) dé cung cdp trai '- . tirphuong tign______.va mé hoa
N ~ ~ Mang phan b | .
nghiém t6t hon cho ce dan. . néi dung E E
~ L oan L, , 1 (Content Distribution

Bon khu viee d6 1a tinh toan Network: CDN) /" E—— B

Y L . A fron Glen 1pdy "
khap noi va dam may, riéng [

N . \ 4p vao
Internet van vat, glail phap phuong tiégn
dua trén dam dong va tdc o — E
n u

do tang nhanh dung luong B
dit liéu (cam bién, nguodi  Hinh 8. Kidn tric dam may riéng véi mang CDN cho khuén vién
dung tao). Tac gida nhan théng minh tai Pai hoc Debrecen,Hungary[8]

manh can thiét ké hé thong

khudn vién thong minh c6 kha ndng mé rong cao d€ giai quyét mot trong nhitng thach
thitc quan trong nhat 1a quan ly viéc thu thap di liéu tir nhiéu nguon dit liéu khac
nhau, di liéu khong cd dinh vé kich thiic va loai hinh, dé dang thay ddi theo thoi gian.
Str dung Co so dit liéu (CSDL) lich st (Historical DB) lwu trit phan 16i thoi dung lwong
16n dir liéu dwoc sit dung dé€ giam tai cho xtt ly truy van (luu y, dit liéu trong CSDL
lich st van c6 gia tri cho phan tich dai han; theo tac gia nén la CSDL khong quan hé).
Hinh 7.a minh hoa kién trtic mé cho cac dich vu dwoc cung cap trong khuoén vién thong
minh va Hinh 7.b m6 ta khung nhin hudéng dich vu hién thoi caa hé thong (gio lam viée
cua giang vién tai vin phong - 16p hoc, hién dién va tro chuyén triec tuyén, sy kién lan cin trén
ban do, thu thap dir ligu cam bién, dinh vi trong nha, lich cd nhan nhw mét dich vu, 1dp lich hop
thich itng, v.v.). D€ giai quyét thach thitc vé dung luong dir liéu, ngoai giai phap CSDL
lich st, hé thong st dung kién tric ddm may riéng véi mang phan b6 ndi dung
(Content Distribution Network: CDN) ctia Abel Garai va Istvan Péntek (cung Pai hoc
Debrecen) nhu thé hién & Hinh 8.

4.3. Phat trién Phong thi nghiém tir xa

Gido duc dai hoc ddi vdi khoa hoc thye nghiém, ky nghé va cong nghé doi héi cac
phong thi nghiém véi cac hé thong thiét bi hién dai, tuy nhién, chi phi xay dung hé
thong thiét bi nhw vay la rat ton kém. Thuc tai ao ciing la mét bién phap kha dung dé
khac phuc thach thitc trén day, tuy nhién, moi truéng ao va hién dién do khong cung
cap thuc té€ sinh dong tai phong thi nghiém thuwc. Phat trién phong thi nghém tur xa
cung cdp cho nguoi hoc mot moéi treong thuiee, sinh dong dé€ nang cao kién thic va ky
nang khi lam thi nghiém, thuc hanh. GOLDi-lab c¢6 kién tric khach-chu dya trén dam
may voi may cha GOLDi-lab duoc két néi voi cac thiét bi GOLDi-lab nhw don vi diéu
khién CU (Control Unit, vi du nhw FPGA hodc vi diéu khién uC) va cac d6i tuong diéu
khién dugc CO (controllable object, vi du nhw thang mdy, t€ bao san xuét, cong ba truc,
v.v.). Hién tai c6 mueoi ddi tac tai bdn quéc gia (Uc, Ptic, Ucraina, Gruria) c6 quyén truy
cap vao dam may GOLDi-lab nhu thé hién tai Hinh 9.b [26].
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Nhu thé hién trén Hinh 9.a, ddm may GOLDi-lab chtta cac dich vu Web: (i) cung cdp tai
lieu hwéng dan vé cac CU, CO, bai toan thi nghiém, gidi phap mau, v.v.; (ii) Quan ly
nguoi dung tir moi doi tac dang nhap mot lan; (iii) Ban diéu khién thi nghiém ECP
(Experiment Control Panel) giao dién nguoi dung d€ thuc hién thi nghiém tir xa va
cung cdp truyén thong may chu doi tac cac thiét bi GOLDi-lab; (iv) Bd cong cu may
trang thai httu han tuwong tac d6 hoa GIFT (Graphical Interactive Finite State Machine
Tool) cho thiét ké dua trén may trang thai httu han; (v) BO cong cu chinh stta va mo
phong so d6 khdi BEAST (Block diagram Editing and Simulation Tool) d€ phat trién
cac thiét k& mach dua trén so d6 khoi; (vi) BO quan ly thi nghiém d€ cau hinh, két khoi
va lén k&€ hoach truede. Cau tric phan cing dua trén ludi mo rong duoc cua GOLDi-lab
dam bao cau hinh CU/CO la tin cdy, linh hoat va manh mé. Moi d6i tac GOLDi-lab déu
st dung céc dich vu Web nay, déu truy cap duoc phién ban thuc té va chi phién ban
cap nhat la duoc thuc hién.
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ngudi ding - thinghim 7 b | ! [hutmg dén rr— Guacamole| | /, 3 ‘@Ucrame
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Hinh 9 (a) Khung khai quat GOLDi-lab; (b) Kién trac dam may GOLDi. Ghi chu ECP (Experiment
Control Panel: Bang diéu khién thi nghiém) [26]

Moi treong thiét ké dya trén ddm may cho phép sinh vién thudc cac doi tac st dung
may tinh ca nhan hodc thiét bi di dong thong qua ECP tao mot thuat toan diéu khién
bang cic ngdén ngit nhw VHDL (Very High Speed Integrated Circuit Hardware
Description Language), C, v.v. va tai chung t6i moéi treong thuc thi. ECP cung cap tép
cho CU thich hgp. Pon vi bao vé hé théng vat ly PSPU (physical system protection
unit) bao vé cac ddi twgng diéu khién dugc CO khoi cac truc trdc do thiét ké sai ctua
sinh vién. Véi vai tro co sé cho thiét k€ phan ciing hoac phan mém, mot may trang thai
httu han FSM dinh nghia 16 gic qua trinh diéu khién CPL (control process logic). Hinh
10.a minh hoa qua trinh xt ly thi nghiém thiét ké cua sinh vién. Mot giao dién nguoi st
dung 6 phia may khach hién thi anh webcam, cac gia tri d6i twgng thwc/ao va cac nat
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diéu khién chay thi nghiém (bit dau, két thuc, tam dig, v.v.). Hinh 10.b minh hoa
hién thi mot thi nghiém cong 3-Axis.

4.4. Phat trién Hé¢ thong phan mém danh cho sinh vién khuyét tat

Dai hoc thong minh quan tam tdi viéc tao co hoi cho nhiing ngwoi bi yéu thé dwoc tiép
can gido duc dai hoc vdi véi cdc phuong tién va phuong phap day-hoc phtu hop. Tai
Dai hoc Bradley, ti€p ndi viéc trién khai 16p hoc thong minh thé hé 2, cac hé thdng phan
mém danh cho sinh vién khuyét tat da duoc trién khai. Véi sw hd tro cta Trung tam
hoc tap va truy cap (Center for Learning and Access: CLA), Phong dich vu truy cap
(Office of Access Services) phuc vu khoang 310 sinh vién khuyét tat (chiém khoang 6%
tong sO sinh vién toan trueong). Dé hd tro sinh vién khuyét tat can xac dinh dwogc hé
thong phan mém va phan cing phu hop véi tiing kiéu sinh vién khuyét tat. J. P.
Bakken va cong su [12] da xac dinh loai phan mém hdtu ich phu hop modi kiéu sinh vién
khuyét tat.
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(a) (b)
Hinh 10. (a) Céac thanh phén cta GOLDi-lab; (b) ECP thi nghiém céng 3-Axis [29]

Sinh vién diéc/khiém thinh: chuyén giong ndi thanh van ban, trg giap nghe, man hinh
cam (tng, n6i bang mat, cong cu thinh giac (tai nghe deo dé han ché nhiéu), viét
(cam hing), hién thi van ban 1én tivi-man hinh (closed captioning), mdy quay
video, chu thich thoi gian thuec.

Sinh vién khiém thi: chuyén van ban thanh giong noi, chuyén giong ndi thanh van ban,
phong dai va doc man hinh, xt¢ ly vdn ban ndi, xem lai man hinh, sdch am thanh,
phéan mém chinh ta.

Sinh vién khiém khuyét phat am hoac ngén ngt: chuyén van ban thanh giong ndi,
chuyén giong noi thanh van ban, nhan dang ct chi va nhan dang khu6én mat,
man hinh cam ting, tong hop tiéng ndi, x&t ly van ban noi, tién doan ttr, chinh ta,
viét (cam hing).
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Sinh vién khuyét tat hoc tap: nhan dang giong ndi, giong ndi, van ban, nhan dang ct
chi va khuén mdt, man hinh cam tng, cai thién kha nang xt ly thinh giac, phat
trién ky ndng toan hoc co ban va lap luan toan hoc, cai thién ky nang t6 chirc va
ghi nhd, cai thién ky nidng doc, xt ly van ban noi, tién doan tt, chinh ta, viét (cam
htng).

Sinh vién khuyét tat vé thé chat: chuyén van ban thanh giong noi, chuyén giong noi
thanh van ban, nhan dang ctt chi va nhan dang khuon mat, hd tro gui tin hiéu
qua hoi tho (Sip-and-Puff), man hinh cam ting, truy cap chuyén déi (clicker), néi
bang mat, phéng to man hinh, xt ly van ban noi.

Sinh vién bi r6i loan tam ly/than kinh: chuyén van ban thanh giong noéi, chuyén giong
ndi thanh van ban, nhan dang ctt chi va nhan dang khu6én mat, man hinh cam
tng, chinh ta, viét (cam hing).

Sinh vién suy giam nhan thirc: chuyén van ban thanh giong ndi, chuyén giong noi
thanh van ban, nhan dang ct chi va nhan dién khuén mat, man hinh cam tng,
truy cap chuyén d6i (clicker), néi bang mat, phéng to man hinh, xtt Iy van ban
noi, tién doan tir, chinh ta.

Nhoém nghién ctru xac dinh cac yéu cau quan trong nhat sau day déi véi cac hé thong

phan mém danh cho sinh vién khuyét tat:

T6i da lugng sinh vién nhdn duoc loi ich

Phuc vy httu dung va httu ich cho cang nhiéu hoc sinh véi cang nhiéu loai
khuyeét tat cang tot.

Giao dién nguoi ding d6 hoa va cdc lénh duoc xdc dinh trudc

Gitip nguoi dung diéu hudng hé thdng dé dang ma khong cé bat ky khé chiu
nao; hé thdng nén c6 mot danh sach cac lénh duoc xac dinh trwdc, vi dy, dé truy
cap cac the muc va tép, gri email, v.v.

Chikc ning chuyén giong néi thanh vin bdan

Chuyén d6i chinh xac giong noi cia nguroi dung thanh van ban, cau tric van ban
thanh ghi cht, tao email, hd tro chdm cau, ho tro kiém tra chinh ta bang tir vung
tich hop, chttc nang tién doan tit, chitc ndng nhan dang ky tw quang hoc (optical
character recognition: OCR) (cho phép quét thong tin in hodc van ban chup cua
may anh va chuyén ddi né thanh vin ban s§ c6 thé doc dugc bang hé thong phan
meém), chitc ndng goi ngdn ngtr giao dién ngwoi dung da ngdn ngtr (multi-lingual
user interface: MUI) (cho phép tai xudng va sit dung cac ngoén ngtr khac nhau
trong giao dién nguoi dung d6 hoa), cung cdp dao tao giong noéi nhanh va chinh
xéc, cung cap chinh stra tir dién tich hop, hd tro chdm cau, gti email tép van ban
két qua, v.v.

Chifc ning chuyén vin ban thanh giong ndi

Chuyén chinh xac van ban nguoi dung thanh giong néi (hodc, tong hop am
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thanh), st dung nhiéu loai giong ndi khac nhau (tré con, giong nit, giong nam,
v.v.), doc dit liéu dyra trén web, dit liéu toan hoc, dit liéu trong bang, v.v.

DPinh dang diu vdio / ddu ra

Xt ly (nghia 1a lam viéc vdi) nhiéu loai dit liéu dau vao, dac biét la PDF, TXT,
DOC, HTML, v.v. va cung cap di liéu dau ra 6 nhiéu dinh dang nhu DOC, TXT,
MP3, MP4, v.v.

Noi dung dya trén web

Doc dit liéu tir Web nhw ndi dung trang web, trng dung web, mo6 phong web, v.v.
Tiéu dé va vin ban trén hinh dnh

Poc van ban hién thi trong hinh anh.
Dir liéu toan hoc

Nhén dang ky hiéu toan hoc (phwong trinh todn hoc), hay noi cach khac, c6 mot
trinh riéng doc toan.

Dir liéu dang bang
Doc dir liéu dugc trinh bay dwdi dang bang.

Tuwong ti nhuw nghién cttu ctia V. L. Uskov va cong sw duoc gidi thiéu trong Muc 3, J. P.
Bakken va cong su da tién hanh cic khao sat, danh gia cong phu nhiéu hé thong phan
mém twong tng va dua ra khuyén nghi vé cdc phan mém (thwong mai/ngudén md mién
phi) wu thé nhat (chi tiét trong [12]).

Qua qua trinh nghién cttu va két qua, J. P. Bakken va cong s dwa ra mot s6 két luan
sau day:

« Dai hoc thong minh va 16p hoc thong minh mang téi cac loi ich dang ké cho sinh
vién khuyét tat mac du ho khong phai la muc tiéu trong tam cua dai hoc thong
minh va l6p hoc thong minh.

e Nhiéu cong nghé hudng dén hoc sinh khong khuyét tat cing tac dong thuee su téi
viéc hoc cta hoc sinh khuyét tat.

o Mot sO sinh vién khuyét tat can sy hd tro ctia cac cong nghé chuyén dung dé cd
quyén truy cap binh dang trong gio hoc.

e Mot s6 cong nghé va hé thong phan mém tap trung vao thanh cong cta sinh vién
khuyét tat cling gitip sinh vién khong khuyét tat thanh cong.

o Ton tai da dang hé thong phan mém thuong mai va nguén mo mién phi chuyén
vén ban thanh giong néi, chuyén giong néi thanh vin ban va nhan dang ct chi hd
trg hoc sinh khuyét tat.

e Su phong phu cac hé thong phan mém (thwong mai/nguén mo) cho phép nhéan
duoc cac danh gia chuyén sau vé cac hé thong nay tir thue tién hoc tap cta sinh
vién khuyét tat va cac chuyeén gia vé chu dé nay.

o Mbihé thong phan mém (thwong mai/ngudén mo) chuyén van ban thanh giong noi,
giong ndi thanh van ban va nhan dang ctt chi ¢ cac ddc trung va kha nang riéng.
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o Can nghién cttu va tht nghiém nhiéu hon trong cac kich ban trong thé gidi thuc dé
giai quyét cac hé thong phan mém (thwong mai/nguén mo) chuyén van ban thanh
giong ndi, giong ndi thanh van ban va nhan dang ct chi d€ quyét dinh phan mém
nao mang nhiéu nhat lgi ich cho hoc sinh khuy#ét tat.

e Can hoan thanh nhiéu nghién ctu hon khi cac sinh vién khuyét tat thuc t€ trai
nghiém va danh gia cac hé thong phan mém (thwong mai/nguén mé) trong cac moi
treong va kich ban hoc tap khac nhau.

e Can hoan thanh nhiéu nghién ctu hon, tap trung truc tiép vao sinh vién khuyét tat
trong 16p hoc thong minh va moéi treong dai hoc thong minh.

4.5. Danh gia két qua hoc cta sinh vién dua trén ti€p cin két hop moé hinh phuong
trinh c4u trac va phan tich mang xa hoi

Nhu da duoc gidi thiéu, trong m6 hinh dai hoc thong minh va st pham thong minh,
mot s6 phuong thikc dao tao dua trén cong nghé dwgc thuc thi, trong d6 c6 hoc dién tw,
khéa hoc mé tryee tuyén quy md 16n, hoc két hop (lwu y rang cdc phuong thiec nhu vay
khong phai la muc tiéu ctaa dai hoc thong minh). Mot s6 van dé cot 16i la sy tham gia va
danh gia két qua hoc tap cta sinh vién tham du cac khda hoc nay va day la cac chu de
nghién cttu - trién khai dugc quan tam. M6 hinh phwong trinh cdu trac (Structural
Equation Modeling: SEM) la mot nén tang t6t cho cac giai phap hiéu qua [13, 22, 37, 38,
39, 40, 41, 60].

Tiép can két hop mo hinh

phuong trinh cau trac va vewan MI It OT T\._* . Kivel ph quy e M

A 4 = Al wu trir hang nga M = (0. map.11) o ol st

phan tich mang xa hoi 3 va g gngl f;: :c:;? g ;e mgngl Ls ok !}ﬁ;‘%&:ﬂiﬁé’;’éﬁ‘sﬁ

. . ir liéu hiéu nang, khdo - kG b—s 5, thanh chap nhan dugc ddi véi
(Social Network Analysis: “\ 1""’?' f’f.‘“fa‘.lf"’ céc mb hinh SEM va SNA
SNA) cho mét tiép can ’ :

, ~ A; N , ’ . e ~ (M5 hinh can bang cAu tric) = _.Phé tich 5 hb\'
toan hoc t6t d€ khao séat va o g W sprildpmes. o 2 HsNA) (chu tic, thute|
dénh gid cdc yéu t8 tdc | Knenétwetydn) Jo L phanticncacyéut ) Mchaicio¥

A JUN » 7. Phan tich:
dong hiéu qua téi hoc Tk — Hiéu naing va hanh vi; than
R , ~ Tan dyng d& hiéu Elué hoc Hanh déng chuyén{déi' phén nhém manh, chia sé théng
cOng tac tryc tuyen [39, duoc néng cao (thur tién 18t nht tin (twong tc), o hiéu qua,
. R , L da hoc dugrc) tinh trung tdm trung gian, v.v.
40]. Hinh 11 m6 ta khung  inn 11 M6t tidp can két hop mé hinh phuong trinh cAu tric va
tiép can két hop md hinh phén tich mang xa héi thiic day hoc cong tac [39, 40]

phuong trinh cdu trac va

phan tich mang xa hoi dé

thuic day hoc cong tac. Hoc cdng tac cho phép hinh thanh mang xa hdi sinh vién-sinh
vién va dit liéu twong tac sinh vién-sinh vién duoc thu thap ty dong. M6 hinh phuong
trinh cau trac cho phép tim ra mdi quan hé dinh luong gitta cac bién dau vao va cac
bién dau ra mong mudn. Mot tap bién mo hinh SEM duoc xac dinh véi 3 bién dau ra va
19 bién dau vao [39] hodc 17 bién dau vao [40]. Tiép can két hop cho phép thu thap toan
dién cac dix liéu thé hién gia tri cac bién trong mo6 hinh. Hinh 12 cung cap két qua xac
dinh m&i quan hé ctia SEM va médt phan mang xa hdi cho phan tich mang xa héi. Nhw
thé hién & Hinh 12.a, bay bién dau vao tac dong tich cuc téi ba bién dau ra ky vong.
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Mang xa hoi ¢6 trong sd ca dinh va cung trong mang (Hinh 12.b) cho phép xac dinh
quan hé dinh luong sinh vién-sinh vién day da hon.

(@) (b)

Hinh 12. (a) Cac yéu t6 tham gia vao phuong thirc sw pham va trong sé tac déng [40], (b) M6t phan
mang xa héi sinh vién-sinh vién (Stu?: ma so sinh vién) [39]

Két hop phan tich mang xa hdi véi mo hinh phwong trinh cau tra ¢ trén day, ndi riéng
cac nghién ctu trong [39, 40], la mét minh hoa cho viéc ap dung thuyét két nodi
(Connectivism) trong gido duc truc tuyén. Thuyét két ndi dugc gidi thiéu nhu mot
phuong phép su pham va mot ly thuyét hoc tap vao ndm 2004 dwa trén sy phat trién
nhanh chéng cac ky thuat s6 va cac mang xa hoi [21]. Quan niém thuyét két ndi nhu
mot ly thuyét hoc du duoc nhiéu hoc gia tich cuc ung hg, tuy nhién, van chua duoc
cong nhan rong rai. Quan niém thuyét két ndi nhue mot phuwong phap su pham duoc
cong nhan rong rai nhw mot luan giai vé viéc hoc, su su tu ti€p thu va ty phat trién cta
ca nhan ngwoi hoc va to chirc hoc tap. Hoc truc tuyén MOOCs, 16p hoc tich cuc (Active
Learning Classrooms: ALC), hoc vi m6 (Microlearning) va nguoi hoc tu chu va twong tac
“la d6i teong trung tam”. Nhiéu nghién cttu hudng téi ting cuong hiéu nang caa hoc
truc tuyén dua trén thuyét két ndi da duoc cong bs, chang han, cac nghién cttu vé do
luong su tham gia va nang cao hiéu nang hoc tap cta sinh vién trong hoc truc tuyén
hodc do lvong cam xtc cua sinh vién trong hoc trye tuyén [10].

5. Gido duc thong minh, dao tao tryc tuyén va MOOCs tai Viét Nam

5.1. Nghién ctru, trién khai vé dai hoc thong minh, treong hoc thong minh va gido
duc théng minh

T. T. H. Nguyen va T. M. Nguyen [33] trién khai m¢t duw an ap dung hiéu qua CNTT
vao giang day hoc phan ngdn ngtt va van hda nuwdc ngoai theo dinh hudéng cac dac
trung cta gido duc thong minh tai Truong Pai hoc Luat Ha Noi [33]. Cac tac gia dé
xudt mot ti€p can vé cac hoat dong va sw pham dua trén CNTT phu hop véi thuc tién
cua Truong Pai hoc Luat Ha No6i d€ nang cao nang lyc van héa nudc ngoai cho sinh
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vién. Két qua khao sat cta cac tac gia cho thay du an da tao dong lwec cho sinh vién
tham gia cac hoat dong sang tao thu vi va cac du an thuc tién trong cong dong. Du réng
mtc d0 16p hoc thong minh trong du an con & mtc khiém t6n song cac két qua nghién
ctru cua cac tac gia khong nhitng rat dang khich 1€ ma con ¢6 thé duoc xem xét ap dung
do6i véi mot s6 hoc phan phu hop khac, trong d6 c6 hoc phan Ngon ngit va Van hoa
Viét Nam cho sinh vién nudc ngoai.

Ttrén co s& khao sat cac tai liéu vé truong hoc thong minh (THTM) trén thé gidi (Phan
Lan, My, Malaysia, v.v.), Vii Thi Thay Hang [7] trinh bay mot nghién ctru vé THTM
theo cac khia canh: dinh nghia, dac diém cua THTM, d6i sanh cac dac diém gitra
treong hoc truyén thong va THTM theo cac tiéu chi chién luegc phat trién, chwong trinh
giang day, lanh dao va quan ly, gido vién, nguoi hoc, danh gia va giam sat treong hoc,
co sO vat chat-trang thiét bi gido duc. Twong Gng véi cac tiéu chi d6i sanh, tac gia de
nghi mot s6 giai phap lién quan vé xay dung chién luoc, tién hanh cac nghién ctru ly
luan va thuc tién phat triéen THTM trong diéu kién Viét Nam, xay dung va thiét ké
chuwong trinh giang day thong minh, chuan bi chu ddo di ngti gido vién, phat trién
lanh dao — quan ly, dau tu co so vat chat-trang thiét bi, xay dung chinh sach phat trién
THTM Viét Nam. Giai phap tién hanh cac nghién ctru ly luan va thuc tién phat trién
THTM trong diéu kién Viét Nam cta tac gia nén la giai phap cé thit tu wu tién cao. Noi
dung trong bang d6i sanh truong hoc truyén thong va THTM can dwoc mo ta nhu mot
két qua khao sat tai liéu cong phu.

Thang 10/2018, Phong Thong tin Khoa hoc Quan sy, Hoc vién ky thuat quan sy da co
bai viét tong hop chuyén san dai hoc thong minh trén co so tong hop mot s két qua
nghién cttu — trién khai tai Dai hoc Bradley (My)8. Bai viét nhan manh thanh phan su
pham thdng minh (SmP) la mot trong nhiing thanh t6 quan trong trong SmU, gitip cho
SmU dat dwoc cac mirc do thong minh.

Sw kién ra mét Trung tam Gido duc Thong minh st dung Tri tué nhan tao Thanh phd
H6 Chi Minh vao thang 02/2020 la mét su kién trién khai gido duc thong minh noi bat
trong thoi gian qua’.

Trong [4], N.H. Dtic va cong su dé xuat mot mo hinh dai hoc thong minh V-SMARTH,
bao gom sau thanh t6 co ban (tai nguyén s, hoc liéu truy cap mo, moi treong day-hoc
4o, nhu cau hoc tap riéng, phuong phap day-hoc c6 twong tac va ha tang sd) duoc quy
tu vao ba tru cot la sd hoa, mo6 hinh day-hoc dua trén cong nghé s6 va qua trinh chuyén
doi s6 toan dién hé thong. Thir nghiém do lwong va déi sanh chat luwong ctia dai hoc
thong minh véi bo tiéu chudn xép hang doi sanh UPM (University Performance Metric)
d6i v6i Truong Pai hoc Cong nghé, Dai hoc Qudc gia Ha Noi da dwgc tién hanh.

8 http://mta.edu.vn/Tin-t%E1%BB%A9¢/ArticleID/5166/Gi%C3%A10-d%E1%BB%A5c-th%C3%B4ng-minh-
5%C6%B0-ph%E1%BA%A1m-th%C3%B4ng-minh

9 https://vov.vn/tin-24h/ra-mat-trung-tam-y-te-va-giao-duc-thong-minh-su-dung-tri-tue-nhan-tao-1009076.vov
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5.2. Nghién ctru va trién khai vé hoc dién t&r va khéa hoc truc tuyén mé quy mé 16n

Theo xu thé phat trién cua thé gidi, hoc dién ti va khda hoc triec tuyén mé quy mo 16n
da va dang dwgc mot s6 truong dai hoc va co sd cung cap dich vu trién khai trong
nhitng nam gan day. Mot s6 két qua nghién cttu lién quan da dwoc cong bo, trong do
o [6, 5, 37, 38] va Ky yéu hoi nghi khoa hoc vé dao tao truc tuyén tai Truong Pai hoc
Kinh t&€ Qudc dan nam 2017 3. Mot s6 dé tai cdp Nha nudc vé chu dé nay dang duoc
trién khai (Chéng han, hai dé tai KHGD/16-20. BT.042 va KHGD/16-20. DT.04310).

Trén co s6 khao sat mo hinh dao tao truc tuyén ctua hai nhom tac gia trong nwdc (nhém
Tran Thi Mai Thuong, Phiing Chi Diing, Nguyén Viét Ha tai Truong Dai hoc Cong
nghé, Dai hoc Qudc gia Ha Noi va nhom tac gia Lé Huy Hoang, Lé Xuan Quang tai
Truong Dai hoc Sw pham Ha Noi), Tran Thanh Dién va Nguyén Thai Nghe [5] trinh
bay hé thong hoc truc tuyén Dokeos tai Dai hoc Can Tho. Theo phan 16p dich vy,
Dokeos c6 bdn nhém chinh 1a SOAN THAO, BAO CAO, TUONG TAC VA QUAN TRL
Dokeos c6 ba nhom nguoi dung la giang vién (quan ly khoa hoc, quan ly hoc vién),
nguoi quan tri (quan ly hé

thong, quan ly nguoi dung)

va hoc vién. Hai tac gia \

cling cung cap mot s6 két  cnétiwong

~ hé théng 13
qua hoat dong thuec tién cua o S it

Dokeos. 0— 126914 — 0 I Oy — .o

Q. T. Pham va T. P. Tran Chit lvgng Chit lugng ~Léng trung thanh
gidng vién va dich vy 40,029 5358 sinh \ﬂél‘ll
[37], L. Pham va cng sw st 7% "Gawd - hoc ain

[38] cung cdp hai nghién
ctu chuyén sau vé cac yéu o

t0 tac dong tdi chat luong Su hai long

Chét lwong sinh vién

A » . [N ch vy quan hoc dign tir
hoc tap ctia sinh vién tham  “Ww "
. A R . A hoc dién tir
gia hoc dién twr tai Viét Nam  pinp 13 Tac dong céc yéu té déu véo t6i s hai long va long
dwa trén mo hinh phuwong trung thanh cua sinh vién hoc dién ti [38]

trinh cau tric (xem muc con

4.5). Q. T. Pham va T. P. Tran xay dung m¢t md hinh phuong trinh cau tric dé€ xem xét
cac yéu to tac dong toi viéc tham gia va thanh tich cua sinh vién hoc dién tir. Két qua
thue nghiém md hinh (trién khai dyra trén phan mém SPSS va AMOS) d6i véi 356 mau
hop 1€ thu thap ttr sinh vién moét s6 truong dai hoc tai thanh phé H6 Chi Minh cho thdy
nam yéu td cé tac dong tich cuc (Hb tro dai hoc, Nang lwc mdy tinh cua sinh vién, Co
so ha tang, Noi dung va thi€t k€ cac khda hoc, Cong tac cua sinh vién) va hai yéu td co
tac ddng tiéu cuc (Str dung Elearning, Cong tac ctia sinh vién). Nhw vay, két qua nghién
cttu cuia cac tac gia cho thdy tinh hai mdt ctia yéu t6 Cong tac cua sinh vién. L. Pham va
cong su cho thdy mot nghién ctru cong phu hon ca vé phuwong dién ly thuyét lan
phuong dién thic nghiém vé mdi quan hé gitta mot yéu td c6 cdu trtc bac hai Chat
luwong dich vu hoc dién t tong thé v6i ba yéu td thanh phan la (i) chat lugng hé thong

10 http://chuongtrinhkhed.moet.gov.vn/detai-duan/Pages/du-an.aspx?DanhMuclD=0&Page=2
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hoc dién tw, (ii) chat luong giang vién va hoc liéu dién ta, va (iii) chat lwong dich vu
quan tri va hd tro hoc dién t téi su hai long va long trung thanh ctia sinh vién hoc dién
tie. Két qua thuce nghiém véi dit liéu thu thap duoc tir 1232 sinh vién dai hoc dwgc minh
hoa trong Hinh 13. Nhu vay chét luong dich vu hoc dién t tong thé tac dong tich cue
triee ti€p tdi sw hai long va long trung thanh cta sinh vién hoc dién ttr. Cac tac gia ciing
nhan manh t6i yéu t6 chat luong hé thdng hoc dién t, ngoai ra, van dé an toan va bao
mat cting duwoc luu y.

Ky yéu khoa hoc [3] nhan manh tdi hinh thitc hoc két hop hai hinh thitc hoc trye dién
va hoc dién tir. Trong ky yéu, mot s6 bao cdo cuia Mac Thi Hai Yén va Phan Phuong
Nam, Nguyén Thanh Tam, Bui Thi Nga, v.v. cung cdp mot s& thong tin b ich.

Luéan an Tién sy ctia Tran Thi Lan Thu [6] cung cap mdt nghién ctru ¢ chiéu sau vé dao
tao truc tuyén (DTTT) va quan ly DTTT tai Viét Nam. Van dung moé hinh CIPO
(context-input-process-output: boi canh-dau vao-qua trinh-dau ra) vao thuec tién ba co s&
gido duc dai hoc la Treong Pai hoc Kinh t€ qudc dan, Vién Pai hoc mo Ha Noi, Trueong
DPai hoc mé Thanh phd H6 Chi Minh tir thang 6/2017 téi thang 9/2017. Phéan tich s6 liéu
khao sat, ludn an dua ra cac nhan xét vé thuc trang DTTT va quan ly DTTT ciing nhu
vé cac bién phap khac phuc han ché cia DTTT va quan ly DTTT. Tac gia luan an dua ra
nam khuyén nghi (quy dinh kiém dinh va dam bao chdt lwong, chinh sach dau tu trong
diém ctia Nha nudc vé DTTT, dau tu ha tang cong nghé dong bo, chinh sach nha gido
tham gia DTTT, dau tu tai nguyén hoc liéu) d6i v6i Bd Gido duc- Dao tao va nam
khuyén nghi d6i véi co s dao tao c6 trién khai DPTTT (chinh sach b6i dudng-quy hoach
can b quan ly, d6i mdi-hoan thién quy trinh quan ly, tao mang ludi chia sé hoc liéu,
tang cuong hop tac quoc t€, dau tw co sé ha tang). Cac nghién ctru khao sat tai liéu
quoc té va ddi sanh voi Viét Nam nén la cha dé nghién ctru tiép theo ctia luan an.

5.2. Tinh hinh trién khai thuc tién

Trong thoi ky dich ciim Covid-19, nhiéu truong dai hoc va pho thong ¢ Viét Nam da st
dung mot s6 phan mém ngudén mo mién phi, dac biét la cac hé thong hoi nghi audio va
video dua trén web nhu Google Hangouts, Skype, Zoom!!, d€ trién khai cac gio hoc
triee tuyén; mot s8 nha gido da xay dung video hudng dan dong nghiép va hoc sinh vé
cac hé thdng nhu vay (chang han thay gido Bui Duy Phuong da cung cdp mot video
hudéng dan st dung zoom.us!2). Theo chting t6i, day chi la mot giai phap ho tro tiee thoi
bdi vi khi trién khai thuc su cac hé thong hoi nghi audio-video dya trén Web cho giang
day truc tuyén véi diéu kién san c6 tai Viet Nam maéi phat hién ra nhiéu han ché ma dé
khic phuc dwgc doi héi sy dau tu khong nho vé tai nguyén va thoi gian. Co thé thay,
trong mot nguon lwc vé tai chinh con rat han hep, cac treong dai hoc Viét Nam da vu
tién (i) duy tri stec khoe va sy an toan cta sinh vién , nhan vién va cong dong; (ii) toi da
héa viéc hoc tap va phat trién cta sinh vién; (iii) hd tro gido vién va nhan vién; va (iv)
thiét 1ap mot nén tang hoat dong va tai chinh lanh manh. Viéc mién giam hoc phi sinh

11 https://hangouts.google.com/, https://www.skype.com/en/, https://zoom.us/
12 https://www.youtube.com/watch?v=U3cLDyFXFEA
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vién dién gia dinh chinh sach va hd ngheo trong thoi gian dai dich la mot thé hién vé
st cong bang khi dap ting nhu cau ctia nhitng nguredi dé bi ton thiong nhat!s,

6. Trao d6i vé dai hoc thong minh va gido duc thong minh tai Viét Nam
5.1. Pai hoc nghién ciru va méi quan hé véi Pai hoc thong minh

Cac treong dai hoc nghién ciru da va dang duwgc xem la mét trong nhitng kiéu td chirc
trung tam ctia nén kinh t€ tri thiec Thé ky 21 [9]. Cac truong dai hoc nghién ctru duoc
coi la nguon lyc chinh ca vé tri thitc méi va sinh vién tot nghi€p véi cac ky nang tién
tién, thac ddy tang treong kinh t€, la tai san quan trong dat nén moéng (thong qua
nghién ctu va gido duc tién si) dé€ phat trién nhiéu lgi thé canh tranh giap dat duoc
mtc sOng cao ctia ngwoi dan, gop phan xay dung mot qudc gia cong nghiép vi dai ctia
nudc My [20], sge thanh cong ctuia cac treong dai hoc nghién ctru tro nén quan trong hon
d6i véi chinh sach phat trién qudc gia tai cac nwdce c6 thu nhap trung binh va thap [19].
Tuy vay, cac treong dai hoc nghién cttu chiém mot ty 1é twong d6i nho trong nganh
giao duc; 0 My, ty 1é nay la khoang 5% (220 treong dai hoc nghién ctru trong mot hé
thong gom hon 4.000 t0 chitc dai hoc); & Anh la 25% (25 truong dai hoc nghién ctu
trong s6 100 truong dai hoc); @ Trung Qudc la 3% (100 treong dai hoc nghién ctru trong
s0 hon 3 000 t6 chttc trén toan qudc); va 6 nhiéu nuedc dang phat trién nho hon thuong
chi ¢c6 mét truong dai hoc nghién ctru va nhiéu nwéc khong co [19]. O cdc nude dang
phat trién, cac truong dai hoc nghién cttu con la dong lwee phat trién tri thirc quoc gia va
dam nhéan vai tro 1lanh dao hé thong han 1am cua dat nudc, chéng han “Pai hoc qudc
gia la dai hoc cong lap thuc hién nhiém vu chién lwgc qudc gia vé gido duc dai hoc”
nhu dwgc xac dinh tai Luat Gido duc dai hoc Viét Nam. D€ thyc hién sit mang cua
minh, cac treong dai hoc nghién cttu thuong hinh thanh cac lién két trong nudce (vi du,
Hiép hoi cac truong dai hoc nghién ctru Séc'4, T chire hai dai hoc qudc gia va vién lam
lam tai Viét Nam), qudc t€ (vi dy, Lién minh cdc dai hoc nghién ctru qudc t&
(International Alliance of Research Universities: IARU)'5, Dién dan bon dai hoc Dong A
BESETOHA!®, phdi hop tam dai hoc chau Phi (Cape Town, Ghana, Makerere, Nairobi,
Dar es Salaam, Mauritius, Botswana, Eduardo Mondlane) [19].

Trong trao luu xép hang truwong dai hoc trén thé gidi ngay nay, cac truong dai hoc
nghién cttu con giup quang ba hinh anh gido duc dai hoc cua dat nudc va cac treong
dai hoc nghién ctru hang déau ¢ cac nuwdc cong nghiép hda (thuong dwoc goi 1a Super
RU) thuong thong tri cac bang xép hang toan cau [19]. Hudng ting sang kién Tuyén bo
tai nguyén gido duc mé caa UNESCO, mét s treong dai hoc nghién ctru hang dau thé
gidi da cung cap cac kho tai nguyén hoc liéu giau c¢é va phong pht t6i cong dong trén
thé gioi. Hé thong hoc liéu mo ctia MIT cung cdp khoang 2400 khéa hoc mo “theo y

13 https://www.mckinsey.com/industries/public-sector/our-insights/school-system-priorities-in-the-age-of-

coronavirus

14 https://www.mff.cuni.cz/en/public/news/five-institutions-form-association-of-czech-research-universities

15 http://www .iaruni.org/about/about-iaru
16 http://www.vnu.edu.vn/ttsk/2C2051/N994/Gioi-thieu-chung-ve-BESETOHA .htm
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twong xudt ban va cung cap tat ca hoc liéu cia MIT tryee tuyén rong rai cho moi nguoi”;
hé thdong nhan duoc hang triéu luot truy nhap mdi nam khép noi trén thé gidéi ma
hon mot ntra tlr ngoai khu vic Bac Mj!7 trong tong cong khoang 500 triéu luot tham.
Hé thdng bai giang dién ti Courseral® do Andrew Ng khoi xudng, c6 su cOng tac cua
trén 190 dai hoc nghién cttu va cong ty cong nghé hang dau thé gidi (University of
llinois at Urbana-Champaign: UIUC, Duke University, University of Michigan,
Imperial College London, Stanford University, University of Pennsylvania, Yale
University, Google, IBM, v.v.) nham cung cap “hoc dang cap thé giéi cho moi ngudi o
bat ci dau”; thong ké cho thay trén 45 triéu nguoi da tirng hoc trén Coursera. Nhw vy,
hoc gia tai cac dai hoc nghién ctru hang dau th€ gidi, duoc su hd tro ctia trueong dai hoc,
da va dang tham gia tich cuc vao hoat dong cung cap tai nguyén hoc liéu md, mot kiéu
tai nguyén trong tap tai nguyén trong dai hoc thong minh.

Nhu vay, gido duc dai hoc trén thé gidi ching kién mot s6 diém gap go gitta dai hoc
nghién ctru va dai hoc thong minh. Theo tim hiéu ctia ching t6i, hién van chua twong
minh sy lién quan cua khai niém dai hoc nghién ctu va dai hoc thong minh. Tat ca cac
an pham dién hinh nhat vé dai hoc thong minh (ky yéu héi nghi SEEL [50, 52, 53, 56,
59] va [55]) déu khong dé cap t6i dai hoc nghién cru. Hon nita, chiing toi chwa tim thay
cac hoc gia tir cac treong dai hoc nghién cttu hang dau thé giéi tham gia cong bd
nghién ctru tai chudi hoi nghi SEEL. O chiéu nguoc lai, trong mot s6 an pham kha
chuyén sau vé dai hoc nghién ctu [20, 23, 24, 30, 45, 46], khai niém dai hoc thong minh
cting khong xuat hién. Hon nita, chia ton tai an phdm Springer ma tiéu dé chita cum tte
“research university” hodc “research universities” lai chia chinh xac cum tt “smart
university” (qua cac két qua tim kiém twong ttng??). Cau héi nghién cttu vé su lién quan
gitta hai khai niém dai hoc nghién cttu va dai hoc thong minh nén dugc quan tam, dac
biét d6i voi cac treong dai hoc dinh hudng nghién ctru véi mong mudn trién khai mot
mo hinh dai hoc thong minh. Theo suy nghi ctia chung t6i, cac dai hoc nghién cttu hang
dau thé€ gioi ty tin vé thé ché va van hoda, ¢d niém tin réng mo hinh dai hoc ctia ho la
bén viing v6i hoan canh bén ngoai [44], va diéu d6 c6 nghia la, cac thanh td cua dai hoc
thong minh nhw phuong tién dé€ thuc hién sit mang (ma khong phai muc dich) ctia mot
dai hoc nghién cttu hang dau, dong thoi, véi trach nhiém xa hoi va cong dong, nhiéu
giang vién tai cac treong dai hoc nay tham gia tich cyc thuc thi sdng kién “tai nguyén
hoc liéu mé”.

Nay sinh mét gia dinh cho cau tra 10i vé mdi lién quan gitra hai khai niém la tw chinh
khdi niém dai hoc thong minh. M6 hinh dai hoc thong minh hién thoi mdéi tap trung
vao vai tro (st mang) thit nhat cua truwong dai hoc la cung cap ngudn nhan luc trinh d
cao cho xa hoi véi c6 moét vai nguyén do tir thuc t€ nay. Thit nhat, van dé “thong minh”

17 https://ocw.mit.edu/about/site-statistics/

18 https://www.coursera.org/

19 https://link.springer.com/search?query=%22smart+university %22&dc.title=research+university&date-facet-

mode=between&showAll=true#;

https://link.springer.com/search?query=%22smart+university %22&dc.title=research+universities&date-facet-

mode=between&showAll=true#
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la rat phtec tap va cac nghiép vu day-hoc chi€ém mot ty trong rat dang ke trong tong cac
nghiép vu trong truong cho nén ti€p can tap trung “thong minh” vao vai tro thi nhat
la mot ti€p can phu hop. Thit hai, khong phai moi treong dai hoc déu thye hién ca bon
vai tro (khong it truong dai hoc trung cho vai tro thit nhat) va “thong minh” can duoc
ap dung téi cac cdp hoc khac (pho thong, trung cap, v.v.) cho nén tap trung thong minh
vao cac nghiép vu day-hoc lam mo rong viéc ap dung thuec tién. Diéu nay cting phu
hop v6i Tuyén bd tai nguyén gido duc méd cua Cong dong tai nguyén gido duc mo
thudéc UNESCO. M¢ rong dinh nghia vé dai hoc thong minh d€ bao géi dugc bon vai
tro chinh ctua treong dai hoc ngay nay, noéi riéng tao nén mdi lién quan gitra hai khai
niém dai hoc thong minh va dai hoc nghién cttu cling nén duoc quan tam xem xét.

Mot cach khai quat, trong moi truong hop, truong dai hoc can thiét tién hanh céac
nghién cttu ap dung mo6 hinh dai hoc thong minh mot cach phu hop theo hudng tim ra
va khai thac cac khia canh cua dai hoc thong minh tao duoc loi thé cu thé va rd rang
cho truong dai hoc, ddc biét, 4p dung phuong thitc su pham tién tién, cai tién va thuc
hién chwong trinh dao tao phut hgp nhat véi cac diéu kién phan cténg, phan mém, cong
nghé va tai nguyén tuong ting ctia treong dai hoc.

5.2. Vai tro cua d6i ngii giang vién trong gido duc thong minh

Gido duc thong minh, dai hoc thong minh la nhitng m6 hinh gido duc, dai hoc trong
thoi dai s6 ngay nay, 1a mot xu thé ¢ tinh toan cau. Tuy nhién, gido duc thong minh,
dai hoc thong minh 1a nhitng khu vuc ciing rat phtic tap, dwa ra cac diéu kién rat khac
nghiét vé tu duy, kién thitc, k§ ndng va co s vat chat. Xay dung mot 19 trinh hiéu qua,
dam bao dat duwoc loi ich cao nhat trén chi phi tiét kiém nhat sé dam bao su thanh cong
cua quad trinh phat trién dai hoc Viét Nam trong dinh hudng khai thac cac 1oi thé ctua
dai hoc thong minh va giao duc thong minh.

Trong bat ctt hoan canh nao, bat ct giai doan nao trong 16 trinh gido duc thong minh,
doi ngti giang vién ludn la “nguoi thiét ké ' moi truong hoc” [35]. Cac mo hinh dai hoc
thong minh déu nhan manh t6i thanh phan su pham théng minh ma d6i ngt giang
vién chinh la tdc nhan chinh trong thanh phan su pham thong minh.

Quan trong hon, cac mirc thong minh trong mo6 hinh treong thanh thong minh da chi
rd vai tro cuia doi ngli giang vién, dac biét 1a nhom giang vién-nha d6i méi va nhom
giang vién tién phong chdp nhan. Nhu C. Heinemann va V. L. Uskov [25] da chi ra, can
huy dong doi ngl giang vién vao qua trinh chuyén d6i tt md hinh dai hoc truyén
thong sang mo hinh dai hoc thong minh phu hop v6i mitc thong minh ctia truong dai
hoc. Biéu d6 ¢ nghia la cach tién hanh “kiéu phong trao” kiéu moi gido vién déu tham
gia vao qua trinh chuyén d6i la khong phtt hop, hon nita, lam lanh phi cong stec, thoi
gian va tién cta.
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5.3. Vai tro cua van hoéa trong gido duc thong minh
5.3.1. Vai tro ciia vin héa trong gido duc thong minh 6 mikc quéc gia

Ngay nay, thé gidi dang ¢ trong thoi dai toan cau hda thé hé ba (Globalization 3.0) vdi
ddc trung “cic ca nhan tir khap noi trén thé gidi c6 thé canh tranh va gy anh huong
dén nhitng nguoi khac, cac tap doan va cac qudc gia bang cach stt dung Internet va cac
cong cu cdng nghé manh mé”. O mitc quc gia, Paul Rawlinson (Chu tich toan ciu cta
Cong ty Luat Baker McKenzie) nhan dinh “Trong khi cac quoc gia dang hop tac voi
nhau 6 mot s6 linh vuc dé€ thuc day su thinh veong va an ninh, thi cting ¢ nhitng liéu
luong canh tranh va chtt nghia don phuong, dugc thic day boi mong mudn nhéan duwoc

THANH PHAN NHAN THU'C THANH PHAN QUA TRINH Chinh trj =—— (= Nghién ciru
+
Lap ké hoach Déi méi
Kiin thire phd cap Kiéu gigo duc
Kién thirc bat budc Lwa chon y
Khung kién thirc Uu tién CAC THANH PHAN SU PHAM
Tiép can t&i kién thirc Taoquydtamh | 0 fmmmmmmmmmm————
Kién thirc van héa Quan ly -
Panh gia NHAN THU'C LUAN
Phan anh 3
QUA TRINH
Kinh té se— @ e X 5 W6
THANH PHAN NGO’ CANH THANH PHAN CA NHAN
BOI CANH
Ngén ngi¥ va giao tiép Ty sinh tredng/phat trién
M& hinh va kiéu tw duy Tinh ty ton
Gia tri va thai do Doéng lyc nghé nghiép
Tin ngudong Cam két nghé CA NHAN
Van héa truyén théng Niém tin gido duc lau dai
Phong tuc Phat trién sy nhay cam ngr canh
Mb hinh séng
Hinh thirc dai dién
Murc hién dai hda
M5 hinh tha én va phap ly
6 hinl m quyén va phap ly Vin héa Chuyén nghids
(a) (b)
Hinh 14. (a) Mdt mé hinh thanh phan sw pham (b) M6 hinh thanh phan sw pham véi cac nhan to tac
déng chinh [47]

nhiéu phan thuong tir doanh thu thué, d liéu doanh nghiép, dau tu tryc tiép nude
ngoai va nhitng thi tuong ty”20.

Phan tich 72 tai liéu khao sat cac du an chuyén giao phwong phap su pham “1ay nguoi
hoc lam trung tam” (Learner-centered education: LCE) t6i cdc nudc chau Phi, M.
Schweisfurth [42] dua ra nhan dinh “lich st thuc hién LCE ... véi nhitng cau chuyén vé
nhitng that bai I16n va nho, ... nhitng cau chuyén thuc hién thanh cong map mo con rat
it va xa xam”. Mot yéu td quan trong lién quan tdi van hoa va sy tuwong tac gitta cac nén
van hoéa khac biét nhau cua nguodn va dich chuyén giao. Mot s6 nguyén nhan da duoc
tong hop, chéng han, bai hoc dau tién dwogc rat ra la can thiét phai chu y rd rang dén
van hoa trong qua trinh thiét ké va thuc hién duw an; LCE tap trung vao nhu cau va loi
ich ctia ngroi hoc ca nhan la mau thuan véi xu huwdng van hoa coi mot 16p hoc lam viéc
nhu mot don vi ¢ cac nén van hoa tap thé; cac gia tri dinh dang van hoa lién quan dén
gido duc tac dong dén gido vién va hoc sinh (chang han, hoc sinh nhan thtec rang chap
nhan mot thai d¢ khiém tdn nhu mot cach thich hop dé€ duy tri cac méi quan hé), v.v.

20 https://www.bakermckenzie.com/-/media/files/insight/publications/2018/¢lobalization_report.pdf;
https://insight.bakermckenzie.com/globalization-overview. Truy cép thang 03/2020.
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Huwéng téi hai hoa twong tac gitta cac nén van héa khac nhau trong gido duc, E.
Thomas [47] dé xudt mdt phuong phap su pham hudng van hda (culture-sensitive
pedagogy) dua trén mot mo hinh su pham bon thanh phan la nhan thic luan, qua
trinh, nglt canh va cd nhan hoa véi cac yéu t6 hinh thanh nhu trinh bay ¢ Hinh 14.a.
Thanh phéan nhan thic dé cap téi mot nén tang kién thitc ma moi giang vién can va bao
gom mot triét hoc cu thé hudng dan veé nhing mén hoc nao can day va cach thic day
mon hoc dé (1dy hoc sinh lam trung tam hoac cha dé lam trung tam). Cung véi hoat
dong phan anh, thanh phan qua trinh dé cap téi cac hoat dong nhu lap ké hoach,
huéng dan, quan ly, danh gia, lwa chon va wu tién lién quan téi viéc ra quyét dinh
trong 16p hoc. Thanh phan ngt canh chita mét ma tran xa hoi-van hda véi ngén ngt,
ton gido, truyén thong van hda, v.v. Thanh phan c4 nhan cung cap mot khung nhin vé
vai tro cta ban than giang vién trong sw pham, néu bat hanh vi con nguoi trong su
pham. Hinh 14.b chi ra sdu yéu td chinh tac dong theo nhiéu cach khac nhau, riéng ré
hodc két hop téi s pham, trong d6 yéu td chinh tri tdc dong manh mé nhat va cac yéu
t0 van hda dong vai tro quan trong co6 tinh quyét dinh vé tudi tho cua mot phuong
phap s pham mdi.

Cac nén van hoa tap thé (vi du, cdc nén van hoda c¢d ngudn géc Nho gido) cd nhing loi
thé riéng doi véi cac van dé quoc gia, trong do6 c6 gido duc dai hoc. Nhuw nguyén Thu
tedng Han Qudc, Nam Duck-Woo da nhan dinh "tinh d6ng nhat vé dan toc va van hog,
truyén thong Nho gido manh tran trong su hoc, tinh than cong hién va long trung
thanh véi dat nudc” la yéu to phi kinh té quan trong hang dau gép phan vao "diéu ky
diéu song Han". Ngay nay, cac bién phap qudc gia phong chdng dich Covid-19 cho
thay loi thé cua cha nghia tap thé?!, va hon thé sau dai dich, “gid tri cong dong gitip dinh
hinh gid tri riéng tu” cd thé lam dao nguoc mot s6 mdi quan hé kinh t€ va xa hoi hién tai,
dac biét la tai mot sd nén kinh t€ phat trién [15].

Vé phuong dién giao duc, giai quyét hai hoa nhu cau va loi ich nguoi hoc véi xu hudng
16p hoc lam viéc nhu mot t6 chitc dugce coi nhuw mot diéu kién tién quyét dam bao viéc
chuyén giao thanh cdng mdt phuong phap hoc tap méi. Trong [36], Pham T. H. T. trinh
bay mot nghién cttu viéc ti€p thu phwong thic hoc hop tac (cooperation learning) tdi cac
qudc gia c6 nguén goc Nho gido (Viét Nam nhan dwoc mot su quan tam riéng). Hau
hét cac qudc gia nay kéu goi cai cach gido duc dé dao tao cong dan c6 da cac ky nang
dap ting yéu cau cua cac nha tuyén dung toan cau. Mong muon thay doi nhanh chéng
va khong cé du thoi gian dé thuc hién cac nghién cttu du phu hop, mét s6 qudc gia ¢
gang nhap khau cac chinh sach, 1y thuyét va thuc tién gido duc do phuong Tay tao ra.
Ti€p thu tinh than ctia phuong phap st pham hudng van héa, Pham T. H. T. khuyén
nghi rang cdc nha gido duc tai cdc qudc gia cd di san van héa Nho gido can can than
lam pht hop vé khai niém gitta ban sic dan toc va van héa qudc gia véi cac cac khai
niém, phuong phép gido duc sé dwoc nhap khau. Tac gia cho rang dé tién hanh bat ky

21 Jean-Noél Poirier. Armées confucéennes et hordes européennes. Causeur.fr, 15 avril 2020.
https://www.causeur.fr/vietnam-coronavirus-confucius-jean-noel-poirier-175499 duwoc Lé Truwong luoc dich tai

https://dantri.com.vn/the-gioi/cuu-dai-su-phap-viet-nam-dat-loi-ich-tap-the-va-ky-luat-de-chong-covid-19-
20200416193448205.htm
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mot cai cach gido duc, cdc nha cai cach gido duc phai luén dat cai cach vao su phtec tap,
noi c6 cac tac dong va cac moi quan hé gitta mot loat cac yéu t6 khac nhau c6 lién quan
dén viéc hoc, trong do, can dac biét quan tdm moi quan hé phu thudc 1an nhau cua ba
cOt tru la nha hoach dinh chinh sach, gido vién va sinh vién. Tac gia dé xuadt y tudéng la
dé tién hanh cai cach thanh cong mot cach day du, cdc nha cai cach can c6 ky thuat thay
doi cac gia tri mong mudn pht hop vdi yéu cau cai cach thay vi bién doi cai cach khép
véi van hdéa mong mudn vi viéc lam nhw vay rat kho khan. D€ minh chiing, cac chién
lugc bién ddi mot sd gia tri mong mudn cua sinh vién Viét Nam phu hgp véi yéu cau
cta hoc hop tac da dwoc tién hanh. Vi dy, cac ky thuat chia nhom 16n thanh hai nhém
nho hodc chuyén tir gidm sat ca nhan sang tao phwong tién nhom da co tac dung ro rét.
O chiéu nguoc lai, ¢6 ba gid tri mong mudn khong nén thay ddi ma can bién ddi cac
nguyén tic hoc hop tac phit hop véi ba gia tri mong mudn nay. Tranh tao nhém hén
hop, tao wu tién cho lanh dao nhém, ton trong tinh hai hoa trong hoc hgp tac va phat
trién giang vién cho hoc hop tac 1a cac khuyén nghi khi trién khai hoc hgp tac tai Viét
Nam.

5.3.2. Vai tro cua vdin hoa trong gido duc thong minh & miic co s gido duc

Van hoéa la yéu t6 nén tang duy tri va phat trién t6 chitc, mot nén tang van hoa giup to
chitc vitng vang trong moi tinh hudng, lam cho td chitc bén vitng va kién dinh d€ vuot
qua duoc moi bién dong trong xa hoi.

Vidn hoa trong treong dai hoc 1a mot chua dé nghién ctru dwge quan tam [14]. Thuc tién
phat trién dai hoc tai cadc nude c6 nén gido duc & trinh d6 cao cho thay, cac truong dai
hoc nghién cttu hang dau da xay dung mot nén van hoa doc dao va day chinh la
nguyén nhan d€ cac truong dai hoc nhw vay tro thanh hinh mau dan dat vé cac tiéu chi
danh gia trong cac phuong phap xép hang dai hoc pho bién trén thé giéi ngay nay.

Hinh 15 chi dan mot m6 hinh dai hoc nghién cttu, sdng nghiép va d6i méi. Van hoa la
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Hinh 15. M6t m6 hinh dai hoc nghién citi, sing nghiép va d6i moi
diém xuat phat trong chudci sdu thanh td cot 16i ctia mot truong dai hoc d6i mdi - sang
nghiép la van hoa, nhan tai, tri thitc, d0i mdi, sang nghiép gia tri va mot vong doi quan
hé cta sau yéu td cot 16i nay da duoc chi dan.

6. Két luan

Bai viét da cung cdp mot nghién ciru khao sat twong ddi toan dién vé mo hinh dai hoc
nghién ctru trén thé gidi. Mot s6 nghién cttu lién quan tai Viét Nam da duwoc gioi thiéu.
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Pong thoi bai viét cing dwa ra mot sd trao d6i vé moi quan hé cta khai niémh dai hoc
thong minh véi dai hoc nghién cttu, vai tro ctia giang vién trong treong dai hoc thong
minh, vai tro cia van hda trong giao duc thong minh.

Bai viét ciing cho thady mot s6 van dé nghién cttu mo. Thi nhat, ¢ thé tich hgp dwoc
khai niém dai hoc nghién cttu vao khai niém dai hoc thong minh hay khong trong dinh
nghia hudng thiét k& & muc con 2.2.2. Thit hai, trong bdi canh chuyén déi s6, mdi quan
hé gitta dai hoc thong minh va dai hoc sd can duoc lam sang to. Thi ba, gia tri van héa
tap thé Viét Nam can dugc phat huy ra sao cho dai hoc thong minh Viét Nam trong xu
thé “gid tri cong dong givip dinh hinh gid tri riéng tu” sau dai dich COVID-19 ¢6 thé lam
dao nguroc mot sO madi quan hé kinh t€ va xa hoi hién tai [15]. Thit tw, nhitng ndi dung
nao trong cac luat giao duc Viét Nam [1, 2] can dwgc quan tam hiéu chinh d€ tao co
ch€, chinh sach thac ddy mo hinh dai hoc thong minh ¢ Viét Nam dat hiéu qua, noi
riéng cho hinh thiic dao tao truc tuyén.

Loi cam on: Bai viét nay nhan duoc mot phan tai tro tir Dé tai cdp Nha nwdc ma s6
KHGD/16-20.DT.007.
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Abstract: Nowaday, universities have four important roles, i.e., knowledge creation,
provision of high quality human resources, key innovation and the key point of
international integration. The fast development of digital technologies has created a
tremendous and rapid change to the economy, society and all aspects of human life.
About the past ten years, smart university has not only been a research topic of interest
but also become a trend of higher education development in high economic level
countries. However, this is still a new subject in Vietnam. A comprehensive and correct
understanding of smart university is necessary. This paper provides a systematic view
of smart university including: smart university and related concepts; the characteristics
of smart university; smart maturity; design model; as well as some smart university
deployment situations in the world. A number of related studies in Vietnam will also
be introduced. The paper also gives some discussions on the relationship between
smart university and research university, the role of lecturers in smart university and
culture in smart education. Proper and comprehensive awareness of smart university,
understanding the context of each university in the smart university grading
framework to create a smart university implementation roadmap that will best help
Vietnamese universities to well perform their four roles to make a worthy contribution
to the development of Vietnam's knowledge economy.

Keyword: research university, smart university, features of smart universities, smart
education, smart maturity model, software for smart education, hardware for smart
education, smart classroom, smart pedagogy.
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