GIAO DUC TRONG THOT DAI CACH MANG CONG NCHIED 4.0
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Tém tit: Cach mang cong nghiép 4.0 da tao nén nhiéu thay doi trong toan b doi séng kinh té, xa
hoi, khoa hoc, cong nghé voi sy xudt hién nhiéu logi tai san hitu hinh va vé hinh méi nhu blockchain,
tri tué nhan tao, dir liéu lom, cdc san pham céng nghé sinh hoc nano v.v.. Cach mang céng nghiép 4.0
tac déng dén hau hét linh viee doi séng xa hi tir san xudt, thirong mai, y té, van ho& xd héi va dwong
nhién ca giao duc, bao gém gido duc phé thong va gido duc dai hoc, sau dai hoc, boi dudng, dao tao
nghé. Linh vuc gido duc ciing dang chiu sw tic dong ciia Cdch mang cong nghiép 4.0 va dwoc dinh
danh la gido duc 4.0. Bai viét dé cdp mot sé vin dé ciia Cach mang cong nghiép 4.0 doi véi gido duc
va dao tao néi chung dé lam nén tang Ii lugn cho cdc nghién ciru vé kha ning img dung cdc thanh tuu
cua cugc Cach mang nay vao hoat dong giao duc hién nay.
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EDUCATION IN THE ERA OF THE FOURTH INDUSTRIAL REVOLUTION

Abstract: The fourth industrial revolution has created many changes in the socio-economic and
scientific-technological life with the introduction of a range of new tangible and intangible properties
such as blockchain, artificial intelligence, big data, nanobiotechnology products, etc. The fourth
industrial revolution has impacted on most areas of social life ranging from production, commerce,
health to socio-cultural areas and, as a matter of course, education including general education,
undergraduate and post-graduate education, and vocational fostering and training. In this context,
education is characterised as education 4.0. The paper examines some issues of the fourth industrial
revolution on education and training in general to establish a theoretical foundation for researching
the ability to apply achievements of this revolution to education at present.
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1. Cach mang cong nghiép 4.0 va cac
yéu t6 cot 16i

Cach mang cong nghiép 4.0 (hay Céch
mang cong nghiép lan tht tu) duoc bat dau
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(1). Nghién ctru nay dugc thyc hién trong khuén kho
D¢ tai khoa hoc cap bg: “Pao tao, bdi dudng nguon nhan
lyc cua nganh tu phap dap tng yéu cu dat ra tir cudc
Cach mang cong nghiép 4.0”, B6 Tu phap, nam 2019.
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tir dau thé ki XXI va di trai qua hai thap ki.
Cach mang cong nghiép 4.0 1a sy xuat hién
ciia hé théng vat |i khong gian mang va
chinh ching di tao ra vo s6 nhitng phuong
thirc mo1 cho viée ap dung cong nghé tin hoc
vao hoat dong cia nha nudc, doanh nghiép,
cac to chirc x3 hdi va timg ca nhan. Cach
mang cong nghi¢p 4.0 dugc van hanh bdi su
tich hgp cac thanh tyu cong nghé sinh hoc,
cong nghé vat li v6i thé gioi sb.

Cach mang cong nghiép 4.0 ciing nhu
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cic cudc cach mang cong nghiép dién ra
truge do déu co nhiing thanh tyu biéu tuong,
dac trung. Tuy nhién, Cach mang cong nghiép
4.0 bao ham tit ca nhitng thanh tyu trude dé
nén biéu twong cua né mang tinh tich hop
cao. Hién nay, c6 rat nhiéu dinh nghia, quan
diém khac nhau vé Cach mang cong nghiép
4.0 va nhimg thanh t6 co ban cta n6 do duogc
nhin nhan dudi nhiéu goc do khéc nhau:
quan li, hop tac, ing dung v.v.. Vi du, tir goc
do quan tri san XUAt trong cac doanh nghiép,
Shu Ing Tay(z) cho ring, Cach mang cong
nghiép 4.0 bao gdm 3 thanh té chinh 14: tich
hop theo chiéu ngang (horizontal integration);
tich hop theo chiéu doc (vertical integration)
va ki thuét tich hop (engineering integration).
Kagermann, Wahlster & Johannes,® Qin,
Liu & Grosvenor,™ Schumacher, Erol & Sihn
Schwab® ciing dwa ra nhing yéu t6 khac
nhau vé Cach mang cong nghiép 4.0.

Du ¢6 sy khac nhau trong cach nhan dién
cic yéu t6 co ban cua Cach mang cong
nghiép 4.0 song cac nha nghién ctru vé cudc

(2). S.1 Tay, T.C Le, N.A.A Hamid & A.N.A Ahmad,
“An Overview of Industry 4.0: Definition, Components,
and Government Initiatives”, Journal of Advanced
Research in Dynamical and Control Systems, December,
2018, p. 1381.

(3). Kagermann, H., Wahlster.W. and Johannes, H.,
Recommendations for Implementing the Strategic
Initiative Industry 4.0. Forschungsunion, 2013, p. 20 - 21.
(4). Qin, J., Liu, Y. and Grosvenor R., “A Categorical
Framework of Manufacturing for Industry 4.0 and
Beyond”, Procedia CIRP, 2016, p. 173 - 178,
https://www.sciencedirect.com/science/article/pii/
$221282711630854X, truy cap 21/4/2020.

(5). Schwab, K., “The Fourth Industrial Revolution,
what it means and how to respond”, 2016,
https://www.weforum.org/agenda/2016/01/the-fourth-
industrial-revolution-what-it-means-and-how-to-
respond/, truy cap 21/4/2020.
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cach mang ndy déu thdng nhit vé cac yéu tb
co ban sau:

1) Blockchain (chudi khéi) 1a dir liéu
dugc bao vé, dugc phi tap trung hod, duoc
sao chép va chia s¢ mdt cach minh bach
khéng can dén trung gian tht ba. Mark Gates
dinh nghia blockchain 1a “la mét loai dir
lieu, mot cach luu triv nhitng hé so giao dich
va gia tri »® Mark Gates chi ra nhitng wu
thé ciia dir liéu blockchain bao goém: tinh
minh bach, loai bé don vi trung gian, phi tap
trung, niém tin, ché do bao mat, kha nang
mg dung rong 16n, tiét kiém chi phi va ting
toc do giao dich.”) véi dac trung phi tap
trung va ché do bao mat cao, blockchain co
thé duoc tiép can va sir dung ty do ma khong
can bét ctr thi tuc hanh chinh nao nhu dbi
véi dir liu tap trung. Vi du nhu dir lidu li
lich tu phap qudc gia cia Viét Nam do B
Tu phap quan 1y 1a dit liéu tap trung. Mudn
c6 thong tin, nguoi can dir liéu phai lam thu
tuc dé nghi. Blockchain hién dang dugc st
dung phd bién va hiéu qua trong linh vyc tai
chinh, ngan hang v6i nhiing cong cu nhu
fintech, vi dién t, tién dién tu (hay con goi
1a tién 40). Tuy nhién, blockchain van an
chira nhiéu rai ro. Mot s6 rui ro 1a mat trai
ctia nhitng wu thé ctia blockchain va mot s6
1a rai ro phat sinh tir nhitng su phong dai vé
kha ning tai tao thé gidi cua blockchain.

Blockchain thuc chét 1a co sé dit lidu sir
dung céac chic ning mi hoa dé duy tri tinh

(6). Mark Gates, Blockchain - Ban chat ciia Blockchain,
bitcoin, tién dién tir, hop dong théng minh va twong
lai cua tién té (Blockchain: Ultimate guide to
understanding blochain, bitcoin, crytocurrencies,
smart contracts and future money), Nxb. Lao ddng,
Ha Noi, 2017, (ban dich tiéng Viét), tr. 26 - 29.

(7). Mark Gates, sdd, tr. 79 - 94.
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toan ven dir liéu va xac thuc danh tinh dua
trén cong nghé sb, 1a dir liéu phéan tan, phi
tap trung trén moi trudng mang theo phuong
thirc ddng ding hay con goi 1a P2P.®) N6
bao gdm céac cong nghé sd cai phan tan va
tap trung, ciing nhu tién dién tir. Ung dung
ban dau cua cac chudi khdi 1a Bitcoin, mot
loai tién dién tir hoat dong trong moi truong
khong dua vao su tin cdy ca nhan, c6 nghia
1a ngudi dung khong can phai dwa vao sy tin
cdy 1an nhau ma dya vao cong nghé dé dam
bao su tin céy.(g) CAu tric giao dich cta cac
giao thic blockchain tao diéu kién thuan loi
khong chi cho viéc chuyén tién dién tir, ma
ca cac tai san ki thuat sb khac.(9

Khi dir liéu dugc nhap trén blockchain
thi nguoi nhap khong thé thay doi. Thong tin
nay rat minh bach va dé dang truy nguyén,
tuc 1a truy tim xudt x cta no, cu thé no
dugc nhap bdi danh tinh nao, ¢ dau va luc
nao: “Moi dir liéu cdp nhdt la mét khéi méi,
duwge thém vao cuoi chudi. Mot giao thirc sé
quan |i cach cdac chinh sita hodc div liéu mai
dwoc bat dau, dwoc xac nhan, dwoc lvu va
ghi lai va chia sé. Voi blockchain, mdt ma
hoc thay thé cdc trung gian bén thir ba véi tie
cdch la nguoi dam bdo sw tin cdy bang todn
bo nhitng nguwoi tham gia blockchain van
hanh thuat toan phuce tap dé xdc nhdn tinh

N 5 ) Aoy (11
toan ven cua ca khoi 4D

(8). P2P (Peer-to-Peer) tirc 1a sy giao tiép truc tiép
gitta nguoi s dung voi ngudi st dung qua mang.

(9). Steve Jones, “Antonomy of Smart Contract”,
Blockchain Expo, February 14 2017, https://www.
blockchain-expo.com/2017/02/blockchain/anatomy-
smart-contract/, truy cap 10/3/2020.

(10). Marley Gray & Craig Hajduk - Microsoft,
“Anatomy of a Smart Contract” (as cited in Alexander
Grech, Anthony F. Camelleri, 2017.

(11). Alexander Grech, Anthony F. Camilleri,
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2) Tri tué nhan tao (Artificial Intelligence -
Al) 1 thanh tyu tiéu biéu cia Céach mang
cong nghiép 4.0. Tri tu€¢ nhan tao la nhitng
may tinh c6 thé suy nghi nhu con ngudi, c6
thé nhan biét nhitng mau phuec tap, xir 1i sd
liéu, dua ra quyét dinh hodac khuyén nghi cho
con nguoi. Tri tu¢ nhan tao thudng duoc bd
tri thanh nhiing robot c6 nhiing hoat dong,
nhirng kha ning tiép nhan va xu Ii théng tin
nhu con nguoi. Tri tu¢ nhan tao c6 kha nang
vuot xa con ngudi vé xu Ii thong tin. Tuong
tu nhu ddi véi blockchain, tri tué nhan tao
van chua c6 duoc dinh nghia day du, khai
quat va duoc chép nhén rong rai. Theo Joost
N. va c4c nha nghién ctru khac,*? rat kho dé
dua ra dinh nghia dz‘iy du vé tri tué nhan tao.
Ngay trong tir dién “The New International
Webster’s Comprehensive Dictionary of the
English Language” d c6 2 dinh nghia vé tri
tu¢ nhan tao tur cac gbc nhin khac nhau.?

Tri tué nhan tao la loai tai san dac biét.
Saudi Arabia l1a quéc gia dau tién va duy
nhat hién nay cong nhan quéc tich cho Robot
Sophia. Tuy nhién, viéc cong nhan qudc tich
cho Robot dang diy 1én nhiéu tranh luan
phép Ii. Nhiéu chuyén gia lo ngai viéc cong
nhan quéc tich cho robot nhu ddi véi thé
nhan hodc phap nhéan s€ tdc dong ti€u cuc

“Blockchain in Education”, European Commission
JRC, Calle Inca Garcilaso, 3 - 41092, 2017 p. 18.
(12). Joost N. Kok, Egbert J. W. Boers, Walter A.
Kosters, and Peter van der Putten, Egbert J. W. Boers,
Walter A. Kosters, and Peter van der Putten, Mannes
Poel, “Artificial Intelligence: Definition, Trends,
Techniques and Cases”, Encyclopedia of Life Support
Systems  (EOLSS), https://www.eolss.net/Sample-
Chapters/C15/E6-44.pdf, truy cap 29/4/2020.

(13). Mariam Webster, Artificial Intelligence
https://www.merriam-webster.com/dictionary/artifi
cial%20intelligence, truy cap 29/4/2020.
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dén quyén con ngudi. Trong thu gui Uy ban
chau Au, 150 chuyén gia y té, cong nghé, tri
tué nhan tao, dao drc hoc da phé phan viéc
cong nhan qudc tich cho tri tué nhan tao 1a Ii
tuong hod, vd nghia va khong thuc té: “Mdc
di Sophia la nguoi déng thé néi tiéng song
nhitng van dé ma né dat ra gdy ra nhitng
tranh ludn vé cing réng va con rdt lau moi
gidi quyét dwoc » (14

3) Dir liéu 16n (Big data) la cac tap dir
liéu c6 khdi lugng 16n va phuc tap dén muc
cac phan mém xu |i dir liéu truyén thong
khong c6 kha nang thu thap, quan i va xir li
dir liéu trong mot khoang thoi gian hop .
Tuong tu nhu blockchain va tri tué nhan tao,
cling khong c6 dinh nghia chinh thuc vé dir
liéu 16n. Cac nha khoa hoc Andrea Mauro,
Marco Greco va Michel Grimaldi® da nhén
manh rang do khéng c6 dinh nghia duoc
chip nhan chung vé dir lidu 16n nén cac
chuyén gia budc chap nhan nhing dinh
nghia ngdm dinh tir cac dic trung, cac yéu t6
cong nghé hay tic dong cua nd. Tuy nhién,
du khac nhau trong cach tiép can, cac dinh
nghia hién c6 cho phép xac dinh hat nhén
cua khai niém dir li¢u 16n. Theo do, dir ligu
16n 1a tai san thong tin dugc didc trung boi
dung luong 16n, téc d6 va su da dang, doi
hoéi mot cong nghé va phuong phép phan tich
dic tha nham chuyén hoé nd thanh gia tri.

Dir liéu 16n va blockchain déu 1a nhiing
dir liéu thong tin nén ching c6 cung ban chit

(14). British Council, “Should robots be citizens?”,
https://www.britishcouncil.org/anyone-anywhere/
explore/digital-identities/robots-citizens, truy cép
21/4/2020.

(15). Andrea Mauro, Marco Greco va Michel Grimaldi,
“Definition of Big Data based on its essential
features”, Library Review, Vol. 65 Iss: 3, 2016, pp.
122 - 135.
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1a tai san thong tin. Can nhin manh ring, bat
clr blockchain nao ciing c¢6 thé duoc coi 1a
dir liéu 16n song khong phai dir liéu 16n nao
ciing 1a blockchain. Chirc nang cua blcokchain
va dit liéu 16n khac nhau.

4) Cong nghé sinh hoc 1a khai niém rong
mo ta su két hop cua sinh hoc, cong nghé nham
tao ra nhimg san phdm hodc quy trinh tmg
dung cho san xuét va doi sdng. Cong nghé sinh
hoc duoc dinh nghia kha da dang & cac qudc
gia nhung déu dya trén nhitng yéu té chung.

Cong nghé sinh hoc dugc dinh nghia khac
nhau vé cach dién dat & Australia, Dirc, New
Zealand.*® Cong nghé sinh hoc dugc hiéu 1a
nhiing gi lién quan dén viéc sir dung cac thuc
thé song, sinh vat hodc cac bo phan cta sinh
vét dé thao ting cac qua trinh ty nhién nham
phat trién cac san phém, hé théng hodac moi
truong dé mang lai loi ich cho con ngudi.
Pay c6 thé 1a cac san pham dang thyc pham,
duoc phdm hodc phan hitu co; cac quy trinh
nhu quan Ii chéat thai hodc loc nudc; moi
trudng hodc cac ki thuat di truyén hodc y sinh.

O Vi¢t Nam, cong nghé sinh hoc dugc
dinh nghia trong céc van ban chinh thuc cua
Pang va Nha nudc. Trong Chi thi s6 50 CT/TW
ngay 04/3/2005 cua Ban Bi thu, cong nghé
sinh hoc dugc dinh nghia 1a “/inh viec cong
nghé cao dva trén nén tang khoa hoc vé sur
song, két hop véi quy trinh va thiét bi ki
thudt nham tao ra cdc cong nghé khai thac
cdac hoat dong sdng cia vi sinh vdt, té bao
thwe vat va dong vdt dé san xudt ¢ quy mo
cong nghiép cdc san pham sinh hoc ¢é chdt

(16). Commercial Biotechnology: An International
Analysis (Washington, D. C.: U.S. Congress, Office
of Technology Assessment, OTA-BA-218, January
1984) p. 503.
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lwong cao phuc vu phat trién kinh té - xd héi
va bdao vé moi truong”.

5) Internet két ndi van vat (Internet of
Things - IoT) dugc hiéu 1 hé théng cac vat
thé c6 kha ning thu thap va chia sé thong tin
dién tir. IoT bao gom rét nhiéu thiét bi thong
minh, tir cac may cong nghiép truyén dit liéu
vé quy trinh san xuét cho dén cic cam bién
theo ddi thong tin vé co thé con nguoi. Cac
thiét bi nay s dung giao thic Internet
(Internet Protocol - IP), cung mot giao thirc
xé4c dinh cdc may tinh trén mang toan cau va
cho phép ching giao tiép véi nhau.®” Muc
tiéu dfmg sau ToT 14 tao ra céac thiét bi tu bao
cdo theo thoi gian thuc, nang cao hi€u qua va
hién thj thong tin quan trong nhanh hon mot
hé thdng tuy thudc vao su can thiép cia con
nguoi. IoT c6 mit trong nhiéu linh vyc va
mang lai nhiing gi4 tri rat 16n cho loai nguoi
trong hau hét cac linh vuc. Viéc sit dung cac
thiét bi thong minh két ndi bang internet, dién
thoai thong minh 1a loi thé canh tranh cho cac
doanh nghi€p st dung. IoT gilp cho hoat
dong quan Ii hiéu qua hon rat nhiéu. IoT va tri
tué nhan tao (Artificial Intelligence - Al) s¢&
mang lai cho nhéan loai nhitng gid tri phat
trién vo cling to 16n trong tuong lai.

2. Gi4o duc trong thoi dai Cach mang
cong nghiép 4.0

Céch mang cong nghi¢p 4.0 dang lam
“rung chuyén” nén giéo duc™® ¢ nhiéu qudc
gia. Hién nay dang xuat hién khai niém giéo

(17). Lién Co, “Hién thyc hoa va khai thac tiém ning
cta thj truong IoT ¢ Viét Nam”, Bao Tia sang,
https://tiasang.com.vn/-doi-moi-sang-tao/Hien-thuc-
hoa-tiem-nang-va-khai-pha-thi-truong-loT-cua-Viet-
Nam-12924, truy cap 29/4/2020.

(18). Khai niém gido duc dugc hiéu bao gdm ca gido
duc phé thong, dai hoc, trung hoc chuyén nghiép.
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duc 4.0 va lién véi no la gido duc 1.0, gido
duc 2.0, gido duc 3.0. Mdi khai niém phan
anh nén gido duc dic trung cho xi hoi cong
nghi¢p tuong tmg. Gido duc bao gid cling co
nhiém vu dap ung nhimg ki ning can thiét
cho sy phat trién cua x3 hoi & mdi giai doan.
Vi dy, nén gido duc ¢ giai doan ma sy phat
trién dic trung 13 dong co chay bang hoi
nuée thi nén gido duc khong thé dao tao ki
su dién luc. Mdi giai doan phat trién cua
gido duc déu dugc danh dau bang nhiing
thay d6i dién ra khong chi trong phuong
phép giang day, chuong trinh va doi ngi
giang vién, gido vién ma ca trong tu duy
quan li, phuong thire quan .

Trong bdi canh Cach mang cong nghiép
4.0, cac nha gido duc va ngudi hoc can thay
d6i cach suy nghi va nhan thirc vé thé gidi tir
cau hoi “vi sao ching ta nén 1am diéu nay?”
sang cau hoi “tai sao chung ta khong lam diéu
nay?”."® Thay ddi co thé d& nhén ra trong
linh vuc gido duc, dao tao, du bat ngudn tir
gido duc 3.0, 1a sy hoi tu cua hoc tap theo
cach nhép vai dya trén cong nghé, su boc 10
day du kha ning ctia ngudi hoc ciing nhu viée
xdy dung chuong trinh dua trén dong co cta
nguoi hoc. Xu hudng nay hién tai la rat thuc
té vi cac cong trinh Cach mang cong nghiép
4.0 da cho phép két hop tat ca. Nhiing
camera quay toan canh duoc két ndi véi may
tinh, ti vi d&& xu Ii thanh thuc té 0. Nguoi
hoc ¢ trong thuc té 4o, tiép xtc voi thue té

(19). Airil Haimi Mohd Adnan, Mohamad Syafiq Ya
Shak, Rafidah Abd Karim, Mohd Haniff Mohd Tahir,
Dianna Suzieanna M Shah, “360-Degree Videos, VR
Experiences and the Application of Education 4.0
Technologies in  Malaysia for Exposure and
Immersion, Advances in Science”, Technology and
Engineering Systems Journal, Vol. 5, No. 1, 373 -
381, 2020, p. 373.
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40 & moi noi, moi lac dé hoc, dé nhap vai.
Hoc tdp nhdp vai c6 y nghia quan trong
trong gido duc nodi chung nhung dac biét co
hiéu qua ddi voi viée dao tao ki nang. Giao
duc 4.0 1a sy dap ng nhu cau ciia Cach mang
cong nghiép 4.0, noi con nguoi va cong nghé
dang hoi tu dé tao ra nhiing co hoi mdéi mot
cach sang tao va d6i moi. Nguyén Vian Ty da
khai quat nhu sau vé gido duc trong bdi canh
cach mang cong nghiép 4.0 nhu sau: “Gido
duc 4.0 co sy thay doi lom trong muc tiéu va
cach thire dao tao, chuyén tur truyén thu kién
thire cho s6 dong sang khai phong tiém néng,
déng thoi trao quyén sang tao cho ting cd
nhan. Nguoi day sé chuyén sang vai tro méi
la nguoi thiét ké, xiic tdc, ¢o van va tao moi
truong hoc tap. Voi ngi dung hoc tap dwoc $6
hoa, nguoi hoc sé co mot 1o trinh hoc tdp
riéng, c6 thé lwa chon ndi dung phit hop véi
muc tiéu dao tao. Hé théng hoc tdp s6 hod
ciing cung cdp phan hoi vé hiéu qua hoc tip
cung véi goi ¥ cho cdc ndi dung hoc tip tiép
theo”.® Fisk® giai thich ring, tAm nhin
moi vé hoc tap thiic ddy nguoi hoc khong chi
hoc cac ki ning va kién thic can thiét ma
con xac dinh ngudn gbc dé hoc cac ki ning
va kién thuc nay. Gido duc 4.0 s& dép ung
nhu cau ctia cong nghiép 4.0 noi con nguoi
va may moc dong hanh khai thac tiém ning

(20). Nguyén Van Ty, “Pdi méi gido duc dai hoc
trong bdi canh Cach mang Cong nghiép 4.0”, Tap chi
I lugn chinh tri, s6 3/2019, tr. 60 - 66, http://lyluan
chinhtri.vn/home/index.php/tu-lieu-tap-chi-in/item/
2784-tap-chi-ly-luan-chinh-tri-so-3-2019.html,  truy
cap 21/4/2020.

(21). Peter Fisk, “Education 4.0- the future of learning
will be dramatically different, in school and throughout
life”, 2017, https://www.thegeniusworks.com/2017/
01/future-education-young-everyone-taught-together/,
truy cép 29/4/2020.
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ctia cong nghé s, dir liéu dugc ca biét ho,
cac ndi dung dir li€u mdi va mot nhan loai
méi duoc két ndi toan ciu, duge cong nghé
thac déy. Gido duc 4.0 tao ra dang thirc méi
cho viéc hoc tap trong twong lai: hoc tap subt
doi, tr phé thong, dai hoc, tiép tuc hoc tap
tai noi 1am viéc cho dén hoc tap dé dong vai
trd tot hon trong xa hoi.

Fisk ciing chi ra 9 xu hudng lién quan
dén gido duc 4.0. Xu hudng dau tién 1a viéc
hoc ¢6 thé dugc thuc hién moi lic, moi noi.
Céc cong cu hoc tap dién tir cung cip co hoi
tuyét voi cho viéc hoc tap tr xa, tu phat
trién. Xu hudng nay rat thyc t& va hoan toan
¢6 thé duoc hién thuc hod. Pai dich toan cau
Covid 19 da cho thay xu hudng nay & Viét
Nam trong nhiing thang dau nam 2020 khi
cac truong hoc khép cd nudc dong cura, viée
hoc duogc t6 chirc theo hinh thirc online, hoc
tai nha, tai bat cr dia diém nao véi viée sir
dung dién thoai théng minh va may tinh két
ndi internet. Tuy thuc tién chong Covid 19
minh chimg cho xu hudng dau tién cia gido
duc 4.0 song ddy chua phai ban chat ctia no.
Truong Nguyén Thanh d3 nhan manh rang,
trong nén gido duc 4.0, 16p hoc khong con 1a
noi thay co day kién thirc, tro lang nghe, ma
dao tao truc tuyén 1a cong cu hd trg tao co
hoi ca nhan hod dao tao cho timg nguoi hoc.??

Hoc tap s€ dugc ca nhan hoa cho tung
hoc sinh; ngudi hoc dugce lya chon va xéc
dinh cach ho mudn hoc tap; nguodi hoc dugc
hoc tip dya trén dy an nhiéu hon, nguoi hoc
s& duoc tiép xuc véi viée hoc thue hanh nhiéu

(22). Truong Nguyén Thanh, “Khing hoang do
Covid-19, tao co hoi chuyén nén gido duc 1.0 qua
4.0”, thanhnien.vn/giao-duc/khung-hoang-do-covid-
19-tao-co-hoi-chuyen-nen-giao-duc-10-qua-40-1184
456.html, truy cap 29/4/2020.
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hon thong qua céac kinh nghiém thuc dia nhu
thuc tap, du an ¢d van va cac dy an hop tac 1a
4 xu hudng tiép theo ma Fisk da nhan dién.
Xu thé tiép theo 1a nguoi hoc duoc tiép
xuc viéc giai thich dir liéu ma ¢ d6 ho dugc
budc phai 4p dung kién thuc i thuyét cua
minh dé phén tich sd liéu, dya trén phén tich
sd lidu d6 va cac kha nang i luan cua ho dé
suy luan, dua ra phat hién hodc quan diém
cua minh dya trén nhitng dir licu da tiép can.
Pay 1a xu thé thé hién thang bac thu siu
trong so d6 ctia Bloom vé nhan thirc. Giao
duc 4.0 khong thé dé nguoi hoc phu thude
hoan toan vao co s¢ gido duc cling nhu cua
thdy trong phat trién tu duy va dinh hudng
muc tiéu hoc tap. Trong so d6 phan loai nhan
thic cia Bloom thi phan tich, danh gia va
sang tao mai 1a muc dich cudi cung cua nhan
thue. Gido duc 1.0, 2.0, 3.0 duong nhién cling
hudng t6i nhitng tAng cao nay clia nhan thirc
song khong thé ddi voi tat ca ngudi hoc vi vai
tro cua nguoi hoc, dong co cua nguoi hoc, vi
tri ciia ngudi day, cuia chuong trinh gido duc
khong cho phép dat dén biac cao nhét cua
nhan thitc & pham vi 16n. Vi thé, gido duc
4.0 dang mang lai co hdi nay song do cling
la thach thuc cho cac co sé gido duc, dao
tao. Mot s6 nha khoa hoc d nhdn manh doi
héi ma cach mang cong nghi¢p 4.0 dit ra
cho gido duc: “Cong dan cua cac xa hoi thoi
dai cong nghé buoc phai co kha nang tw duy
phé phan, giai quyét van dé, phoi hop véi
nguoi khdc, giao tiép, s dung cong nghé
khdc nhau, dwa ra sing kién va tw mang dén

A A A Lo, , » (23
viéc hoc tap nhiéu boi canh khac nhau [(23)

(23). Charoula Angeli, Nicos Valanides, “Espitemological
and Methodological Issues for Conceptualization
Development and Assessment of ICT-TPCK: Advances
in Techonological and Pedalogical Contents Knowledge”,
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Xu huédng tiép theo 1a ngudi hoc s& duoc
danh gia khac so véi trudc day. Néu trong
gido duc 3.0, viéc kiém tra, thi dé danh gia
nguoi hoc duge to chirc theo timg Ki, timg
nam hoc hodc theo tirng hoc phﬁn dua trén
nén tang hoi dap thi trong gido duc 4.0, céch
danh gia nguoi hoc nhu vay khdng phu hop
hoac chua du. Nguoi hoc trong gido duc 4.0
hoc lién tuc, hoc moi noi, hoc moi khia canh
dya trén dit liéu va thuc té 0. Ho duoc danh
gia thuong xuyén hon va khong hoan toan
dua trén cau hoi cia nguoi day va cau tra 1o1
ctia ngudi hoc dé danh gia két qua. Kha ning
sang tao, kha nang tu thiét ké chuong trinh,
phan tich dir liéu, dugc tich hop dé danh gia
nang lyc cua nguoi hoc. Xu hudng nay thuc
su dic trung cho gido duc 4.0. P. Fisk cho ring,
nhitng nén tang danh gia nguoi hoc hién nay
chua du hodc khong con phu hop dé danh
gia ngudi hoc trong nén giao duc 4.0.%

Xu hudng thir tdm cua gido duc 4.0 duoc
P. Fisk dat tén 1a “sé hiru ctia nguoi hoc”
(nguyén van: student ownership).(zs) Phan
tich ki xu huéng nay c6 thé dé dang nhan
thdy nhiing y tuong sau diy vé gido duc 4.0.
Mot 1a nhiing ¥ tudng, nhiing dong gop cua
nguoi hoc duge coi 1a mot phﬁn s& hitu d6i
v6i chuong trinh, phuong phap giang day
cua co sO gido duc. Nguoi hoc, dac bi¢t la
ngudi hoc dai hoc ¢o nhiéu y tudng sang tao
vé thiét ké chuong trinh, vé cach thuc thuc
hién chuong trinh. Gido duc 4.0 doi hdi cac
co s¢ gido duc phai tich hgp nhitng ¥ tuéng
cia ngudi hoc, mong mudn ciia ngudi hoc
vao chuong trinh gido duc cia minh. Mot

Computers & Education, 52 (2009), p. 154 - 168.
(24). Peter Fisk, tldd.
(25). Peter Fisk, tldd.
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trong nhitng biéu hién ctua xu huéng nay
trong gido duc & mot ) quéc gia, dac biét &
Hoa Ky Ia hoc theo phuong phap hoc dua
trén thiét ké (Design-based Learning - DBL).
Phuong phéap ndy duoc ap dung thi diém &
Truong Pai hoc Fullbright, Thanh phé Hb
Chi Minh. C6 kha nhiéu quan diém khac
nhau vé& DBL vi céach tiép cén khac nhau cua
co s& gido duc. Ngay ca trong IDI Global
(International Development and Invesstment
Global) - nha xuét ban han 14m din dau cua
Hoa Ky ciing c6 dén mot vai dinh nghia,
cach tiép can khac nhau ddi véi hoc tap dua
trén thiét k& DBL.®® Mot trong sd dinh
nghia dé hiéu nhét vé design based-learning
hay learning design md ti nhu sau vé
phuong thirc nay: Thiét ké hoc tap 1a viéc ap
dung mo6 hinh su pham 4p dung ddi v&i muc
tiéu, nhém muc tiéu hoc tip cu thé, bdi canh
hogc linh vuc kién thitc cu thé. Thiét ké hoc
tap quyét dinh qua trinh day - hoc. Cu thé
hon, no6 chi 1o trong diéu kién nao nguoi hoc
va giao vién phai thuc hién cac hoat dong
nhit dinh dé nguoi hoc dat dugc muc tiéu
hoc tdp mong muén. Hoc tap dua trén thiét
ké 1a viéc tich hop cac dy an thiét ké vao 16p
hoc dé thic day cac ki ning giai quyét van
dé sang tao va hd trg hoc sinh hoc ndi dung
ngoai khoa thong qua viéc tham gia vao céac
thir thach ngoai khoa, thuc 6.

Xu huéng cudi ciing ma P. Fisk chi ra 1a
nguoi hoc tré nén doc lap hon trong hoc tap
va diéu nay budc gido vién phai dam nhéan
vai trd méi 1a nguodi huéng dan hoc sinh

(26). https://www.igi-global.com/dictionary/game-
development-based-learning/16853, truy cap 29/4/2020.
(27). Design ‘What is it and Why does it matter?
http://Aww.teachwithdesign.com/dbl, truy cap 29/4/2020.
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trong subt qua trinh hoc tép.(zs) Xu hudng
nay hau nhu khong méi so véi gido duc 3.0
néu khong phan tich nhimg doi hoi toan dién
ctia n6. R rang, néu cac co sé gido duc chép
nhan nhu ciu cua nguoi hoc, thiét ké dong
g6p vao chuong trinh ma ho s& hoc thi chic
chén vai trd cia ngudi day khac hoan toan so
véi gido duc 4.0. Di nhién, nguoi day khéng
thé thuc hién viéc thuyét giang nhitng van dé
ma ngudi hoc nghi ra néu trude dé ho khong
dugc gido duc hay boi dudng. Viéc lua chon
su thiét ké cua nguoi hoc budc nguodi day
phai chuyén sang vai trd cta ngudi hudng
dan. Viéc huéng dan nay khong chi dién ra
trong mot khoa hoc ma gan voi sudt ca qua
trinh hoc sau nay. Afrianto® da nhdn manh
dén su thay doi vai tro cia nguoi day nhu sau:
Gio vién phai co nhan thic va quan diém
moi rang cac nha gido duc ngay nay khéng
thé dong day du vai tro ctia nguoi chuyén
giao kién thirc khong chi vi kha ning cua
may moc ¢6 thé luu trit va tham chi chuyén
giao kién thirc mot cach tinh vi hon, ma con
boi vi nguoi hoc ngay nay co thé dé dang co
duoc kién thue ho mubn mot cach nhanh
chong. Hon nita, tu duy mai phai budc giao
vién tiép tuc tim kiém phuong phap tiép can
méi cho viéc hoc ciia nguoi hoc, dong thoi
xac dinh lai trong tdm hoc ngay tai 16p hoc.
Phai nhdn manh rang, 9 xu hudng trong
xu hudéng gido duc 4.0 ma Fisk chi ra khong
chi xuét hién & trong thoi dai cong nghiép 4.0.

(28). Peter Fisk, tldd.

(29). Afriento, “Being a Professional Teacher in the
Era of Industrial Revolution 4.0: Opportunities,
Challenges and Strategies for Innovative Classroom
Practices”, English Language Teaching and Research,
Volume NO2, December 2018.
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Mot sé xu hudng da ton tai trong gido duc 3.0,
tham chi 2.0. Phan 16n cac xu huéng nay lién
quan dén trach nhiém cua gido vién ddi véi
hoc sinh. Tuy nhién, trong thoi dai cong nghiép
4.0, cac xu hudng nay co co hoi dé bung phat
vai tro. Chung dugc tich hop voi nhau trong
gi4o duc 4.0. Cach mang cong nghié¢p 4.0 vira
dit ra yéu cau ddi véi gido duc 4.0 bsi ngudn
luc n6 can gido duc 3.0 khong dap tng dugc.
Mit khac, né tao nén tang ki thuat, voi rat
nhiéu phin mém tmg dung va cac thiét bi
cong ngh¢ hién dai cho gido duc 4.0.

Chuong trinh giang day cho giao duc 4.0
s& khac nhiéu so voi trong gido duc 3.0. Véi
vu thé cia thong tin va cong nghé tin hoc
(Information - Communication Technology -
ICT), nhiéu thay d6i co ban chic chan dién
ra trong vi¢c xay dung chuong trinh gidng
day nhu vai tro cua gido vién nhu da néu o
trén. Delipiter Lase®® nhan xét kha chinh
x4c rang: C6 nhiéu nghién ciru phéat hién
rang, viéc thuc hién chuong trinh giang day
trong linh vuyc trai nghiém xudng cap do bdi
canh thay d6i va khong con huéng t6i viéc
gilp nguoi hoc dat dugc kha ning hiéu biét

khoa hoc trong khi ning luc vé ki ning cudc
sbéng cling nhur doi thudng ma chi xoay quanh
viéc dat dugc céc gia tri hoc tap muc tiéu.

Theo Delipiter Lase, chuong trinh giang
day tao cho nguoi hoc nang luc ¢ cac khia
canh su pham, ki ning sdng, kha ning két
ni, hop tac cing nhau, tu duy phé phan va
nang luc sang tao. Chuong trinh cling huéng
t6i viée thuc day hinh thanh cac ki ning mém,
ki ning thich ung, ki ning sdng va ki ning vo
hinh khong lién quan dén cac linh vuc ki
thuat, hoc thuat cu thé. Pa dén lac chuong
trinh giang day phai dugc xem xét va dan
phat trién chuong trinh gido duc giup ngudi
hoc sén sang di mit véi ki nguyén cach mang
cong nghiép, tap trung vao cac linh vuc khoa
hoc, cong nghé, ki thuat va toan hoc (STEM).
Nhimng yéu cau ma Delipiter Lase nhan dién
hoan toan ¢6 co s& khoa hoc néu phén tich ki
nhitng ki ning ma nguén lao dong thoi dai
Cach mang cong nghiép 4.0 doi hoi.

Chat luong ngudn nhan luc duoc xac dinh
boi cac ki ndng can thiét. Dién dan kinh té thé
gi61 (WEF) dua ra 16 ki nang dugc phan loai
thanh 3 nhém chinh nhu so @6 dudi day:

Hiéu biét vé van hoa,

Nhan thirc xa hdi,

Hiéu biét co ban Ning lye Pham chit
[ Biét chit ] ‘ Tu duy phé phan/ ‘ [ Su td mo }
giai quyét van dé

{ Biét s6 J : [ Séng kién J
[ Sang tao }

| Hidubiétkhoahoe | ( e [ Kién dinh ]
Giao tiép }

| HitubiétvdICT | ( - [ Thich img ]
Phoi hop J

| Hiéu biét v tai chinh | [ Lanh dao ]

dan su

van hoa

(30). Delipiter Lase, “Education and Industrial Revolution 4.0”, Jurnal Handayani (JH). Vol 10 (1) Juni 2019, p. 53,
https:/Aww.researchgate.net/publication/33483 7153 Education_and Industrial Revolution 40, truy cap 29/4/2020.
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Té chirc Education Reform® dua ra 13
ki nang can thiét cho ngudn nhan luc trong
thé ki XXI. V& co ban, cling c6 nhiéu su
trung hop voi nhiing ki nang ma WEF dua
ra. Trong s6 d6 can ké dén cac ki niang nhu:
1) tu duy phé phan, giai quyét van dé, lap
ludn, phan tich, giai thich, tong hop thong
tin; 2) sang tao, t0 mo, tri tuong tugng, ddi
m6i, thé hién c4 nhan; 3) kién tri, tw dinh
huong, lap ké hoach, tu giac, thich nghi, chu
dong; 4) hiéu biét vé cong nghé thong tin va
truyén thong, truyén thong va kién thic
internet, giai thich va phan tich dir li¢u, lap
trinh may tinh.

Can nhan manh rang, nhiéu nghién ciru
vé gido duc 4.0 déu nhan manh céc ki ning
lién quan dén ICT. Piéu nay ciing hoan toan
pht hop véi danh gia cia WEF vé nhiing
dong lyc thay d6i nghé nghiép trong thoi dai
cong nghé 4.0. Tuy nhién, ddi véi gido duc
4.0 thi 4 ki nang dudi day dugc xac dinh la
can nhit. Pay ciing 1a nhimg ki ning duoc
WEF va mot s6 nha twong lai hoc, nhiing
nha nghién ctru gido duc coi la nhiing ki
nang cho sy hung thinh cta nguoi day trong
thot dai Cach mang cong nghiép 4.0:

Mot Ia than thién vé6i thé gidi cong nghé

C6 thé nhan thdy d& dang vai tro cua
cong nghé, dac biét la cong nghé théng tin
dbi v6i Cach mang cong nghiép 4.0. Cong
nghé tac dong dén gido duc manh mé va
cang ngdy cang manh liét hon: “Thé gidi
céng nghé dang thay doi va phat trién lén
cap dé cao hon, con nguwoi khéng thé chién

(31). Education Reform 2016, “21 Century Skills”,
August 25, https://www.edglossary.org/21st-century-
skills/, truy cap 29/4/2020.
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ddu véi cong nghé va vi vy dé khéng bi né
nghién ndt, gido vién phdi san sang hoc hoi
lién tue”.®? Nhin vao qua trinh gido duc &
Viét Nam ciing c6 thé thiy sy gia ting vai
trdo va anh hudng cua cong nghé tin hoc
trong dao tao. Di nhién, nhitng ing dung nhu
powerpoint, videoclip, monographic, tele-
conference méi chi 1a thanh tyu cua Cach
mang cong nghi¢p 3.0 va ciing chua duogc
dugc khai thac & mirc do cao. Pa sd nguoi
day ¢ cac co s¢ gido duc cua Viét Nam hién
tai chi c6 thé sir dung mot hodc hai thanh tuu
cua cong nghé tin hoc trong giang day, chu
yéu 1a powerpoint. Rt it giang vién c6 kha
ning st dung tich hop cing lic nhiéu thanh
tyu ctia cong nghé 3.0. Tuy nhién, dau co sir
dung thanh thao nhiing thanh tgu nay cua
cong nghé tin hoc, giang vién chua thé dap
ung duoc doi hdéi cua gido duc 4.0 wvi
blockchain, dir liéu 16n, tri tué nhan tao la
nhiing gi gidng vién phai st dung duoc dé
thuc hién hoat dong gido duc.

Hai la hop tac

Trong thoi dai Cach mang cong nghiép
4.0, su két ndi, sy tich hop 1a nhimg doi hoi
16n hon, & mic d6 cao hon so vdi thoi ki
Cach mang cong nghi¢p 3.0. No6i nhu vay co
nghia 1a nhu cau hop tac d3 ton tai & trong xa
héi 3.0, 2.0 thdm chi 1.0. Tuy nhién, trong
x4 hoi 4.0, khi giita cac qudc gia, gitta cac
cong dong, gitra cac ca nhan da hinh thanh
thé gidi phang, hop tc trong giao duc dit ra
nhitng doi hoi cao hon. Thit nhdt, sy hop tac
trong giao duc 3.0 thuong dat ra gilrta céc
gido vién, gitra cac co s& gido duc voi nhau

(32). Delipiter Lase, tldd, tr. 54.
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nhu hgp tac bién soan gido trinh, tai li¢u,
trao d6i hoc thuat, thuc hién céc chuong
trinh phéi hop. Nhiéu chuong trinh gido duc
lién két & cac co s& dao tao luat hién nay
chinh 14 két qua hop tac trong gido duc 3.0.
Trong giao duc 4.0, su hop tac dugc dat ra
gitta nguoi day, nguoi hoc. Nguoi day khong
chi dong vai trd nguoi chuyén tai kién thirc
ma ca vai tro ngudi thiét ké nhiing ¥ tuong,
dong gop cua nguoi hoc. Nguoi hoc khong
chi 12 nguoi bi dong tiép nhan kién thirc ma
con la nguoi chu dong thiét ké muc tiéu,
chuong trinh cho viéc hoc tap ciia minh. Co
s& giao duc, nhat 1a ngudi day phai thé hién
su hop tac, don nhan va tich hop nhiing dong
gop cia ngudi hoc vao viée thiét ké chuong
trinh. Thir hai, sy hop tac trong giao duc 3.0
dién ra trong linh vuc gido duc, giita cac to
chuc gido duc. Trong gido duc 4.0 su hgp tac
s& toan dién hon, bao trum nhiéu linh vuc.
Vi du, néu khong c6 sy hgp tac cua cac to
chirc, don vi khac thi cac co sé gido duc kho
¢6 thé c6 duoc thyc t& 4o (Virtual Reality),
khong c6 sd lidu tin cay dé phan tich, tng
dung trong hoat dong gido duc.

Mot vi du dién hinh, khai quat ¢&é minh
hoa cho van d& hop tac trong thoi dai Céch
mang cong nghiép 4.0 1a cudc chién chéng
dai dich toan cau Covid 19. Sy hop tac & day
toan dién (bao trum 1én tat ca cac linh vuc),
toan cau (bao gdm tat ca cac qudc gia), toan
thé cac cong dong, tat ca cac cap do va ngay
ca gitra bénh nhan va bac si. Pho Thu tudng
Vii Ptac Pam d3 nhan manh su nd luc, hiép
dong cac don vi, cac lyc lugng bang nhan
luc, co ché, cong nghé, su hop tac cia nguoi
dan 1a nhitng yéu t6 quyét dinh dé chién

90

thiang Covid 19.69

Ba la sang tao

Trong moi thoi dai, su sang tao van duoc
coi 1a pham chit hay ki niang dugc t6n vinh.
Sang tao duoc coi 1a muoi ki ning hang dau
ma WEF cho 14 can thiét dén nam 2020.¢
Sang tao trong gido duc 4.0 doi hoi nguoi
ngudi day ludn tim céach tao ra nhirng cong
thirc, nhirmg phuong phap, cach tiép can méi
dé xu i tot cac yéu ciu cua chwong trinh
gido duc, bao gdm ca muc tiéu hay thiét ké
ma ngudi hoc gop vao. Thyuc hién day du
nhitng doi hoi cua co s& gido duc vé thoi
luong, vé ndi dung chuong trinh, vé kiém tra
danh gia c6 thé coi 1a nhiing thudc do chét
lugng ctia nguoi day. Trong gido duc 4.0 thi
nhitng thudc do nay khong du. Nguoi day sé€
trd nén lac hau vi kién thac dua trén nhiing
thong tin dinh sin trong ngudn tai ligu, giao
trinh ¢6 thé tro nén qué 16i thoi do sy thay
ddi cua cudc séng va sy cap nhat nhanh
chong cua cong nghé tin hoc. Vi vay, su
sang tao don gian nhat 13 thay doi yéu cau
dbi voi nguoi hoc trong viéc cap nhat thong
tin da co6 gia tri cua no. Mot vi du vé thong
tin thay ddi 1a s6 liéu lién quan dén thach
thirc 16n cua nhan loai 1a 6 nhiém rac thai

(33). Vit Btic Pam, “Cudc chién chéng COVID-19:
Bit dau chién dich mai”, https://moh.gov.vn/tin-tong-
hop/-/asset_publisher/k206Q9gkZOgn/content/-cuoc-
chien-chong-covid-19-bat-au-chien-dich-moi, truy
cap 29/3/2020.

(34). 1. Complex problem solving; 2. Critical thinking;
3. Creativity; 4. People management; 5. Co-ordinating
with others; 6. Emotional intelligence; 7. Judgment and
decision making; 8. Service orientation; 9. Negotiation;
10. Cognitive flexibility. WEF, “Skills for Your Future”,
2019, https://www.weforum.org/focus/skills-for-your-
future, truy cap 29/4/2020.
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nhwa. Chi cin vao World Counts, nguoi day
c¢6 thé yéu ciu nguoi hoc cép nhét luong rac
nhya thai ra hang gio, dan sb thay ddi hang
gio dé tir d6 tich hop, phan tich va dua ra
danh gia.

Boén la cam xuc tri tué

Cam xuc tri tué dugc hiéu 1a ning luc
diéu tiét va kiém soat cam xuc ca nhén ciing
nhu kha nang kiém soat cam xuc ciia nhiing
ngudi khac. Ki nang nay, néu danh gia chinh
xac, cling 1a ki ndng muodn thud cia nguoi
nguoi day. Tuy nhién, cam xuc tri tu¢ trong
giao duc 4.0 duoc chu trong boi vi nguoi hoc
khong qua phu thudc vao nguoi day. Cong
nghé tin hoc nhiéu khi hd tro ngudi hoc gioi
hon ca nguoi day minh. Trong gido duc 4.0,
vai trd cta ngudi day dang thay doi hudng
vé vai trd hudng din. Kiém soat cam xtic cta
chinh minh, cia ngudi hoc vi thé duoc coi 1a
Ki ning can thiét ctia ngudi day.

3. Két lun

Gido duc 1a nén tang cho sy phat trién
cta x4 hoi. Mot nén giao duc huodng to1 su
dap tmg khéng ngimg nhu ciu hoc tap sudt
doi cua nguoi dan, hudng téi viéc dap tng
nang luc ma sy phat trién xa hoi dit ra 1a nén
gido duc dua trén nhimg tién bd khong
ngung cua khoa hoc va cong nghé. Céach
“rung
chuyén” tit ca cac linh vyc doi song &

mang cong nghi¢p 4.0 da lam

nhiéu quéc gia, bit dau tir cac nudc phat
trién va lan dén cac qudc gia dang phat
trién. Gido duc véi tu cach 1a nén tang phat
trién cua bit cit qudc gia nao duong nhién
phai chiu tac dong cua cudc cach mang nay.
Nhiing thanh tgu Cach mang cong nghi¢p
4.0, dac biét la blockchain, dir liéu 16n,
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internet két ndi van vat mang lai cho nén
gido duc nhiéu tiém ning cai cach hudng toi
nhitng doi hoi cua Cach mang cong nghiép
4.0. Nhitng phan tich trong bai viét nay méi
chi 13 goc nhin khai quat vé tac dong cua cac
thanh tyu Cach mang cong nghiép 4.0 dbi véi
gido duc. Pé danh gia dugc kha ning ung
dung cac thanh tyu cua Cach mang cong
nghiép 4.0 voi gido duc can phai nghién ctru
tac dong cta timg thanh tyu ¢ nhiéu khia
canh khac nhau cua gido dyc. Tim ra tiém
nang, uu thé, han ché cua viéc tng dung cic
thanh tyu cia Cach mang cong nghi¢p 4.0
cling nhu xac dinh cac yéu t6 thé ché can dap
{mg doi hoi nhitng nghién ctru sau hon, nhat
la vé blockchain, yéu t6 dang lam rung
chuyén h¢ thong tai chinh, ngan hang va dang
bat dau lan sang linh vuc dao tao./.

TAI LIEU THAM KHAO

1. Airil Haimi Mohd Adnan, Mohamad Syafiq
Ya Shak, Rafidah Abd Karim, Mohd
Haniff Mohd Tahir, Dianna Suzieanna M
Shah, “360-Degree Videos, VR Experiences
and the Application of Education 4.0
Technologies in Malaysia for Exposure
and Immersion, Advances in Science”,
Technology and Engineering Systems
Journal, Vol. 5, No. 1, 373-381, 2020.

2. Afriento, “Being a Professional Teacher
in the Era of Industrial Revolution 4.0:
Opportunities, Challenges and Strategies
for Innovative Classroom Practices”,
English Language Teaching and Research,
Volume NO2, December 2018.

3. Charoula Angeli, Nicos Valanides,
“Espitemological and Methodological

91



PAO TA0

Issues for Conceptualization Development
and Assessment of ICT-TPCK: Advances
in Techonological and Pedalogical Contents
Knowledge”, Computers & Education 52
(2009), 2009154 - 168, https://www.igi-
global.com/dictionary/game-development-
based-learning/16853.

4. Education Reform, “21 Century Skills”,
August 25, https://www.edglossary.org/21
st- century-skills/, 2016.

5. Peter. Fisk, “Education 4.0... the future
of learning will be dramatically different,
in school and throughout life”, 2017,
http//: https://www.thegeniusworks. com/
2017/01/future-education-young-everyone-
taught-together/

6. Mark Gates, “Blockchain - Bdan chdt ciia
blockchain, bitcoin, tién dién tr, hop
dong théng minh va twong lai cau tién té
[Blockchain: Ultimate guide to understanding
blochain, bitcoin, crytocurrencies, smart
contracts and future money]’, Nxb. Lao
dong, Ha Noi (ban dich tiéng Viét), 2017.

7. Marley Gray & Craig Hajduk - Microsoft,
“Anatomy of a Smart Contract”, as cited
in Alexander Grech, Anthony F. Camelleri,
2017.

8. Alexander Grech, Anthony F. Camilleri,
“Blockchain in Education”, European
Commission JRC, Calle Inca Garcilaso,
3-41092, 2017.

9. Steve Jones, “Antonomy of Smart Contract”,
Blockchain Expo, February 14 2017,
https://www.blockchain-expo.com/2017/
02/blockchain/anatomy-smart-contract/

10. Kagermann, H., WahisterW. and
Johannes, H., Recommendations for

92

Implementing the Strategic Initiative
INDUSTRIE 4.0. Forschungsunion, 2013.
11. Joost N. Kok, Egbert J. W. Boers,
Walter A. Kosters, and Peter van der
Putten, Egbert J. W. Boers, Walter A.

Kosters, and Peter van der Putten,
Mannes Poel, “Artificial Intelligence:
Definition, Trends, Techniques and

Cases”, Encyclopedia of Life Support
Systems (EOLSS), https://www.eolss.net/
Sample-Chapters/C15/E6-44.pdf

12. Delipiter Lase, “Education and Industrial
Revolution 4.0”, Jurnal Handayani (JH),
Vol 10 (1) Juni 20109.

13. Qin, J., Liu, Y. and Grosvenor, R., A
Categorical Framework of Manufacturing
for Industry 4.0 and Beyond, Procedia
CIRP, 2016.

14. Andrea Mauro, Marco Greco va Michel
Grimaldi 2016, “Definition of Big Data
based on its essential features”, Library
Review, Vol. 65 Iss: 3, DOI: 10.1108/LR-
06-2015-0061.

15. Schwab, K., “The Fourth Industrial
Revolution, what it means and how to
respond”, 2016, https://www.weforum.org/
agenda/2016/01/the-fourth-industrial-revo
lution-what-it-means-and-how-to-respond/

16. S.I Tay, T.C Le, NNAAA Hamid &
A.N.A Ahmad, “An Overview of Industry
4.0: Definition, Components, and Government
Initiatives”, Journal of Advanced Research
in Dynamical and Control Systems,
December 2018.

17. WEF, “Skills for Your Future”, 2019,
https://www.weforum.org/focus/skills-for-
your-future

TAP CHI LUAT HOC SO 3/2020


https://www.igi-global.com/dictionary/game-development-%20based-learning/16853
https://www.igi-global.com/dictionary/game-development-%20based-learning/16853
https://www.igi-global.com/dictionary/game-development-%20based-learning/16853
https://www.edglossary.org/21%20st-%20century-skills/
https://www.edglossary.org/21%20st-%20century-skills/
https://www.blockchain-expo.com/
https://www.eolss.net/%20Sample-Chapters/C15/E6-44.pdf
https://www.eolss.net/%20Sample-Chapters/C15/E6-44.pdf
https://www.weforum.org/%20agenda/2016/01/the-fourth-industrial-revo%20lution-what-it-means-and-how-to-respond/
https://www.weforum.org/%20agenda/2016/01/the-fourth-industrial-revo%20lution-what-it-means-and-how-to-respond/
https://www.weforum.org/%20agenda/2016/01/the-fourth-industrial-revo%20lution-what-it-means-and-how-to-respond/
https://www.weforum.org/focus/skills-for-

