Khuyén nghi vé trién khai
gido duc STEM tai Viét Nam

Trinh bay: Nguyén Thé Trung
TOng Giam dGc Cong ty CP Cong nghé DTT, Chu tich Hoc vién STEM
Thanh vién TG tw van, Uy ban Ung dung CNTT Quéc gia,
Thanh vién TG viét bdo cdo Cong nghiép 4.0, BO KHCN,
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Khi Robot da dwoc cap giay khai sinh

Fran Pepper la chii robot dau tién trén thé gidi dudc
cap gidy khai sinh. Thang 2/2017

http://vtv.vn/cong-nghe/cap-giay-khai-sinh-cho-chu-robot-
dau-tien;20170206100254749.htm vene e DT




.... €O vé nhuw viéc bi Robot vuwot Ién da
khéng con |a vién twdng xa xoi
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Nam 2011 - Chi‘én th‘éng cla N&m 2016 - Chi€n thang lich st cla N&m 2017: May tinh poker clia dai hoc CMU chién
chuong trinh phan mém IBM chudng trinh DeepMind AlphaGo d6i vdi thang con ngudi la rat 'ddng k& vé mat thdng ké".
Watson v@i hai nha vo6 dich I6n Go Grandmaster clla Han Qu0c Lee Sedol Cac thuat toan ho trd Libratus khoéng phai chi danh
nhat cla trd choi Jeopardy d3 da khang dinh uu thé"cﬁa mdy tinh. Ngay cho Poker, hé théng c6 thé cé nhiéu (ng dung bén
lam “choéng vang” nganh cong 2‘7'5'201] AIApha(io ti'ép tuc thang ky tth’ ngoi}\i cac tro choi giéi trl'i’tU’Adém Bhén cac thoa
nghi@p céng nghé cao va vin hoa cd vay sO rAth‘theA gidi Ke Jie va tuyén bo thuvan kinh doanh dé thiét lap ct\ien Iu’qc‘quén. su ’
., . R GIAI NGHE CO VAY hoac khéng gian mang va lap ké hoach diéu triy té -
dai ching cua Hoa Ky bat c(* ndi dau con ngUdi phai lam tinh todn chién

lUWQc vGi thong tin khéng hoan hao.
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Vai tro chi phéi ctiia nguon luc lao dong sé&
suy giam rat nhanh chong
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Hoc tap va sdng tao

The schedule for the day at singularity university was:
7:30am - 8:45am: Breakfast
8:45am - 10:30am: Rob Nail - Al and Robotics: A Love Story

11am - 12:30pm: Pascal Finette - Entrepreneurship

12:30pm - 2pm: Lunch

2pm - 3:30pm: Alex Deghan and Brad Ack (oceans) - Digital
Biology

4pm - 6pm: SU Corporate partners share their thoughts on Global
Grand Challenges

6pm - 6:30pm: Wellness

6:30pm - 7pm: Dinner

7pm - 8pm: Intro to Laser Cutting 102

8pm - 9:30pm: Global Impact Challenge winners pitch their
projects

9:30pm - 1 1pm: Riccardo - Deep Learning

11pm - 12 midnight: Artificial Intelligence self-learning

12 midnight - 2:10am: Meeting with team back home
2:30am: Bedtime




NOI dung

T 6ng quan:
* Gido duc STEM la gi?
* Tinh hinh trién khai gido duc STEM trén thé gidi
* Cach mang cong nghiép lan thtr 4 va gido duc STEM
* Tinh hinh trién khai gido duc STEM tai Viét Nam
* Hién trang gido duc Vi€t Nam va lua chon Giao duc STEM

* Khuyén nghij trién khai gido duc STEM tai Viét Nam
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Khai niem STEM

STEM = tich hop Science (Khoa hoc), Technology (Céng nghé),
Engineering (Ky thuat), Math (Toan hoc).

Pirng trén khia canh kinh té, STEM la dé cap dén nghe nghiép
hay viéc lam trong cac Iinh vwe vé ky thuat may tinh va thong tin,
dich vu y té, nang lwong va maéi trwdng.

Vé khia canh glao duc, giao duc STEM trang bi cho ngwoi hoc
nhwng Ky nang va kién thirc tich ho’p Can thiét ve cac linh vuc
trén giup ngwdi hoc cé nang lwec gidi quyét cac van dé thuc tién

- Soience-Technolgg-Engineen’ngmoih o
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- _____________________________&
Giao duc STEM la gi?

Giao duc STEM vé ban chat duogc hjéu 1a trang bi ¢ho nguoi hoc nhirng kién thirc va k¥ ndn can thiét lién quan dén cac linh vuc khoa hoc, cong
nﬁhé, k¥ thuat va toan hoc trong thé ky 21. Cac kién thirc va ky ngng nay (goi 1a ky nanI% STEM) phai dugc tich hgp, 1ong ghép va bo,tro cho
nhau giup hoc sinh khong chi hiéu biéf vé nguyén 1y ma con c6 thé ap dung d¢ thuc hanh va tao ra dugc nhiing san pflém trong cudc song hang
ngay.

Nhitng k¥ nang STEM 1a tich hop cua 4 ky nang:

1Ky néng khoa hoc: Hoc sinh dugc trang bi nhitng kién thtrc vé cac khéi niém, cac nguyén 1y, cac dinh luat va cac co s& 1y thuyét cua gido duc,
khoa hoc. Muc tiéu quan trong nhat la thong qua gido duc khoa hoc, hoc sinh c6 kha nang lién két cac kién thirc nay dé thuc hanh va c6 tu duy dé
st dung kién thurc vao thuc tién dé giai quyét cac van dé trong thuc te.

2.Kj néing céng nghé: Hoc sinh c6 kha ning st dung, quan 1y, hiéu biét, va truy cap duoc cong nghé, tir nhimg vat dung don gian nhu cai bat,
chiéc quat dén nhirng hé thong phtrc tap nhu mang internet, may moc.

3.Ky nang ky thudt: Hoc sinh dugc trang b1 ky nang san xuat ra doi tugng va hiéu dugc quy trinh dé lam ra n6. Van dé nay do1 hoi hoc sinh phai
c6 kha nang phan tich, tong hgp va két hop dé bi€t cach lam thé nao dé can bang cac yéu to lién quan (nhu khoa hoc, nghé thuat, cong nghé, ky
thuat) dé c6 dugc mdt giai phdp tot nhat trong thiét ké va xay dung quy trinh. Ngoai ra hoc sinh con ¢6 kha nang nhin nhan ra nhu cau va phan
ung cua xa hdi trong nhirng van dé lién quan dén ky thuat.

4.Ky nang todn hoc: La kha nang nhin nhan va nam bat dugc vai tro cua toan hoc trong moi khia canh ton tai trén the gigi. Hoc sinh c¢6 k¥ nang
todn hoc s€ co kha nang thé hién cac y tudéng mot cach chinh xac, c6 kha nang ap dung cac khai niém va ki nang toan hoc vao cudc song hang
ngay.

Song song k¥ nang STEM, Giao duc STEM ciing trang bi cho hoc sinh nhiing k¥ nang phu hop dé phat trién trong thé ky 21. Bo k¥ nang Thé ky
21 dugce tom tat gom nhiing k¥ nang chinh: Tu duy phan bién va k¥ nang giai quyét van dé; Ky nang trao doi va cong tac; Tinh sang tao va k¥
nang phat kién; Van hoa cong nghé va thong tin truyén thong; K§ nang lam vi¢c theo du an; K§ nang thuyét trinh
Gj4o duc STEM van,dung }gluorng phap hoc tap chu I_%ré’u dua trén thyre hanh va cac hoat dong trai nghiém sang tao. Cac phuong phap gigo duc

u

tién bo, linh hoat nhat nhu Hoc qua du an — chu dé, Hoc qua tro choi va ddc biét phuong phap Hoc qua hanh Tuén dugce ap dung triét dé cho cac
mon hoc tich hop STEM.
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Giao duc STEM - phwong phap giao duc TK 21.

STEM khong chi 12 mot tir viét tat cho khoa hoc, cong nghé, k¥ thuét va toan
hoc. STEM la mot ky nang hoac mot triét Iy giao duc. STEM Ia cach tlep can va
phuong phap tu duy cho cac nha gido duc - va & mot mirc do nao d6 1 cac bac
cha me - dé gitp sinh vién tich hop kién thtrc giita cac linh vuc bang cach két
hop viéc hoc dao nguoc va khuyén khich hoc sinh suy nghi mot cach hop ly va
toan dién hon dya trén viéc sir dung cac Ky ning cua thé ky 21.

Céac mon hoc vé khoa hoc, cong nghé, k¥ thuat va toan hoc 1a noi hoc sinh hoc
cac k¥ nang dé thu thap va nghién ctru thong tin (k¥ nang diéu tra cua khoa hoc,
ki luat cua k¥ thuat), danh gia va lam sang to thong tin (k§ nang phan tich cua
toan hoc, tu duy may tinh, khoa hoc dir li¢u) va xac dinh thong tin c6 thé giai
quyét van dé nhu thé nao (K¥ nang sang tao, k¥ nang giai quyét van de, tu duy
phan bién) bang cach sir dung cong nghé hién c6 cho ho ngay hom nay.

STEM cung cap cho hoc sinh ky nang dé di€u tra thong tin nhan dugc dé hicu
cac thong tin nay dufa trén kinh nghiém cua chinh th sinh; Pay con dugc goi la
hoc theo ngir canh va Hoc qua hanh. STEM tang cuong chat Jugng hoc tap cua
hoc sinh bang cach cho phep ho xay dung y nghia va hiéu biét ctia minh vé mot
khu vuc hoc tap. STEM cling, lam cho viéc hoc tap c6 lién quan hon khi hoc
sinh tiép xtic voi khai niém vé nhiing gi ho hoc dya trén tinh huéng hién tai va
thuc teé.

Bang cach tao diéu kién va dit cau hoi dung, gido duc vién co thé kich thich hoc
sinh két hop céc hoat dong nhan dién, so sanh, dy doan va kiém tra trong qua
trinh diéu tra; Nuoi dudng cac k¥ nang giai quyet van de.

07/27/17

“Giao duc STEM la
chia khéa cho su dol
mdi va tang trudng
kinh té trong thé gidi
két n6i mang, mad
do con ngudi duoc
bao quanh bdi cong
nghé va sang tao.”

A=

Source: UNESCO (United Nations
Educational, Scientific, and Cultural
Organization)



Mét trong nhirng diéu ma toi tap trung khi lam Tong thong 12 1am thé nao ching ta tao ra mgt phuwong phap tiép
can toan dién cho khoa hgc, cong ngh¢, ky thuét va toan hoc (STEM) Chung ta cin phal wu tién dao tao dji
ngil gido vién mai trong cac linh vue chii dé nay va dé dam bio rang tat ca chiing ta 1a mdt quoc gia ngay cang
danh cho cac giao vién sy ton trong cao hon ma ho xirng dang. Tong thong Barack Obama, Hoi chg Khoa hoc
Nha Trang hang nam lan thi ba, thang 4 nam 2013

"Giao duc STEM la mt loai hinh gidao duc hwéng dan ban hoc cach tu hoc", Giao sw Chu da chi ra lgi thé ciia
giao duc STEM, Tw hoc 1a rat quan trong trong qua trinh phat trién ca nhan. Va hoc STEM cho phép moi
ngum tu trang bi cho minh kha nang suy nghi hgp ly va kha nang ra soat va tim kiém xac nhan nhw hoc toan
hoc va c6 kién thikc sdu rong. N6 mang dén cho ban sy tu tin dé di dau trong Iinh vue ma chung ta dang lam,
tham chi nhay vao mgt linh viee méi ma ching ta chwa bao gio dat chian vao trudge day "Ban sé€ khong bao gio
noi rang ban khong thé chi vi thiéu kién thire day du, d6 1a diém quan trong nhit cia gido duc STEM", Gido suw
Chu nhan manh trong két luan ciia minh.

Gio sw Steven Chu, ngudi doat giai Nobel Vat ly, phat biéu tai dai hoc SUSTech, ngay 16 thang 10 nim 2016.

Giao sw Dan Shechtman, nguoi doat glal Nobel vé nghién ciru héa hgc va khoa hoc vat li¢u, cho biét Israel phai
lam nhleu hon nira dé thic day nghlen ciru khoa hoc dé dam bao giir duwgc cong nghe cua minh. "Chinh phu phai
khuyén khich cac nghién ciru khoa hoc va ky thuat & do tudi tré", Shechtman noi trong mot cudc phoéng van qua
dién thoai vao tuan trude. "Tat ca tré em déu phal hoc chwong trinh cot 16i va chinh phu phal nang cao trinh d¢
ctia mét so giso vién". Thang 11/2016

Thu twéong Malays1a ong Datuk Seri Najib Razak: Malaysia di kién 60% tré em va thanh thiéu nién tham gia chwong
trinh giao duc ve khoa hoc, cong nghé, ky thuat va toan hoc (STEM) va sw nghiép cho mot twong lai tét dep hon cia
dat nuéc. Najib cho biét tré em va thanh thiéu nién c6 thé bi cuén hut béi khoa hoc thong qua mot phwong phap giing
day va hoc tap thi vi hon. P6 1a hdy cho ho tham gia vao cic dw 4n thuce té va cung cip cho ho mdt s6 dw an diy thach
thirc dé tim giai phap so voi cach tiép can tir trén xuéng ma dng cam thay kha 1a nham chan. Thang 9/2013




Xu thé khéng thé dao nguoc

Pén nam 2030, may

tinh sé thay the con

ngudi trong khoang Con nguoi
60% cong viéc May tinh

(Nghién clu cUa HOI dong

QuOc gia vé Tai nguyen)

Quoc gia nao sé cd luc
luUong lao dbng duac

Ngudi lao dbng s& sGm phai
d6i mat v&i 2 Iua chon: 1) bi
Chuan bi cho s thay thay thé& b&i mdy tinh va robot,
doi nay? HOAC 2) hidu d8 c6 thé didu
khi€n va lam viéc cung vGi mdy

tinh va robot.
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Lao ddng STEM c6 vai trd chi phoi

4%

Chi cé 4% ngu'di lao dbng la
nha khoa hoc va ky su, ho
da tao ra viéc lam cho 96%
sO lao dOng con lai.
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EIGHT OF THE TOP 10 MOST VALUABLE BACHELOR'S DEGREES ARE IN ENGINEERING FIELDS, HIGHEST PROJECTED GROWTH THROUGH 2020 IN STEM JOBS
AND ALL 10 REQUIRE ROBUST STEM EDUCATION:

i

Petroleum engineering 51 20..000
Pharmacy sciences and administration slos.ooo
Mathematics and computer science 598,000

Aerospace engineering $87,000 2 80/ 0 2 8 0/ o
Chemical engineering $86,000
Electrical engineering $85l000

i@

@i@@

Naval architecture and marine engineering $82'000 Q r - Q : - * 1 : .
y Py = : ¢ ' 3
Mechanical engineering $30,000 R4 ' i g

Metallurgical engineering $80,000 Biomedical Medical Software  Biochemist  Database  Networkand  Software
engineer scientist systems  and biophysicist administrator computer applications

- ’ che developer systems developer
Mining and mineral engineering $80,000 il

®ii

Ca 10 cong viéc dwoc tra lwong cao nhat
tai My deu trong cac linh vwc STEM
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Gan 3/4 cong viéc STEM thudc vé
inh viec CoOng nghé thong tin -

Computer

Support
79,  Database

Admin.
2%
Systems
Software Analysis
Engineering 10%
2?':.!-";5 ..

Physical o ... &
SCIGHCES ........................................
S U

| Traditional Computing
. Engineering > 71%
16% ’

Computer
Networking
21%

CSs/s
Research
1%

Mathematics
2%

Life Sciences
4%

..,.-...A......,........Cﬁ.r._npuﬁ -
3%

Data Source: US-BLS Employment Projections, 2008-2018 (hitp./fwww_bls_goviemp/ep_table 102 pdf)

el

Source: ASTRA, The Alliance for Science & Technology Research in
America
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Tinh hinh trién khai gido duc STEM trén thé gidi

Sw phirc tap cla thé gi¢i ngay nay doi héi tat ca moi
ngweoi phai dwoc trang bi mét bo kien thirc va ky nang

Giao dyc STEM da tr¢ nén quan trong ¢ khép moi
noi : STEM la mot mdi quan tam trung, tam cua cac

cot 16i méi de giai quyet cac van deé khé khan, thu thap nha hoach dinh chinh sach trén toan thé gisi. O

va danh gia bang chirng, va hiéu dwgc théng tin ho nhan nhiéu quoc gia, cudc thao Juan vé STEM dugc dua
dworc tir cac an pham in da dang va ngay cang tang. Viéc ra dua trén nhirng tuyén bo vé tinh trang thiéu lao
hoc va lam ctia STEM gilp phat trién cac kj nang nay va dong c6 ky nang cao. Tuy nhién, bdo cdo cua cac
chuan bi cho sinh vién dé tr& thanh mot lwc lwgng lao dong nha tu van cho thay ro rang rang khong phai noi

ma thanh cdng khéng chi két qua tlr nhirng gi nguoi ta biét, nao ciing c6 su thiéu hut giong nhau.
. ma |a nhirng gi c6 thé lam v&i kién thire dé.

STEM 2026 DoAdc'),‘giéAo duc STI?M mf_anh darjg ngéchépg dwoc E:(“)ng
T —— nhan la dong lyc chinh cua co héi, va dir liéu cho thay nhu
cau vé kién thirc va ki nang STEM sé phat trién va tiép tuc
@ trong twong lai. Nhirng sinh vién tot nghiép co cac chuan

muc STEM thyc tién va cé lién quan gan lién v&i kinh

nghiém gido duc clia ho sé& c6 nhu cau cao trong tat ca cac

K¥ nang STEM khong nhu’ng can thiét cho nganh
nghé STEM, ma con trong cac linh vyc kinh té
khac. Vi nhu ciu cao cua viéc lam trong mot s
nganh STEM chuyén nghiép, va kha nang chuyén
doi nang luc STEM sang cac nganh nghé khac, c6

Bao cao: STEM 2026 - nganh nghé. U'dc tinh trong ndm nam t&i, cac cong ty lon vé nhu mot phan cia luc luong lao dong STEM d
Tam nhin d6i méi trong cdia My can phai bd sung thém gan 1,6 triéu nhan vién c6 ky chuyén hu:O’ng deé dap ung dugc nhu cau STEM
glao duc STEM - B6 GD nang STEM (Hai nghj Ban tron Doanh nghiép & Thay déi trong cac linh vuc khac. Ngay cé trong cic linh

vuc khong phai 1a STEM, céc sinh vién STEM
duoc tra lvong trung binh hon nhitng nguoi ¢
bang cap khong phai 1a STEM .., Vi qué trinh
chuyén hudéng nay va nén kinh t€ n6i chung doi

Xttps Jinnovation ed govifilesi20io T NUWONG trinh, 2014). D@ ligu thi treong lao dong cing cho
9/AIR-STEM2026_Report_2016.pdf thay rang tap hop cac 16i
Kién thirc nhan thirc, k§ ndng va nang luwc lién quan dén giao
duc STEM hién nay dang c6 nhu cau khéng chi trong cac hoji nguoi lao dong cé ki ning STEM, chung ta
nghé STEM truyén thong ma con & hau hét cac nganh nghé théy xuat hién su thiéu hut k{ nang SfEM trong
va cac loai nghé nghiép (Carnevale, Smith, & Melton, 2011 lrc lugng lao dong. '
Rothwell, 2013).

Trich tor: 23 bao cdo cla cac nuwéc ttr khdp noi trén thé gidi -
https.//www.acola.org.au/PDF/SAF02Consultants/SAF02_STEM_%Z20FINAL.pdf
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Gido duc STEM la don bay dé Viét Nam ti€p can cudc Cach mang cong
nghi¢p lan thu 4
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Chi thi 16 cua Thu Tudng

Ky béi: Cdng Thang tin dign mch nh ph
Email: thongtinchinhphugc

Co quan: Van phing Chin p
TS Thén gian ky: 05.05.2017 1409:38 +07:00

el
Thay d6i manh mé céc chinh séch, ndi dung, phuong phép gio duc va bl S
day nghé nham tao ra nguon nhan lyc ¢6 kha nang tiép nhén cac xu the '- S 16 (CT-TTe H Noi, gy 08 fhang 5 nam 2017
cong nghé san xuat mdi, trong d6 can tap trung vao thic day dao tao vé caiTm e g,?_
khoa hoc, cong nghé, ky thuat va toan hoc (STEM), ngoai ngit, tin hoc Vi it thngcumg i g 6 i cue Cich g o gy i
trong chuong trinh gido duc pho thong; day manh tu chu da1 hoc, day Cudc Cich mang céng nghitp lén thi 4 v6i xu hudng phét ién dva wén
nghé; thi diém quy dinh vé dao tao nghe dao tao dai hoc doi véi mot sb gl o s A e Sﬁ:ﬁ:f LZ‘:I
nganh dic thu. Bien thach thitc dan s6 cung gié tri dan s6 vang thanh i o g T Qe S
loi thé trong hoi nhap va phan cong lao dong quoc té. oy g Slomedl gl e ok g

doi séng kinh té - x4 hdi, dén dén viéc thay ddi phireng thire va luc luong sin
A (4 \ N\ . XU4t clia X3 héi.
B0 Gi4o duc va Pao tao: ,
: Viét Nam la qudc gia dang trong qua trinh ¢éng nghiép hda, hién dai hoa
va hoi nhép quéc té, cude Cach mang cdng nghiép 14n thir 4 mé ra nhidu co hoi

*Thiic day trién khai gido dyc vé khoa hoc, cdng nghé¢, k§ thuat va e e s ot
toan hoc (STEM) trong chuong trinh giao duc pho thong; to chire . “h doani e e A dang
thi diém tai m@t 86 tru’(‘)'ng phﬁ thﬁng ngay tl‘l’ nﬁm h(.)c 2017 - 2018. t::.:gllgml-: \%:;DC;;E n‘,gs;lrlécsau::rllnt:?n‘:dl:;g ?kl:ut]uciil; ?:i;il:f)lloze;l;i:i'
Néng cao nang luc nghién ciru, giang day trong cic co so' giao duc ‘ tTg,ghhp lmh:bkfmphmdpftgh“m g6 vA kit e,
dai hoc; tang cudng gido duc nhirng ky niing, kién thirc co bén, tw et o i i i s i B 5 19 ok
duy sang tao, kha nang thich nghi véi nhirng yéu chu ciia cudc s f;‘iihZQlUﬁ;SrﬂgafTiTi:i’iﬁﬁ s Sﬁhil.‘fﬁighlii e
Cach mang cong nghlep lan thll’ 4 quyén, thiéu hut nguén nhan lyc trinh d cao. Mat khic ¢é kha nang xudt hién

Jan song day céng nghé lac héu tir cde nude phat trién sang céc nudc dang phit
trién va chéim phét trién.

Do nhimg thay ddi mang tinh ecach mang vé khoa hoc va cong nghé din
t6i thay déi manh mé v& co cdu, mé hinh kinh té, hé théng quin ]y nha nuée,
x& héi ciing nhu phuong thie hogt dong cta cde doanh nghiép. Cach mang
cdng nghiép lin thir 4 cling dat ra nhitng thach thire &bi véi mat sb nganh, linh
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Vlet Nam vOi 4 cuOc cdch mang cong nghlep

Czich mang cong nghlgp Cach mang cong nghiép | Cach mang cong nghiép | Cach mang cong nghiép
Thoi ky tién cong nghiép l4dn thir nhat vé sin xuit | l4n thir hai v& sin xut 14n thir ba vé ding thiét | 1An thir tw vé san xuat
( pre-industrial age) v&i mdy méc co khi dya | hang loat véi may moc bi dién tir, may tinh trong | thong minh v&i cac thanh
vao dong co hoi nude. dya vao ning luong dién. | tw dong hod san xuit. trru Aot pha cia KH&CN.
Truée thé ky 18 Cudi thé ky 18 diu thé ky 19 Cudi thé ky 19 dau thé ky 20 Tir thip k§ 70 ciia thé ky 20 Biit diu tir bay gitr
1858 1945 1986 Hom nay
) N . n " Doc lap, cai A LA
Duing nuidc EEIRGIIES of ién doc 15 Phap thuOc. Chién tranh L ame Van hoi mai???
Thdi phong kien dOc lap P thuc cich d8i mGi AN NC
Cai cich gido d P hid h Ddc lap, cai cach N L
- L 5 dloh bhong kiSh véi Anh hiring el 2l e (et CIIC Ui ik o e Wi, d6i mai. Tham van hQi mgi???
If/rc]'jcijlntg:y BacNg:]uQC. Trieu dinh phong |en' )/dl anh hudng cua ~_ hien 19%0. ‘ thng 'EICh :[L_,I (Etu’c_ic du vao CMCN3 Tham du’ sém hon d&
nghiép\i nghiépgvé Tam gido. Kinh t& phu thudc vao thu'c tri thifc va nang vao giai doan . h;é 16n ho
nhanudc | phongkign | SU xudt hién clia cdi cach van thé - cudi dan, no & ki€u mdi. Iyt CMCN2 vi cudi — suy gidm CAO P ,n - N hon .
liénbang | ép budc tk 17- tk18 Ung dung sén phdm cudi thé& khong san vacobanlatieu | khong chitiéu thu va
07/27/17 chudi cia CMCN1 va CMCN2 | sangcho CMCN3 | MEsenphém | san sang chg CMCN4




Cai cach Khoa
Gidao???

1780 - 1830 1890 - 1930 1970 - 2020 /" 9030- ?

CMCN1

W
P

YUN 185! /N 1945 - 1986

v

Viét Nam 2017, su’ xudt hién cla giai doan tang trwdng CMCN3, trong khi thé gidi dang chuyén sang CMCN4.
Théach/thi¥e |13 1am sao d€ chuyén kip sang d€ tang nang luc ddp rng CMCN4 va vira phai tiéu dung théng minh trong CMCN3



Giao duc tai Viét Nam va cac cu6c CMCN

Cﬁch mang cong nglmfp
1an thir nhét vé san xuit

v may moéc co khi dua
vao déng co hoi nudece.
Cubi thé ky 18 dau thé ky 19

Gidao duc Khoa hoc, Toan va Con
ngwdi cong nghi€p va khai sang

Gido duc Toan va con ngwdi van minh

Czich mang cong nghiép
1an thit hai vé san xuit

hang loat véi may moc

dua vao nang lugng dién.
Cubi thé k¥ 19 dau thé ky 20

Céch mang cong nghi ?
14n thir ba vé dung thiét
bi dién tir, may tinh trong

tir ddng hoé san xuit.
Tir thip ky 70 ciaa thé ky 20

Cach mang céng nghiép
I1an thir twr vé san xuit

théng minh v&i cac thanh
tiru dét pha cua KH&CN.
Biit diu tir bay gidr

May tinh

Hé thong Thuc — sO

Gido duc Khoa hoc, Ky thuat va Todan,
con ngwOi toan cau hoda

Gido duc STEM, con ngwdi nhan
van va sang tao

Gido duc d€ biét chit, Nho hoc

Gido duc Toan, Khoa hoc va Con
ngwdi phuc vu nha nwdc thu'c dan

07/27/17

Gido duc Khoa hoc, Ky thuat va Todn,
con ngwdi chl nghia x3 hdi va hoi
nhap

Can tién nhanh vdi Gido duc
STEM

% VIET NAM 2035

> HU“O‘NG TO’I THINH VU'Q’NG, SANG TAO,

CONG BANG VA DAN CHU

t e
NHA NU'G'C CO NANG LU'C VA QuUBC GIA THINH VU'O'NG,
TRACH NHIEM GIAI TRINH SANG TAO, THUOC NHOM THU
NHAP TRUNG BiNH (7.0]
oD LA -
% : \ / M Gh

M01 TRU'G’NG BEN VNG, BAO VE XA HOI CONG BANG
CHAT LU'O'NG KHONG KHi, DAT VA NU'O'C VA HOA NHAP
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Cach mang cdng nghiép lan the 4 va gido duc STEM

* CMCN4 s& co trong tam 1a cong nghé hé thong
thuc-sb ( cyber physical systems)

* H¢ thong thuc — s6 doi hoi cac nang lyc mai d€ lam
viec vo1 h¢ thong tron lan nay. Trudc kia cac nang
ly¢ thuong dugce phan tach hodc d€ lam vigc voi he
thong thuc ( vat 1y, héa hoc, sinh hoc ... ) hodac duogc
lam v61 hé t bnilsl@ (;toan hoc, thong k&, tin hoc
... ). Tuy nhién khi can phai lam chy hé thong tron
lan thyc — s6 thi cac mon can lién két lai dé tao ra
nhiing nang luc phu hop tranh tinh trang “so voi”.

* Ngoai nhitng k¥ nang va tri thirc nganh, boi canh
CMCN 4 ciing doi hoi cong dan mo1 phai co nhiing
nang luc tu duy méi bao gom: fur duy phan bién

critical thinking) giai quyét van dé phuec tap
complex problem solving), tiéng Anh, nang lyc
cong tac, nang luc giao tiep ...

* Gido duc STEM chu trong vé CNTT la phuong
phap giao duc phu h¢p nhat hién nay dap ng
cac nhu cau trén

07/27/17 21
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Can mét khoa hoc m&i cho Hé thdng S6-Thuc

* Thé giéi dang dimg trude thach thirc lam chi Hé thong S6-Thuc:

* NSF — quy khoa hoc quoc gia My, thira nhan: Mic du c6 nhitng budc dot pha vé cong nghe CPS trong nhing nam gan
day, chung t61 van chua c6 mot nén khoa hoc truong thanh dé ho trg k¥ thuat hé thong cia CPS co6 d9 tin cdy cao va
hau qua 14 sau sac. Cac cong cu phan tich truyén thong khong thé doi pho v6i su phuc tap day du cuia CPS hoac du
doan duoc hanh vi ciia hé thong. Tuy nhién ho khang dinh: Cong ngh¢ CPS sé bién d6i cach moi ngudi twong tac voi
cac hé thong thiét ké - giong nhu Internet da lam thay d6i cach moi nguoi tuong tac voi thong tin. CPS thong minh
moj s& thiic day do6i mdi va canh tranh trong cac linh vye nhu néng nghiép, nang lugng, giao thong van tai, xay dung
thiét ké va tuy dong hoa, y té va san xuat.

* Viét Nam can tin dyng co hoi nay dé tham gia va but pha trong CMCN4, vai tro cta gido duc 1a
quyet dinh. Va gido duc STEM la phu’cmg thirc phu hop dé lam viéc nay boi vi:
Gido duc STEM tich hop k¥ nang phu hop dé hoc sinh tim toi CPS.

* Gi4o duc STEM nhan manh vao phuong phap hoc qua hanh dé hoc sinh lién tuc thu thap va xir Iy dit liéu tir thuc tién (
mot dic diém cta CPS)

* Gi4o duc STEM d¢é cao viéc phét trién céc k¥ nang tu duy: tu duy phan bién, tu duy may tinh, tu duy ra quyét dinh
dua trén dir liéu, tu duy giai quyét van dé phuc tap.

* Gido duc STEM nhan manh vao k§ ning lam viéc nhom va cong tac.
* Gi4o duc STEM c6 thé lam tir d& ( may bay gidy) dén kho ( Robot véi tri tué nhan tao)
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Piém khac biét trong STEM - Vi du mén hoc STEM Robotic

GIAO TRINH bU'OC XAY DUNG CO HE THONG

DAY VA HOC DUA TREN DU AN THUC TE

CHU TRONG TU DUY PIEN TOAN, CAC KHAI NIEM LON VA KY NANG THE KY
21

DANH GIA HOC SINH THONG QUA CAC KY NANG

SENSO MOTOR " JOYSTIC
~ 7 s KS

PID VARIABLE ENCODER _FUNCTIO PHUONG PHAP GIANG DAY HUONG NGUO1 HOC LAM TRUNG

TAM, HOC DU'A VAO TRUY VAN VA THU'C HANH HINH THANH

111101011 10101001 KY NANG TU GIAI QUYET VAN BE

GIAI QUYET VAN PE & QUY TRINH KY THUAT

AC KIEN THU’'C TOAN HOC VA KHOA HOC

CAC VAN BPE TRONG THUC TIEN
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Tinh hinh trién khai giao duc STEM tai Viet Nam

. (Sj%i %14‘% 16 cua Thu Tudéng thang 5 nam 2017 néu 1o vai tro quan trong cua gido duc

. Ngze‘l llgcf)i STEM cua B6 Khoa hoc va cong nghé duogc t6 chirc lién tuc tai cac tinh thanh
tur

 Nhiém vu ndm hoc ctia B6 Gigo Duc va Pao Tao nam 2015, 2016 déu chu trong to1 g1a0
duc STEM

* Dy thao chuong trinh gido duc tong thé - BO Giao Dyc va Dag Tao cling yéu cau day ,
manh giao duc STEM, khi dugc phe duyét s€ danh den 140 tiét hoc mot nam ( mot tuan 4
tiet) cho cac mon hoc va hoat dong lién quan t6i gido duc STEM ( tin hoc, cong nghé, trai
nghiém sang tao).

* Cac dia phuong nhu: TP Ho Chi Minh, Ha No1, Da Nérﬁ%\,/[Cén Tho, Hai Phong, Quang
Ninh, Nam DPinh da c6 nhi€u hoat dong vé giao duc ST

* Céc hoat dong STEM cua céc to chirc hg&/a}o duc: Cudc thi Robothon tir 2011 dén nay, cac
cuoc thy khac, Lién minh gido duc STEM, cac trung tam gido duc STEM bung noé trén
toan quoc.
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Hién trang giao duc Viét Nam va lua chon Gido duc STEM
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Giao duc tai Viét Nam

* Cac moén hoc duoc day ro1 rac, khong
c6 lién két véi nhau.

* NO1 dung mang nang tinh ly thuyét, hoc
sinh khong thay dugc tinh img dung cua
kién thirc dugc day.

* Cac k¥ ning can thiét cho cudc song va
cong viéc khong duge day trong 16p.

* Hoc sinh khong dugc dinh huong va
chuan bi dé theo duoi cac linh vuc khoa
hoc cong nghé khi vao dai hoc.

* Phuong phap giang day mang tinh ap

07/27/17 dét mét Chléu, 1t tu’O’ng tac.
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Cau chuyén hoc sinh VN sang tao

07/27/17

Giai nhat cudc thi séang tao khoa hoc danh
cho hoc sinh trung hoc toén,quéc 2015 la . , o PN .
vinh du, niém vui bat nger déi véi 2 hoc sinfi 111 qua 8 thang %tu’ thang 6-2014 dén gan cu6t
tinh mién ndi Hoa Binh thanf 1-2015) nghién ctru, quan sgt, Hung va Vi da
‘ tan dung nhiing thi€t bi hién c6 (gém bo chuyén
c‘t‘@n%l xe dap thong thuong, bom nude ap luc cao)
de ché tao thanh cong thiét bi dua nudc 1én cao su
dung strc nudc.

Thiét bi ciling giai quyét dwge van dé dat ra ban
dau cia du an - dua nwéce 1€n cao téi mic 40 m
0’ ca nhirng noi khong cé dién. Dac biét, chiéc
may nay co gia chi dwai 1,5 triéu dong.

Theo d4anh gia cua cc chuyén gia, dé tai sang tao &
cho thiét bi dugc thi€t k€ don gian, lai dua nudce 1én
do cao vuot trdi so voi cac thict bi da cg trén thi
truong, co thé ap dung ¢ nhitng con sudi nho. Vinh
du hon, day con la 1 trong 26 d€ tai duoc lot vao
VOH% sat hach nang lyc ting Anh dé€ chon du, thi
Intel ISEF (Hoi thi Khoa hoc k¥ thuat quoc té).

Thuc t€: ly thuyét khdng mdi, kiEm dinh cho

thay bom khong thé bom |1én cao nhu’ thé
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Cau chuyén nguwoi Viét thanh cong KHCN

Thé gi&i cong nghé tirng phai phat sét vi nhirng bd
nido Made in Viét Nam THE SHAW LAUREATES

IN ASTRONOMY 2012

& Thanh Phong [3 Kh&i nghiép 16:23 23/06/2016

(Techz.vn) Thé gi¢i dang phat sét v&i trao lwu CEO dén tir An D4, diéu nay BLOG CONG NGHE
cling c6 thé xay dén vo6i sw thanh cong cla hang loat nhibng bé nao Made in

Viet Nam. Galaxy Note 7 & Samsung:
Chang phai anh hung cling

BAI VIET LIEN QUAN trang tuan kiét

Diéu khong |
Nhirng doanh nghiép TMBT
bat bai khoi VN va cai gia cla
si thét bai

Tirng l&i tram ci mdi ngay, thé
nhwng ngay tan cla iPhone ‘ F

xach tay sé khong con xa

Jack Ma va ng C

THUAN PHAM - GIAM BGC CONG NGHE UBER
Vi s gia tang ngay cang nhanh chéng ciia cong dong sir dung smartphone, Uber

dang ngay cang tré nén phé bién déi véi nguoi dung trong nac. Thé nhung it ai

ddi thé gioi &y lai co bong dang clia mot nguroi Viet Nam HTC 10: Khach hang bt dac di

28 David C Jewitt = Jane Luu

Nhan vt duge nhac dén & day chinh Ia Thuan Pham. Ong 1a nguai dang nam gitr
vai trd CTO hay giam déc cong nghé cliia Uber. HTC 10 — anh chang “Sinbad”

ctia lang smartphone cao cap

biét duoc rang, déng sau sur thanh céng clia mé hinh kinh doanh cé ¥ nghia thay ! Professor SOr

Coéng nghé AR kém hap dan
hay do dau ma ngwdi ding tir

“¥  bo Pokémon GO

REVIEW MG1NHAT

Danh gia chi tiét
Kingston HyperX Cloud
Stinger: Ré ma chéat!

ADVICE TO INDIA " ;)::;ﬁia FFI;[PIa!{Boi
STA RTU PS vo v'a.n Android Box?g

* Thuc té:, ho made in Viet Nam rat it va
chac chan khong phai made in Viet
Nam trong 20 nam giao duc vura qua.

* Piéu nay ciing dung véi Ngb Bao
Chau, Luu Lé Hang, bam Thanh Son ...

07/27/17 28



Cau chuyén BOEING 787

coMP“TEnwonln “K Features Technology IT Business Careers Tutorii
FROM IDG I

07/27/17

L 4 f in 3+ ]

Home ) Features ) Data Features

Boeing 787s to create half a terabyte of data

per flight, says Virgin Atlantic

Virgin Atlantic is preparing for a significant increase in data as
it embraces the internet of things, with a new fleet of highly
connected planes each expected to create over half a

Matthew Finnegan
terabyte of data per flight. ‘@ March 6, 2013
d

Virgin Atlantic is preparing for a significant increase in data as it embraces the internet of things,
with a new fleet of highly connected planes each expected to create over half a terabyte of data per

flight.

Speaking to Computerworld UK at the Economist Technology Frontiers event, Virgin Atlantic IT
director David Bulman said that the airline company is expecting an “explosion” of information
generated from a growing number of sources, from employees and customers to cargo containers

and planes.

In particular, the introduction of Boeing 787 aircraft - ordered by Virgin /
is expected to dramatically increase the volume of data the airline will n

THE WORLD ON A PLANE

Bamrg i ryncrymosy wi Asmeriesn - aoda otd, b 18 buld the new TET #2 geiting 5 srid ol Belp

COMPOIRINT AAPRH BUETRALLL FMARCE
EOURCES « Wing waleg oigen +ia i n Pupsargw dcom

SUTH KOREA
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='Wl ~Weg-1a- + Faimag el
* T i bodypurgl  UMITED BTATES

sloadingacigy  ° Vg bniieed sdgea
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Cau chuyén Zara

INESS INSIDER RETAIL

Zara has a secret weapon to beat every other retailer

07/27/17

Mallory Schiossberg &3 w

@Mar. 22,2016, 3:59PM 461963 O1

I CE L T -

Most retailers are faced with the

challenge of keeping up with Zara.

The retailer has a famously tight
supply chain and rolls out
runway-inspired styles rapidly.

Parent company Inditex is
routinely praised as having "the
best business model in apparel.”

"We believe that Inditex has the
best business model in apparel
and expect Inditex to deliver
double-digit earnings growth per
year over the next five years,”
Bernstein analysts wrote,

arnanding ta Tha Wall Ceaat

A worker dresses amannequin in a pilot shop at the Zara factory at the
head

Open Knowledge Switch Course

ABOUT  COMMUNITY

Zara Leverages Data Analytics to Understand Consumer Tastes

Uritten by Noam, Posted on November 21, 2015

/ARA

Zara is using data analytics to guide its design and manufacturing process, making it a leader in the fashion market.

THE WALL STREET JOURNAL e

Home World U.S. Politics Economy Business Tech

< Test After Salesforce I Down Note 7

f BUSINESS

»  Zara Builds Its Business Around R
= 'Fast Fashion' Meets Smarter Inventory; Retailer Learns From Others
*

)

A
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Twitter Faces a Fresh A= Hershey CEO to Step U.S. Bans Samsung

A\
Loses Interest "L Airplanes
4

Markets ~ Opinion Arts Life Real Estate search Q

NBC’s Trump Video
Misfire Bares Internal
Strife

Hanjin

Europe
tosals. >

Phones on

FID

' Mistakes

Most Popular Videos

‘When Does Political
Satire Go Too Far?

Michelle Obama Accuses
Trump of ‘Bragging
About Sexually
Assaulting Women'

Violent Rhetoric and
Lewd T-Shirts at Ohio
Trump Rally

Drone Video Shows
North Carolina Town
Still Underwater
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R SRS
M6t s nhan xét vé tinh hinh trién khai gido duc STEM tai VN

Qua kinh nghiém 6 nam trién khai mén Robotics, Khoa hoc may tinh, IoT tai Viét Nam, Hoc vién STEM c6
nhitng nhan xét sau:

* Cac nha quan ly gido duc: rt quan tim nhung chua hiéu kif va chua c6 chién luoc cy thé.

* Cacnha nghlen ciru gidao duc: C6 s it dé tai nghlen clru vé g1a0 duc STEM nhu’ng chi thién vé trién khai
mon hoc ( cong nghé¢, toan hoc khoa hoc TN) con thiéu nghién ctru vé boi canh, va sy anh huong cua giao
duc STEM Ién chuong trinh cai cach giao duc cung nhu trong qua trinh thay d6i ctia Viét Nam. Cac deé tai
cting khéng dya trén cac case studies thuc tién ( mac du nhiéu don vi gido duc STEM da lam nhiéu nhung

khong dugc lién hé 1y mau). -

* Cac hiéu trlro’ng do chua hiéu hét vé glao duc STEM va chu truong chinh sach chua r6 nén con lam theo R GIOBICIADAO T
phong trao, c6 xu hudéng coi STEM la mon thém ( glup 1am thuong hiéu, tuyén sinh, thanh tich) ma chua
cht trong vao nang cao nang luc b0 may quan 1y, gido vién, kha nang hop tac. LEXUAN QUANG

* Cac glao vién: Do yéu vé nhiing xu huéng KHCN mai ( CMCN4) va it nghién ctru sdu nén hau nhu khong
tham gia thao luan, thuc hanh, thi diém hay tu trau doi nang cao nang luc.

DAY HQC MON CONG NGHE PHO THONG
THEO PINH HUONG GIAO DUC STEM

* Phu huynh: Mac du hiéu va thich giao duc STEM nhung bdi rdi v6i viéc cho con hoc thé nio, hau hét bi
hap dan béi cac thanh tich thi cir

* Hoc sinh: thich hoc STEM nhung chua c6 su lién hé vdi cac mon hoc khac ¢ truong.
* Xa hoi — dac biét 1a nganh KHCN: chi mé1 dugc nghe néi, chua duge tham du

Chuyén nganh: LL va PPDH B Mén Ki thudt Cong nghiép
Ma sé 621401 11

TOM TAT LUAN AN TIEN ST KHOA HOC GIAO DUC

* Vin de Nganh Giao duc chua huy dong nguon luc xa hoi, dic biét 1a ngudn lvc KHCN, con dimg ngoal cac
chuyen dong vé KHCN ( CMCN4 ) va ¢6 xu hudng dong kin it tan dung kinh nghiém cua cac don vi tu nhan
trién khai gido duc STEM.
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Cach hiéu vé gido duc STEM trong bdi canh Viét Nam

1. Nhu mot bién phép d6i méi gido duc:
1. M6 mdt cach cira mai tao ra sy thay do1 van hoa day va hoc tai Viét Nam
2. Giap dot pha nang luc cua giao vién: Day manh phat trién nén% luc thyc cua gido vién va hoc
sinh, chuyén tu mo hinh giao vién giang — hoc sinh chép sang lay hgc qua hanh lam trung tam
3. Igl%%%dc)ao su thich thl cua hoc sinh qua nhitng van dé thuc tién ( thay vi cho1 game thi choi
4.  Thu hat nguon lyc KHCN ho tro gigo duc — c6 thé huy dong cac vién truong, tri thic tré, phy
huynh tham gia vao dy an va cac tiét hoc.
2. Nhu mét bién phap chuan bi nguoén nhéan Juc cho CMCN4: tiég tuc duy tri thé manh
cua Viét Nam trong CNTT tao thanh ngudn nhan luc madi1 tao but pha
3. Nhy mot bién phap huy dong nguon luc xa hoi phat tr\ién g1ao duc: Co sy tham gia cua
nhi€u bén grap giam tri tr¢ va thi€n can trong moi truong gido duc, giup huy dong
nguon luc tai chinh.
4. Nhu mdt bién phap thuc day doi ma@i sang tao: giao duc tao nhu cau vé STEM vi vy
tao ra mo hinh Pull ( hat) su phat trién ciia doi mdi sang tao.
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Pé xuat trién khai giao duc STEM trong chuwong
trinh gido duc tdng thé

1. CTTT chi nhic téi STEM mot lan duy nhat: “Cung vo1 Toan hoc, Khoa hoc tu
nhién va Tin hoc, cac mon hoc vé cong nghé g6p phan thic day glao duc
STEM, mot trong nhitng xu hudng gido duc dang dugce coi trong ¢ nhiéu quoc
gla trén thé g101.”

2. Cach nhin nhan giao duc STEM tach rg1 khoi chuong trinh tong thé va chi coi
nhu mét xu hudng gido duc can thuc day 1a chua phu hop.

3. Can mét tu duy cach mang dé nhung gido duc STEM vao t6i da cac mon hoc va
hoat dong cua chuong trinh v&1 cac mirc do khac nhau. Cach lam thé nao doi
ho1 mot nghién ctru nghi€ém tac vdoi sy tham gia cua luc lwong KHCN cung voi
luc lwong su pham.

4. Can c6 thi diém trién khai giao duc STEM tai nhiéu cap do tir don glan dén
phtec tap dé huy dong toan xa hoi vao cudc: mot cach kha thi 1a di cung dé an
Tri thirc Viét s6 hoa va chi thi 16 vé CMCN4.
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Pé xuat cu thé

1. Cantao ra mot cach thirc hop tag¢ hi€u qua gitra nganh gido duc vé1 nganh KHCN, cac vién
trirong va cac don vi tu nhan trién khai gido duc STEM thong qua viéc tao dién dan mé dé thic
day Giao duc STEM

2. Can c6 co ché mé dé truyén thong véi xa hoi trong viéc trién khai giao duc STEM tranh tinh
trang mo hinh thi tot (nhu VNEN) nhung lai khong nhan dugce sy ung ho cua xa hoi (dac biét
cua nhirng nguoi lam KHCN)

3. Can chu trong phat huy tri tué Viét trong gido duc STEM.

4.  Can cong khai minh bach céc thi diém, cdc mo hinh trién khai Eiéo duc STEM trong cac truong
deé phat huy tri tu¢ cua xa hdi va cung nhan rong cac mo hinh thanh cong.

5. Can dua viéc tham gia Dé an tri thirc Viét s6 hoa thanh mot ndi dung trong chuong trinh giao
duc tong thé d€ khuyén khich nang cao ning luc ctiia nganh gido duc

6. Céan chu trong dén Khoa hoc méi vé Hé théng S6 thue dé dinh huéng cac mon hoc STEM
( Khoa hoc, cong ngh¢, toan hoc ... )

Tom lai, nganh Gido duc hdy cung dong hanh voi tién bo cua xd hoi.
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