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Tom tiit: Cich mang cong nghiép lan thir 4 ddt ra nhitng théach thirc to 16n trén nhiéu linh viec doi song. Trong do, gido
duc la linh viee chiu si tdc ddng khong hé nhé trong dinh hwéng va chién hege nham trang bi cho nguoi hoc nhitng ky ning
can thiét dé cé thé xdy du"ng va phat huy hiéu qua nang luc sang tao cua ban than; phuwong phap gido dyc tich hop, mang
tinh Lrng dung cao. Bai viét “Gido duc STEM/STEAM trong boi canh cdach mang cong nghiép lan thir 4” nham 1ong quan
mét s6 tu liéu nghién ciru 1y ludn va thuc tién vé viéc hinh thanh va phat trién ciia thugt ngit STEM trong dong tién héa va
twong quan giita chiing tir géc nhin ciia gido duc thé giéi va Viét Nam.
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INDUSTRIAL REVOLUTION
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Abstract: The Fourth Industrial Revolution poses significant challenges across many areas of life. Among them,
education is a field that is greatly impacted in terms of orientation and strategy aimed at equipping learners with the
necessary skills to build and effectively enhance their creative abilities; integrated and highly applicable educational
methods. The article “STEM/STEAM Education in the Context of the Fourth Industrial Revolution” aims to provide an
overview of some theoretical and practical research materials regarding the formation and development of the term STEM

in the evolutionary process and its correlation from the perspective of global and Vietnamese education.
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I. PAT VAN PE

Cudc cach mang Cong nghiép lan thu 4 (con
goi la cach mang Cong nghiép 4.0), bat dau xudt
hién tur thap nién dau tién cua thé ky XXI. D6 1a
sy gan két gilta cac nén cong nghg, lam xoa di ranh
gidi giita thé giGi vat thé, thé giGi s6 hoa va thé giéi
sinh hoc. Cac cong nghé Internet van vat, tri tué
nhan tao, nguoi may, xe ty lai... Bén canh mang
dén nhiing tién bd khoa hoc, cong ngh¢ voi tbe do
chua tirng ¢6, cach mang Cong nghiép 4.0 cling dat
ra nhimg thach thirc to 16n trén nhiéu linh vic doi
séng. Trong do, gido duc la linh vyc chiu su tac
dong khong hé nho trong dinh huéng va chién luoc
nham trang bi cho ngudi hoc nhiing k¥ ning can
thiét dé c6 thé xay dung va phat huy hiéu qua ning
luc sang tao cua ban than; phuong phap gido duc
tich hop tan tién va mang tinh ing dung cao.

Mot trong nhitng yéu ciu c6 tinh chién lugc
gitip cho hoc sinh (HS) c¢6 duoc nhiing kién thirc
tich hop, du ning luc va ky ning vé ciac mon
khoa hoc (Science), cong nghé (Technology), k¥
thuat (Engineering) va toan (Mathematics) dé giai
quyét nhitng van dé lién nganh (interdisciplinary)
va xuyén nganh (transdisciplinary) phtre tap trong
the gi61 moi dé co thé dap ung duoc cac yéu cau
vé kién thirc va k¥ ning lién tuc thay d6i trong
moi trudong lao dong méi. Pidu nay dit ra cho
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gido duc va dao tao st ménh to 16n 1a chuan bi doi
ngil nhan luc dap Gng yéu cau.

Trén co s¢ nhan thuc qua trinh day va hoc lién
nganh dang tr¢ thanh dac trung cia xu hudng gido
duc trong tuong lai, can dugc nghién ciru trong
bbi canh phat trién kinh té- xa hoi Viét Nam.
Tham ludn “Gido duc STEM/STEAM trong
bdi canh ciach mang cong nghiép lan thir 47
dua trén nhimg nghién ctru mang tinh hé thdng
va nhimg khoang tréng nghién ciru vé gido duc
STEM s& tong ‘quan mot so tu liéu nghién ctru ly
luan va thye tién vé viéc hinh thanh va phat trién
cua thuat ngtr STEM trong dong tién hoa va tuong
quan gifra gido duc nhleu quoc gia. Dong thoi, goi
ra mot vai suy nghi vé viéc trién khai chién lugc
gido duc STEM dang dugc thiic day phat trién tai
nha truong Vi¢t Nam- noi dang thyc hién Chuong
trinh Gido duc pho thong theo cach tiép can phat
trién nang lyc va pham chat ngudi hoc theo xu
hudng gido duc tuong lai thoi dai.

II. NOI DUNG NGHIEN CUU

2.1. Giao duc STEM la gi?

Theo Wikipedia, thuat ngir STEM 1a chir viét
tat bang tiéng Anh ding dé chi cdc nganh hoc vé
Science (Khoa hoc), Technology (Cong nghg),
Engineering (K¥ thuat) va Mathematics (Toan).
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Trong cong van sd 3089 vé viéc “Trién khai
STEM trong gidao duc trung hoc”, B GD-DT cho
rang, gido duc STEM la mot phuong thic gido
duc nhim trang bi cho HS nhiing kién thirc khoa
hoc gén lién v6i nhitng ing dung cta chiing trong
thye tién. Noi dung bai hoc theo chi dé STEM
gan voi viée giai quyet twong d6i tron ven mot
van d¢, trong d6 HS duoc t6 chirc tham gia hoc
tap mot cach tich cuc, chu dong va biét van dung
kién thtc vira hoc dé giai quyét van dé dat ra;
thong qua d6 gop phan hinh thanh pham chit ning
luc cho HS.

Trong bai viét “Gido duc STEM trong chwong
trinh gido duc phé théng méi” cia Trung tAm
Truyén thong gido duc (B6 GD-PT), thi STEM
la mgt chuong trinh gidang day dua trén y tudng
trang bi cho ngudi hoc nhimg kién thirc, kj ning
lién quan dén cac linh vuc Khoa hoc, Cong nghe,
K¥ thuat va Toan hoc- theo cach tiép can lién mon
(Interdisciplinary) va nguoi hoc ¢ thé ap dung
dé giai quyét vin dé trong cudc séng hang ngay.
Thay vi day bdn mén hoc tach biét va roi rac,
STEM két hop chung thanh mot mé hinh hoc tap
gin két dua trén cac ung dung thuc té.

2.2. Tir STEM dén STEAM, STREAM

Tai Hoa Ky, chi m¢t nam sau khi STEM ra doi,
nha nghién ctru ndi tleng Ve STEM- Georgette P.
Yakman di tuyén bd nhu cau can bao gdbm “Nghé
thuat- Arts vao cac chuong trinh STEM. Tu do,
Georgette dd dé xuat dua Arts (Nghé thuat) vao
STEM va chi ra cch Art duge két ndi voi cdc mon
hoc STEM. Theo do, nguoi hoc trong cac chuong
trinh STEM ¢6 thé c6 nhiéu co hdi hoc tap trai
nghiém. STEM mdt minh né khong nudi dudng
duoc cac td chat cht yéu nay. Trong khi d6, STEAM
la cach tan dung loi ich cia STEM va hoan thién
package (g6i hoc), bang cach tich hop cac nguyén
tic STEM trong va thong qua Arts- Nghé thuét.

C6 thé hiéu, STEAM la mot khai niém day hoc
lién nganh két hop giira nghé thuat véi cac mon
hoc STEM truyén théng. STEAM dwa STEM
1én ting cao ké tiép, cho phép ngudi hoc két ndi
viée hoc bén linh vue hoc tp véi thyc tidn, thuc
hanh nghé thuit, cac nhén t4, cac nguyeén tac thiét
ke va nhiing tiéu chuan gitp cung cap bang mau
tong thé ctia viéc hoc theo mong mudn cia chiing.
STEAM g& b6 cac gidi han va thay thé cac gidi
han ndy bang tién trinh t& mo hoc hoi, tim toi,
phan tich phan bién va sang kién. Néi cach khac,
STEAM hoa hop tit ca cac yéu té caa STEM
nhung thém nghé thuat vao hdn hop do.

Trong luc STEAM xuét hién chua duoc bao 1au
thi STREAM (STEAM thém yéu t doc- Reading-
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R) lai dugc dat ra thanh mot hudng phat trién tir
STEM va STEAM. Xu hudng gido duc STREAM
no6i ngan gon 1a khuyén khich HS khéng chi doc
kién thirc trong sach gido khoa ma con doc qua
nhiéu sach khac cing chi dé va phu hop Itra tudi
dé ting cuong kha nang phan tich, téng hop kién
thirc tir nhiéu nguon duoc trién khai tir rat sém.

Nhin chung, vé co ban, hoat dong gido duc
STEM va STEAM gi6éng nhau. Khai niém khoi
dau 1a STEM nhu mot cach tiép can lién mon
trong day va hoc, két ndi cac linh vuc Khoa hoc,
K¥ thuit, Cong nghé va Toan. Sau ndy c6 nhiéu
bién thé, trong d6 c6 STEAM- ttic 1a c6 bd sung
thém Art (Nghé thuat). Theo théi quen ta van
dung STEM. Chuong trinh ctia B GD-DT ciling
ghi la STEM.

2.3. Gifo duc STEM/STEAM trong boi canh
cach mang Cong nghiép 4.0

2.3.1. Giao duc STEM dang 1a xu huwdéng

Mot nghién ctru cua cac nha khoa hoc My
cling cho théy, cac sinh vién hoat dong ngh¢ thuat
thudng xuyén sé& dat diém cao hon trong cac bai
kiém tra tiéu chudn. Nhitng HS d6 ciing it xem tivi,
cam thay it budn chan hon khi ¢ trudng va tich cuc
cac hoat dong cong dong. Picu _nay gidp tre phat
trién toan dién hon va mo ra nhiéu co hdi méi.

Theo Hiép hoi Gido duc Quoc gia My, bon linh
vuc ky nang chinh can thiét dé thanh cong trong
the ky 21, gom tu duy phan bién va giai quyét
van dé; giao tiép; hop tac; sang tao va d01 moi.
Bang cach day tré cach suy nghi, giai quyét van
dé va tan dung dung sy sang tao, khung STEAM
chuén bj cho tré nén tang dé phat trién vuot bac.

Mot bao céo tir Cuc Thong ké Lao dong My
du doan, nghé lién quan dén STEM va STEAM
s& tang truong 8,8% tir nay dén nam 2028, so Vi
5% cua cac nghé khong thuéc STEM. Pon vi nay
cling néu muc luvong trung binh hang ndm cua céac
cong viéc STEM/STEAM Ia 84.880USD, so voi
37.020USD ¢ cac nghé khac.

Day 1a mot bude di rit quan trong ma cac nudc
hoc theo mo hinh cua Hoa Ky. Giao duc nhiéu
quoc gia khu vuc chdu A nhu Nhat Ban, Han
Quoc Singapore, Dai Loan, Thai Lan nhan thay
rang, “thiéu thay gi0i thi khong thé tao ra tro gioi”.
Vi thé, ho bit dau co cac chuong trinh dao tao
gi4o vién day STEM, mét sb nudc ké thira va phat
trién tir nganh dao tao cac gido vién day cac mon
khoa hoc tw nhién (goi la Science Education). Cac
chuong trinh dao tao va bdi dudng gido vién vé
STEM kha phong phu, bén canh nhiing hoat dong
chinh quy tai cac truong dai hoc, ciing c¢6 nhiéu
chuong trinh khong chinh quy va khong tap trung,
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nhu cac khoa hoc truc tuyén (online courses) hodc
cac hoi thao truc tuyén (webinars).

2.3.2. Thiic day gizo duc STEM/STEAM tai
Viét Nam

Nhiing nhiém vy trong tdm cua nganh gido duc
nhitng nim gan day 1a diy manh chuyén doi s6
trong qua trinh day va hoc, t6 chtrc hidu qua cac
hoat dong gido duc STEM/STEAM nham thuc
hién muc tiéu cua Chuong trinh Gido duc phd
thong 2018. Ma ban chét cot 18i ciia chuong trinh
moi 1a dem lai nhitng gié tri cho HS nhu phat trién
nang lyc, pham chét... Canh d6, véi nhiing yéu
cau vé day hoc tich hop, d6i méi phuong phép
trong chuong trinh gido duc phd thong moéi, vai
tro cua gido duc STEM cuc ky quan trong.

Ngay 17/5/2022, B6 GD-DT di ban hanh Ké
hoach s 526/KH- BGDDT vé “Trién khai thuc
hién giao duc STEM cap Tiéu hoc”; dong thoi chu
tri, phdi hop vol UNICEF xdy dung tai liéu tap
huén gido vién cap Tiéu hoc vé gido duc STEM va
chon 15 tinh, thanh pho dé t chure tap huén, trién
khai thi diém dién rong cac ndi dung vé gido duc
STEM cip hoc nay; Ban hanh vin ban huéng dan
trién khai gido duc STEM cép Tiéu hoc thuc hién
Chuong trinh Gido duc phd théng 2018.

Thoi gian qua, nhiéu trudng tleu hoc tai cac
tinh va thanh phd 16n trén toan qudc dang dan chi
trong to chirc cac chuyén dé, ngay hoi STEM, voi
nhiéu hoat dong trai nghiém thu vi, ti€u biéu nhu
cac truong: Tiéu hoc FPT (Ha Noi), Tiéu hoc Nam
Tién (Nam Pinh), Tiéu hoc Twong Binh Hiép (TP
Hb Chi Minh). ..

Thyc hién Chi thi s6 16/CT-TTg ngay 04/5/2017
cia Thu tuong Chinh phu vé viée tang cuong nang
luc tiép can cuoc Cach mang cong nghiép lan thir
4, thiic day trién khai gido duc vé khoa hoc, cong
ngh¢, k¥ thuat va toan hoc (STEM) trong chuong
trinh gido duc phd thong; Quyét dinh s6 131/Qb-
TTg ngay 25/01/2022 cua Thu tuéng Chinh phu
vé phé duyét Pé an “Tang cuong ung dung cong
nghé thong tin va chuyén ddi sé trong gido duc va
dao tao giai doan 2022 - 2025, dinh hudng dén nam
20307, ngay 08 thang 3 nam 2023, B6 GD-DT c6
van ban s6 909/BGDPT-GDTH hudng dan t6 chirc
hoat dong gido duc STEM trong giao duc Tiéu hoc.

Huéng dan yéu ciu ning cao nhan thic cho
can bo quan 1y va gido vién vé vi tri, vai tro va
v nghia cua gido duc STEM trong thuc hién
Chuong trinh Gi4o duc phd thong cap Tiéu hoc;
théng nhat ndi dung, phuong phap, hinh thirc to
chtrc cac hoat dong gido duc STEM; bdi dudng,
ning cao nang luc quan 1y, to chic hoat dong
gido duc STEM cho gido vién trong cac co s&

gido duc Tiéu hoc. Thyc hién hi€u qua cac hoat
dong gido duc STEM nham hd tro, tang cuong
gido duc Khoa hoc, Cong nghé, K¥ thuat, Toan,
Tin hoc va Nghé thuat; tao hung thu, khoi goi
niém say mé hoc tap, gitp HS kham pha tiém
nang cua ban than, kham pha khoa hoc, cong
nghé, phat huy tinh tich cuc sang tao va van
dung vao giai quyét van dé trong bdi canh cu thé
cua thuc tién cudc séng. T chirc cac hoat dong
giao duc STEM bam sat muc tiéu, yéu cau can
dat cua cac mon hoc/hoat dong gido duc co lién
quan, phu hop voi dac diém tam sinh 1i, trinh do
phat trién nhan thirc cua HS va diéu kién ctia nha
trudng; thuc day t6 chic day hoc tich hop, khong
gay ap luc, qua tai cho HS va gido vién.

Céc hinh thirc t6 chirc gido duc STEM bao gdm:
Day hoc cac mdn hoc theo bai hoc STEM 1a hinh
thuc td chirc day hoc thuc hién tich hop ndéi mon
hodc lién mén. Pay 14 hinh thirc trién khai gido
duc STEM chu yéu trong nha truong nham thuc
hién hiéu qua Chuong trinh gido duc pho thong
cap Tiéu hoc. Noi dung va yeu cau can dat ctua
bai hoc STEM bam sat yéu cau can dat cla cac
mon hoc/hoat dong gido duc trong Chuong trinh
gido duc phd thong cip Tiéu hoc. Thoi lwong to
chtrc thyc hién bai hoc STEM dugc xay dung dua
trén thoi lugng cdc mon hoc/hoat dong gido duc
c6 lién quan dén bai hoc STEM mdt cach khoa
hoc, linh hoat, phi hop véi tim sinh 1y Iia tudi
HS, khong gy qua tai ddi v6i HS va gido vién va
dugc thé hién trong ké hoach gido duc nha truong
theo quy dinh. Tién trinh thuc hién bai hoc STEM
dwa trén quy trinh thiét ké k¥ thuat hodc quy trinh
kham pha khoa hoc v61 cac hoat dong hoc phu
hop véi ddi teong HS va st dung cac thiét bi day
hoc cép Tiéu hoc theo quy dinh cua B6 GD-DT da
ban hanh cing cac d6 dung hoc tap ciia HS trong
cac mon hoc/hoat dong giao duc, cac vat tu, vat
liéu d& tim, san c6 ddi voi gido vién va HS.

Khuyén khich str dung cac ngudn tai nguyén 5O
bb tro, thi nghiém 4o, mé phong, phan mém, co
thé dé dang truy cap sir dung trong va ngoai 16p
hoc dé giup HS chit dong trong hoc tap. Panh gia
HS trong bai hoc STEM dugc thyc hién nhu quy
dinh vé kiém tra, danh gia theo Chuong trinh giao
duc phé thong cap Tiéu hoc. Can ¢t vao yéu cau
can dat cua bai hoc STEM, gido vién thuc hién
danh gia HS duya trén cac phuong phap chu yéu
nhu quan sat, vin dap, danh gia qua hd so hoc tap,
cac san phém, hoat dong cua HS. Khi danh gia,
can coi trong danh gia qua trinh (danh gia thuong
xuyén) dong vién sy tién b ctia HS, tao su tu tin
va hing tha hoc tap cho HS.
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Xay dung ké hoach, t6 chirc thuc hién gido duc
STEM trong ké hoach gido duc nha truong, ké
hoach day hoc cac moén hoc va hoat dong gido duc
theo huéng dan tai Coéng vin sb6 2345/BGDDT-
GDTH ngay 06/7/2021 véi hinh thae linh hoat,
pht hop véi diéu kién cu thé ctia nha truong; xay
dung chuan héa phong Khoa hoc va Cong nghé
theo quy dinh, chuan bj cac diéu kién co s& vat
chat, thiét bi day hoc dép ung yéu ciu to chic
hoat dong gido duc STEM. Pdng thoi ting cuong
boi dudng, tap huan cho can bo quan 1y, gido vién
thuc hién giao duc STEM; ddy manh t6 chuc sinh
hoat chuyén mon theo chuyén dé vé thuc hién noi
dung gido duc STEM dé ning cao chét luong doi
ngil thuc hién hiéu qua Chuong trinh gido duc phd
thong cp Tiéu hoc. Kiém tra, danh gia hiéu qua
viéc xdy dung va thyuc hién ké hoach; kip thoi phat
hién kho khén va co6 cac bién phap xu Iy phu hop,
linh hoat, tong hop v kién ctia céc to chuyén mon
va bao cdo Phong GD- DT trong qué trinh thuc
hién tai don vi.

Mot van dé quan trong trong gido duc STEM
d6 1a danh gia két qua hoc tap ciia HS. Vi cach day
thay doi, cach hoc ciling thay d6i, ké ca moi truong
hoc ciing thay d6i nén cach danh gia khong thé ap
dung theo kiéu cii (truyén thong dugc). Can co
mot hé thong va b tidu chuan va ca phuong phap
danh gia moi. Day 1a mot van dé 16n va rat quan
trong, thé hién duoc chat lugng chuong trinh, gitup
gido vién biét duoc qua trinh day hoc cua minh,
ciing nhu HS biét dugc sy tién bd cia ban than.

Véi hoat dong trai nghiém STEM, HS dugc
kham pha cac thi nghiém, ung dung khoa hoc,
ki thuat trong thuc tién doi séng. Pé lam duoc
hoat dong nay cin c¢6 su tham gia, hop tac ctia cac
truong phd thong, co s¢ gido duc nghé nghiép,
doanh nghiép, cac truong Pai hoc, trung tam khoa
hoc cong ngh¢...Trong hoat dong nghién ctru

khoa hoc t6 chiic gido duc STEM gén vO1 cudc
thi khoa hoc k¥ thuat va khaoi nghiép cho HS véi
nhiéu chii dé khac nhau.

Diéu cbt 16i hon 1a mot sy xem xét ki ludng
dé di dén viée cong nhén 16n, & d6 cac nha gido
duc va triét 1y gido duc phai dua ra nhiing quyét
dinh ding dén dé chuyén STEM thanh STEAM
va sau hon thanh STREAM dé xay dung nén mot
g61 chuong trinh hién dai, toan di¢n.

ILKET LUAN

Chuong trinh gido duc tich hop STEM dat chat
luong cao tai Viét Nam, thiét nghi cé rat nhiéu
viéc can phai lam. Trong do, nhat dinh cin phai
c6 mot doi ngli 1anh dao nha truong va gido vién
manh dan, tién phong thay ddi. Chinh cac gido
vién la nhiing nguoi sang tao trong cach day hoc
hang ngay cua minh dé truyén cam himg séng tao
dén cho cac em HS. Bén canh d6, viéc bién soan
cac khung chuong trinh cin phai duoc tham véan
boi cac chuyén gia o chuyén mon siu vé gido duc
STEM, dugc xay dung theo mdt bo tiéu chuén, ¢6
tinh hé théng, chit chg, tranh trudng hop cit ghép
co hoc & cac mon hoc, t6 chire roi rac.

Gido duc STEM khong phai 14 van dé hoan
todn mdi nhung 13 mot budc phét trién méi cua li
luan va thyc tién day hoc trén thé gi61, hudng to1
dao tao ra con nguoi c6 nhiing ky nang cua thé ki
XXI, nang dong, phat hién va giai quyét sang tao,
hiéu qua cac van dé thyc tién, thich tmg véi cude
song thuong xuyén thay d6i cua thoi dai méi.

Muc tiéu cua gido duc STEM tuong dong véi
muc tiéu ciia chuong trinh gido duc phd thong
méi, doi ngii gido vién va nha truong Viét Nam
can chu dong nghién ciru va ap dung sang tao
trong nhiing hoan canh day hoc cu thé, khac nhau.
Cac cap quan ly can tap trung chi dao, c6 nhimg
quy dinh méi dé tao diéu kién cho gido vién va
nha trudong thyc hién.
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