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GIAO DUC STEM TRONG CHUONG TRINH GIAO DUC PHO THONG MOI

Nguyén Quang Linh", Ha Tran Phuong
Truong Pai hoc Su pham - DH Thai Nguyén

TOM TAT

Gi4o duc STEM duoc biét dén nhu 1a mot su tiép can méi trong gido duc va dao tao ngudn nhan
lyc trong twong lai. Trong dé6 nhan manh sy két ndi, lién théng giira bdn linh vuc Khoa hoc, Cong
nghé¢, Ki thuat va Toan hoc. Gi4o duc STEM da va dang duoc nhiéu qudc gia quan tam va dua vao
chuong trinh giang day chinh khéa ciing nhu ngoai khoa & cac truong phé thong. C6 thé noi, giéo
duc STEM dap ung rét tét day hoc theo dinh huéng phét trién ning luc — ciing 1a muyc tiéu ma
chuong trinh gido duc phé théng méi huéng téi. Bai bao phén tich nhitng yéu ciu cua gido duc
STEM trong chuong trinh gido duc phd théng méi thong qua viéc tim hiéu noi dung chuong trinh
gido duc phé théng tong thé, chuong trinh cac mén hoc da dugc Bo Giéo duc & Pao tao ban hanh
thang 12 ndm 2018 va cac van ban c6 lién quan. Thong qua két qua qua trinh dao tao cir nhan Su
pham tai trudng Dai hoc Su pham Thai Nguyén trong nhitng nim gin day dé thiy dwoc nhing co
hoi cling nhu nhiing kho khan cé thé gap khi trién khai gido duc STEM vao thyc té. Tir d6, co
nhiing kién nghi, dé xuat khi trién khai gido duc STEM trong chwong trinh gido duc phd théng méi
trong d6 nhan manh yéu t6 t6 chirc dong bo va quyét tam cua nganh giao duc.
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ABSTRACT

STEM is believed as a new approach in education and training human resources in the future,
which emphasizes the group of these four academic disciplines Science, Technology, Engineering
and Mathematics. STEM education has attracted the attention of many countries and has also been
integrated into standard curriculums as well as extracurricular activities in secondary and high
schools there. STEM education is believed to meet the requirements of ability development
education which is also the strategy of the new Vietnam’s textbooks series. The article aims at
analyzing the requirements of STEM education in the new Vietnam’s textbooks series, focusing on
understanding the general features of the standard curriculums for the secondary and high schools
as the whole, the content of the subjects enacted in December 2018 by Ministry of Education and
Training, and the other related papers. Through the results collected in recent years from the reality
of the training courses of Bachelor of Education in University of Education — Thai Nguyen
University, STEM education is facing with not only challenges but also chances in the application
to the real teaching process. Thereafter, recommendations and suggestions for the implementation
of STEM education in the new textbooks series are proposed to emphasize the synchronization and
the determination of Vietnam’s education.
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1. Pit van dé

C6 nhidu cach hiéu khac nhau vé gido duc
STEM nhu:

“Giao duc STEM la mét phuong phéap hoc tap
tiép can lién nganh, ¢ d6 nhimng kién thirc han
1am duoc két hop chat ch€ voi cac bai hoc thuc
té théng qua viéc hoc sinh (HS) dugc ap dung
nhiing kién thirc Khoa hoc, Cong nghe, Ki
thuat va Toan hoc vao trong nhimg bi canh cuy
thé tao nén mot két ndi gitta nha trudng, cong
ddng va cac doanh nghiép; cho phép ngudi hoc
phat trién nhitng ki nang STEM va ting kha
nang canh tranh trong nén kinh t& méi” [1].
Hay “Gi4do duc STEM 1a mét quan diém day
hoc theo tiép can lién nganh tir hai trong cac
linh vuc Khoa hoc, Cong nghé, Ki thuat va
Toéan hoc trd 1én. Trong d6 ndi dung hoc tap
dugc gin voi thue tién, phuong phap day hoc
(PPDH) theo quan diém day hoc dinh hudng
hanh dong” [2].

C6 thé noi, gido duc STEM khong hudng dén
muc tiéu dao tao dé hoc sinh tro thanh nhitng
nha toan hoc, nha khoa hoc, k¥ su hay nhitng
k¥ thuat vién ma chu yéu 1a trang bi cho hoc
sinh kién thuc, k§ ning dé 1am viéc va phat
trién trong thé giéi cong nghé hién dai ngay
nay. Giao duc STEM tao ra nguén nhan luc
dap tmg dugc nhu ciu cong viée cua thé ky
21, dap tng sy phat trién kinh té, xa hoi ciia
qudc gia va c6 thé tac dong tich cuc dén su
thay dbi cia nén kinh té tri thic trong bdi
canh toan cau hoa.

Gido duc STEM c6 nhing thé manh nhu:
(1) Gido duc STEM la phuong thitc gido duc
tich hop theo cach tiép can lién mon va thong
qua thuc hanh, ung dung. Qua dd, hoc sinh
vira hoc duoc kién thirc khoa hoc, vira hoc
duoc cach van dung kién thac d6 vao thuc
tién; (2) Gido duc STEM dé cao dén viéc hinh
thanh va phat trién ning luc giai quyét van dé
cho ngudi hoc. Trong mdi bai hoc theo chu dé
STEM, hoc sinh duoc dat trudc mot tinh
hudng c6 van d& thuc tién can giai quyét lién
quan dén cac kién thic khoa hoc. Dé giai
quyét vin d& do, hoc sinh phai tim toi, nghién

ctu nhiing kién thirc thudc cac mon hoc co
lién quan va sir dung chiing dé giai quyét van
dé dat ra; (3) Gido duc STEM dé cao mot
phong céch hoc tdp mdi cho nguoi hoc, d6 la
phong cach hoc tip sdng tao. Bat ngudi hoc
vao vai tro cua mot nha phat minh, nguoi hoc
s€ phai hiéu thue chit cua cac kién thic duge
trang bi; phai biét cach mé rong kién thirc;
phai biét cach stra chita, ché bién lai chung
cho pht hop véi tinh hubng c6 van dé ma
nguoi hoc dang phai giai quyét [3], [4], [5].
Nhitng thé manh nay cua giao duc STEM
khong chi 1a xu thé ma 1a diéu tit yéu ma gido
duc nuéc ta dang hudéng dén. GS Nguyén
Minh Thuyét — Téng Chu bién Chuong trinh
gido duc phd théng méi cho rang: “Viée phat
trién gido duc STEM trong chwong trinh
méi 12 tit yéu vi muc tiéu ciia chwong trinh
STEM ciing 13 hinh thanh nhitng phim
chit ning lwc ma chwong trinh gido duc
phé théng (GDPT) dang huéng téi” [6].
Viy, trong chuong trinh gido duc phd thong
méi, giao duc STEM duogc dé cap va duoc thé
hién nhu thé nao? Co nhitng khé khan, thuan
loi gi khi trién khai tai Viét Nam?

2. Két qua nghién ctru

2.1. Thuc trang viéc vin dung gido duc
STEM trong day hoc tai Viét Nam

Giao duc STEM duoc dua vao Viét Nam
khoang nhitng nam 2012, huéng dén thi
truong 13 nhitng thanh phd 16n va chi tap
trung vao 2 mang chinh 1a robot va 1ap trinh.
Pén nay, STEM dan tro thanh tir khoa duoc
tim kiém hang dau trong linh vyc kinh doanh
gido duc, cung thi truong cung cap giai phap
rong 16n. Tuy nhién, trong cac truong hoc,
STEM van chiém vi tri qua khiém ton.

Thyc hién Nghi quyét 29-NQ/TW, ngay
4/11/2013 vé d6i méi cin ban, toan dién gido
duc va dao tao, dap tmg yéu cau cong nghiép
héa, hién dai héa dit nudc trong diéu kién
kinh té thi truong dinh huéng xi hoi chu
nghia va hoi nhap quéc té, Bo Gido duc va
bao tao (GD — DT) dang c6 nhiing budc di
ddi méi can ban, toan dién, trong d6 viéc xay
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dung chuong trinh gido duc phd théng méi 1a
mot nhiém vy quan trong. Chuong trinh gido
duc pho thong tong thé méi da chi rd: “Cuing
voi Toan hoc, Khoa hoc tw nhién va Tin hoc,
mén hoc Céng nghé gop phan thic ddy gido
duc STEM, mgt trong nhitng xu huong gido
duc dang dwgc coi trong & nhiéu quoc gia
trén thé giGi va dwoc quan tam thich ding
trong doi mdi gido duc phé théng lan ndy ciia
Viét Nam”. Tai nudc ta, gido duc STEM da
dugc nhiéu dia phuong quan tam, thir nghiém.
C6 thé ké dén nhur:

Nam 2015, B6 Khoa hoc va Cong nghé Viét
Nam va Lién minh STEM t5 chtic ngay hoi
STEM lan dau tién, tiép theo d6 1a nhiéu su
kién tuong tu trén toan qudc ndi bat 1a Ngay
hoi STEM quéc gia da duogc td chirc lién tuc
hang ndam. Vao nam hoc 2015-2016, B Gio
duc va Pao tao di khuyén khich noi dung
STEM trong chuong trinh gido duc dao tao.
Dy an thi diém “Ap dung phuong phap gido
duc STEM cua Vwong qudc Anh vao bbi
canh Viét Nam 2016-2017” dugc trién khai tir
thang 1/2016. Sau d6, Hoi dong Anh két hop
véi B6 GD - PT tb chire giai doan 4 cua du
an - ra soat va danh gia phuong phap giao duc
theo dinh huéng STEM (Khoa hoc, Cong
nghé, Ki thudt va Toan) tai mot ) Truong
Trung hoc co sé (THCS) va Trung hoc phd
thong (THPT) thugc Ha Noi, Hai Duong, Hai
Phong, Nam DPinh va Quang Ninh.

Tai Thanh phoé Ho Chi Minh, tr nim 2012,
S6 GD & DT Thanh phé HS6 Chi Minh
(TP.HCM) da trién khai thi diém dua mén
hoc STEM Robotics vao giang day tai 5
truong diém (TH Lé Ngoc Han, TH Tran
Hung Pao, TH Nguyén Binh Khiém, TH
Pinh Tién Hoang, TH Ng6 Thoi Nhiém) cé
di diéu kién trién khai thi diém theo hinh
thirc mon hoc tu chon tai quan 1 theo chu
truong chi dao cia B GD & DT theo cong
van s6 213/ BGD PT/GDTH ngay 16/1/2012.
T d6 dén nay, hang nim S¢ GD & BT
Thanh phé HCM di cing dong hanh véi cong
ty DTT Eduspec - Hoc vién STEM t6 chtrc rat

nhiéu cac Hoi thao danh cho cac Céan bd quan
1y cap so, phong, trudng, cac thiy cb gido
giang day cac mén Tin hoc va Khoa hoc tu
nhién vé chuong trinh gido duc STEM.

Tai Pa Ning, nam 2012 13 nim dau tién Da
Néng tham gia thi diém dua mon hoc STEM
Robotics vao mén hoc ty chon trong cac truong
tiéu hoc trong diém ciia thanh phd va ciing bat
dau ctr cac dai dién doan hoc sinh tham du cac
ky thi Robothon Quédc gia va Quéc té. Tir do
dén nay, cung su dong hanh cua S¢ GD & PT
thanh phd, hang niam sd cac Cau lac by (CLB)
STEM Robotics & STEM Khoa hoc may tinh
tai cac trudng ngdy cang ting 1én, tir thi diém 5
truong ban dau (TH Tran Cao Van, TH Huynh
Ngoc Hu¢, TH L€ Lai, TH Hoa Lu, TH L& Quy
Don) thi hién nay da c6 hon 30 truong THPT va
THCS trén dia ban to chirc cac cau lac bod
STEM cho hoc sinh.

Tai Can Tho, thang 12/2015, s6 GD & DT
Can Tho da phdi hop voi cong ty DTT
Eduspec tap huin cho 200 GV cép tiéu hoc vé
phuong phép gido duc STEM va ung dung
trong giang day mon Thuc hanh Robot
(STEM Robotics) va thang 4/2017 t6 chirc
huin luyén dao tao 18 chuyén sdu mon STEM
Khoa hgc may tinh cho 30 Gido vién Tin hoc
tai 30 truong tai 4 quén, huyén trong diém:
Ninh Kiéu, Binh Thity, O M6n, Thot Nét. Tir
thang 5/2017, cac truong trong danh sach tap
huén va dao tao di té chuc dugc cac CLB
Robotics, CLB Khoa hoc moéi trudong
(KHMT) trong cac khoa hoc he va chinh thic
thi diém dua 2 mén vao mdn hoc tu chon
chinh khoéa trong nha truong tai 5 truong (TH
Ngé Quyén, TH Binh Thity, TH Lé Quy Pén,
TH An Théi 1, TH V6 Truong Toan) theo mo
hinh xa hi hoa.

Khoéng chi cac tinh, thanh phd ké trén ma hau
hét cac tinh, thanh phd trén ca nudc it nhiéu da
t6 chic tim hiéu, tap huan cho gido vién vé
giao duyc STEM va trién khai tai dia phuong
minh ¢ nhiing mic d6 khac nhau. Tuy vay,
nhin chung hiéu qua trién khai con thp, nhiéu
gido vién con chua hiéu dung vé gido duc
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STEM. Qua trao doi truc tiép voi gido vién
thudc cac tinh Lang Son, Bic Giang, Quang
Ninh, Bic Ninh trong cac dot di tap huén gido
vién vé gido duc STEM tir thang 10/2016 dén
thang 10/2018) chung toi con nhan thay, da sd
gi4o vién (da tim hiéu vé gido duc STEM) con
cam thay nhiéu kho khan trong viéc trién khai
gido duc STEM trong thyc tién nhu: Sy go bd
vé thoi gian; chua rd quy trinh thiét ké, quy
trinh t6 chitc mt bai hoc/ chi dé theo dinh
hudng giao duc STEM; kinh phi con han hep;
chua dugc cong déng, nhét 1a phu huynh hoc
sinh hiéu va dong tinh.

2.2. Gido duc STEM trong chwong trinh
gido duc phé thong méi

Chuong trinh phd thong moi tai Viét Nam
(thang 7/2017) va chuong trinh cdic mon hoc
(thang 12/2018) cho thiy, ndi dung cac méon
hoc thudc khéi kién thire STEM d3 coi trong
va tang cuong hoat dong theo dinh hudng
gido duc STEM (goi tat 1a hoat dong STEM).
Trong do, phuong thic gido duc STEM duogc
biét dén nhu 1a mot giai phap hiéu qua trong
day hoc phat trién tu duy, phat trién pham
chat va cac niang lyc can thiét ma chuong
trinh gido duc phd théng méi dang hudng
dén. Trong chuong trinh gido duc phd thong
téng thé, giao duc STEM da dugc chu trong
thong qua cac biéu hién: (1) Chwong trinh
gido duc phd théng méi c6 day du cic mon
hoc STEM: Mo6n Toan hoc; Khoa hoc tu
nhién; Cong ngh¢; Tin hoc, Vat ly, Hoa hoc,
Sinh hoc; (2) Vi tri, vai tro cia Gido duc Tin
hoc va Giao duc Cong nghé trong chuong
trinh gido duc pho thong méi di dugc ning
cao rd rét. Picu nay khong chi thé hién rd tu
tuéng gido duc STEM ma con 1a sy didu
chinh kip thoi cta gido duc phd thong trude
cugc cach mang cong nghiép 4.0.

Theo PGS.TS L& Huy Hoang, thanh vién Ban
Phat trién Chwong trinh gido duc phd thong
Téng thé, Cha bién chuong trinh mén Cong
nghé cho biét, myc tiéu xay dung chuong
trinh gido duc Cong nghé la theo dinh hudng

STEM. Theo d6, s& du kién xay dung cac chu
dé STEM trong: Mach Thii cong ky thuat
(Tiéu hoc); Mach Thiét ké ky thuat (THCS);
Mo dun ty chon (16p 9); Mach Thiét ké va
cong ngh¢ (THPT); Cum chuyén dé hoc tap
tich hop. Ciing theo PGS.TS Hoang, dy kién
cac chit d& STEM trong chuong trinh mén
hoc tich hop & giai doan gido duc co ban nhu
cac mon Tu nhién va X3 hoi, Khoa hoc, Tin
hoc va Cong nghé (& tiéu hoc), mén Khoa hoc
tu nhién (¢ trung hoc co sé); Pinh hudng doi
md&i phuong phap gido duc néu trong chuong
trinh gido duc phd thong tong thé phu hop véi
gido duc STEM & cdp do day hoc tich hop
theo chu dé lién mén, van dung kién thire lién
mon giai quyét cac van d& thyc tién...

Trong d6, chwong trinh gido duc phd thong
tong thé chi rd: “Cung v6i Toan hoc, Khoa
hoc tu nhién va Tin hoc, mon hoc Cong nghé
gop phan thuc day gido duc STEM, mdt trong
nhitng xu hudng gido duc dang duogc coi
trong ¢ nhiéu qudc gia trén thé gidi va dugc
quan tam thich dang trong d6i méi gido duc
phé théng 1an nay caa Viét Nam” [7].

Trong chuong trinh mén Khoa hoc tu nhién
c6 néu: “Can két hop giao duc STEM trong
day hoc nham phat trién cho hoc sinh kha
nang tich hop cac kién thirc, ki ning cia cac
linh vuc Khoa hoc ty nhién, Céng nghé, Ki
thuat, Toan vao giai quyét mot s6 tinh hudng
thuc tién” va “Cung véi cac moén Toan hoc,
Cong nghé va Tin hoc, mén Khoa hoc tu
nhién goép phan thuc day giao duc STEM —
mot trong nhirng hudng gido duc dang duogc
quan tAm phét trién trén thé gidi ciing nhu &
Viét Nam, gop phan dap tmg yéu cau cung
cap ngudn nhén lyc tré cho giai doan cong
nghiép hoa va hién dai hoa dat nuéc” [7].
Trong chuong trinh mén Toan c6 néu “Mon
Toan & truong pho thong gop phan hinh thanh
va phat trién cac phdm chat chu yéu, ning luc
chung va nang luc toan hoc cho hoc sinh;
phat trién kién thirc, ki ning then chdt va tao
co hoi dé hoc sinh duoc trai nghiém, van
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dung Toan hoc vao thuc tién; tao lap sy két
nbi gitra cac y tuong Toan hoc, giita Toan hoc
voi thuc tién, gitta Toan hoc v6i cac mon hoc
va hoat dong giao duc khac, dac biét voi cac
mon Khoa hoc, Khoa hoc tu nhién, Vit i,
Hoa hoc, Sinh hoc, Cong nghé, Tin hoc dé
thuc hién gido duc STEM” va “Chuong trinh
mon Toan chi trong tinh tng dung, gin két
voi thuc tién hay cac mon hoc, hoat dong gido
duc khac, dic biét v6i cac moén hoc nham
thuc hién gidao duc STEM, gén v6i xu hudng
phat trién hién dai cia kinh té, khoa hoc, doi
song x3 hoi va nhitng van dé cép thiét co tinh
toan cau (nhu bién doi khi hau, phat trién bén
ving, giao duc tai chinh,...)” [7].

Trong chuong trinh mén Vat 1y c6 néu: “Thuc
hién gido duc tich hgp, dac biét 1a giao duc
tich hop Khoa hoc, Cong nghé, Ki thuat va
Toan (giao duc STEM); gido duc tich hgp bao
v€é mdi trudong, st dung nang lugng tiét kiém
va hiéu qua, phong chdng thién tai, thich ung
v6i bién dbi khi hau, ddp ung yéu cau phat
trién bén virng cta xa hoi” [7].

Trong chuong trinh mén Céng nghé c6 néu:
“Moén Cong nghé c6 mdi quan hé voi nhidu
linh vuc gido duc khéc, dac biét 1a véi Toan
hoc va Khoa hoc. Cung véi Toan hoc, Khoa
hoc ty nhién, mén Cong nghé gop phan thic
day giao duc STEM — mot trong nhiing xu
hudng gido duc dang duogc coi trong & nhiéu
qudc gia trén thé gisi”. Pidu nay ciing dugc
trinh bay tuong tu trong cac mén hoc khac
thudc khéi kién thitc STEM nhu: mén Sinh
hoc, mén Héa hoc, moén Tin hoc [7].

Ngoai ra, trong cac chuyén dé hoc tap, hoat
dong trai nghiém, hudng nghiép, hoat dong
nghién ctru khoa hoc, hoat dong gido duc dia
phuong déu co thé trién khai theo dinh huéng
giao duc STEM ciing dugc quan tam. Vi duy,
trong du thao mon Toan, ¢ cac chuyén dé hoc
tap co6 ghi rd: Céac chuyén dé hoc tip trong
moén Toan tao co hdi cho hoc sinh van dung
toan hoc giai quyét cac van dé lién mén vao
thyc tién, gop phan hinh thanh co so khoa hoc
cho giao duc STEM.

' Bai hoc frén lop

l’ Chuyen de hoc tap

‘ Hoat dong trai nghiém
(hwrong nghiép)

&

‘ Hoat dong nghien ciru khoa hoc

“ Hoat dong piao duc dia phurong

Hinh 1. Cdc hoat déng gido duc
6 thé trién khai theo dinh huéng gido duc STEM
trong chwong trinh gido duc phé théng méi

Céc hoat dong nay cé thé trién khai theo
nhiéu hinh thirc khac nhau, nhung thuan loi
nhat van 1a duéi hinh thic cau lac by STEM
hodc hoc tap thong qua cac du an nghién ciru
cua hoc sinh.

Dé don dau chuong trinh gido duc phd thong
méi, bat dau tir ndm hoc 2015-2016 Truong
Pai hoc Su pham - DPai hoc Thai nguyén da
dua vao mot sb mon hoc méi va dua yéu to
STEM vao chwong trinh gidng day. Cu thé
nhu, cic mén hoc méi gébm Thiét ké va to
chtrc hoat dong trai nghiém trong day hoc Vit
ly ¢ truong phd thong; Thiét ké va td chirc
hoat dong trai nghiém trong day hoc Hoa hoc
& trudng phd thong; T chirc hoat dong trai
nghiém trong day hoc Sinh hoc ¢ truong phd
thong; T6 chiic hoat dong trai nghiém trong
day hoc Toan hoc & truong phd théng; Day
hoc Vit Iy theo quan diém tich hop; Khoa hoc
tuw nhién; Day hoc tich hgp (Cur nhan Sinh
hoc);... Trong cac hoc phan nay, sinh vién da
duoc tim hiéu vé day hoc tich hop, gido duc
STEM va trién khai day hoc trong thuc té.
Budc dau di dugc danh gia cao boi cac
chuyén gia va gido vién cac truong phd thong.
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Sinh vién Khoa Vit ly
t6 chirc hoi thi “Chinh phuc vii try”

tai Truong PT Ving Cao Viét Bic
thang 10 nam 2016

| S | q '
Sinh vién Khoa Vat ly
t6 chirc hoi thi “Em 1a nha khoa
hoc” tai Truong THPT Thai
Nguyén thang 11 nam 2016

Nhém nghién ctru ctru vé
day hoc tich hogp - gido duc STEM
duogc thanh 1ap thang 9 nam 2015

Hinh 2. M6t s6 hoat dong trdi nghiém theo dinh huéng gido duc STEM
dwge sinh vién Truong DHSP Thdi Nguyén t6 chirc

2.3. Nhitng diéu cin lwu ¥ khi trién khai
gido duc STEM trong chwong trinh gido duc
phé théng méi

Hién nay, viéc trién khai gido duc STEM van
con nhiéu van d& can phai quan tam, tir bién
soan giao an, lya chon kién thirc & tirng mon
hoc dé trién khai tich hop, tiéu chuan phong
hoc cong nghé dén hinh thic kiém tra, danh
gia hoc sinh, cac truong déu tu may mo, vira
lam vira nhin nhau rat kinh nghiém. Do do,
du c6 chung tén goi 1a tiét hoc STEM, nhung
mdi trudng ap dung mét hinh thirc va mirc do
khac nhau. Thoi gian t6i, khi ap dung chuong
trinh gido duc phd thong moéi, 1anh dao cac
truong déu hy vong Bo GD - PT ¢6 thém
huéng dan chi tiét, cu thé dbi voi phuong
phap day hoc nay dé viéc thuc hién tranh roi
vao canh mdi noi mot kiéu, lam theo phong
trao nhung thiéu hiéu qua.

Ngoai ra, dé viéc trién khai giao duc STEM
trong thyc tién phat huy dugc cac diém manh
clia nd, trong qué trinh thyc hién ching ta cin
luu y:

Veé phia linh dao b, linh dao nganh:

- Can chuén bi nhiing co s¢ phap 1y ciing nhur
khuyén khich cac hoat dong STEM & truong
pho thong;

- Tang cudng tap hudn, huéng dan gido vién
cu thé hon vé giao duc STEM dé gido vién dé
dang trién khai trong thuc tién;

- Kiém tra danh gia va thi cir can tuong thich
véi nhiing tu tudéng co ban cia giao duc
STEM. Tuy nhién, nép nghi “thi gi hoc nay”
la mot trd ngai 16n trong viéc dua gido duc
STEM vao nha truong phd thong. Vi vay, can
nghién ciru thay d6i hinh thic kiém tra déanh
gia cho phu hop va khuyén khich duoc gido
duc STEM;

- Can ting cudng co s¢ vat chit cua cac nha
truong, cac bd thi nghi€m, cac bd KIT vé giao
duc STEM, cac phong hoc STEM,...

Vé phia giso vién:

- Can ting cuong tim hiéu, hoc hoi thém vé
gido duc STEM, tir d6 nghién ctru dé ap dung
phu hop véi dia phuong minh;

- Can manh dan ap dung STEM vio thuc tién
giang day, trao ddi véi lanh dao ciing nhu dong
nghiép vé khé khan gip phai; tir d6 c6 nhiing
diéu chinh hop 1y cho hoat dong ctia minh.

3. Két luin va khuyén nghi

Nhu vay, co thé thdy wu diém cua gido duc
STEM la khong thé phu nhan, viéc 4p dung
giao duc STEM trong chuong trinh gidao duc
pho thong méi khong phai theo phong trao ma
1a xu thé tit yéu. Diéu nay di dugc thé hién rd
qua Chuong trinh gido duc phd thong tong thé
va Du thdo chuong trinh mén hoc cdc mén
Toan, Vat ly, Hoa hoc, Sinh hoc, Cong nghé,
Tin hoc (nhitng moén hoc thude khéi mon hoc
STEM) va hoat dong tradi nghiém, hudng
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nghiép. Dé c6 thé dua giao duc STEM vao
trién khai trong chuong trinh gido duc phd
thong méi, toan nghanh gido duc (bao gom ca
lanh dao nghanh va gido vién) cin vao cudc
mdt cach nghiém tic, dong bo.
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