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ABSTRACT

Currently, STEM education is one of the educational trends attracting much
attention in Vietnam. However, the implementation of STEM education still
faces many difficulties and challenges, especially in the context of
implementing a new general education program. In order to effectively
implement STEM education at each level and school in Vietnam, it is
necessary to have teaching staff trained in teaching STEM in conjunction with
the unification of guidelines, program content and implementation methods.
The article is based on existing literature review to draw experience lessons
from international and Vietnamese practices in the implementation of STEM

education programs as well as personnel training and retraining, thereby
proposing a short-term training model for STEM teachers with the aim of
expanding general and in-depth knowledge, and developing teachers'
capacities of integrated teaching complying with the principles of efficiency,
quality and science.

1. Mé dau

Theo Nghi quyét s6 29-NQ/TW cua Ban Chap hanh Trung wong (2013), mét trong nhing nhiém vu va giai phap
quan trong ddi vai sy nghiép doi méi can ban, toan dién GD-BT la “tiép tuc ddi méi manh m& phuong phap day va
hoc theo hudng hién dai; phat huy tinh tich cuc, chit dong, séng tao va van dung kién thire, ki nang ciia ngudi hoc...”.
Viéc trién khai gido duc STEM trong truong phd thong 1a mot trong nhiing giai phép thé hién dy da tinh than doi
mGi néu trén véi muc tidu phét trién nang lyc clia nguoi hoc & cac linh vyc khoa hoc, cdng nghé, ki thuat va toan
hoc. Trong nhimg nim qua, Bo GD-DT di t6 chic nhidu hoi thao, tap huan cho can b quan li va GV dé thyc hién
thi diém gi&o duc STEM tai trudng phd thong; ngoai ra, con c¢6 cac chuong trinh hudn luyén vé gido duc STEM theo
nhitng md hinh trén thé gisi do cac don vi gi&o duc tu nhan, cac t6 chirc gido duc nuc ngoai thuc hién. Tuy nhién,
dén nay van chua c6 khung li ludn trién khai gido duc STEM gin véi bdi canh cu thé tai Viét Nam, diéu ndy dan dén
viéc khong thong nhat v& muyc tiéu hay nhing linh vuc chuyén mén can cho gido duc STEM & bac phd thong, dic
biét dnh hudng dén cong tac dao tao, bdi dudng doi ngii GV giang day STEM.

Trén co s& nghién ciru cac chinh sach va chuong trinh dao tao, boi dudng GV giang day STEM tai mot sb qudc
gia trén thé gidi, trong bai bao nay, sau phan trinh bay khéi niém co ban ciing nhu tom lwoc mot s6 chinh sach va
chuong trinh lién quan, ching t6i dé xuat khung noi dung dio tao ngin han cho GV giang day STEM nhiam théng
nhit viéc trién khai tai cac dia phuong ¢ Viét Nam, dap (mg yéu cau doi méi can ban va toan dién gido duc cia
Chuong trinh Gido duc phé thong 2018 (B¢ GD-DT, 2018).

2. Két qua nghién ciu
2.1. Khai ni¢m va céch thizc trién khai giao duc STEM

STEM la thuat ngir viét tat cua cac tir Science (Khoa hoc), Technology (Cong ngh¢), Engineering (Ki thuat) va
Mathematics (Toan hoc), xut hién dau tién vao dau nhitng nam 90 cua thé ki XX khi ban vé céc chinh sach phat
trién Khoa hoc, Cong nghé, Ki thuat va Toan hoc cua Hoa Ki. Gido duc STEM 1a “chuong trinh nham cung cap hd
tro, tang cuong, gido duc Khoa hoc, Cng nghé, Ki thuat va Toan hoc & tiéu hoc va trung hoc cho dén bac sau dai
hoc” (U.S. Department of Education, 2007, tr 11). Tuy nhién, céch hiéu phd bién vé gido duc STEM hién nay do la
céch tiép can lién nganh trong qué trinh hoc tap cua HS, & d6 cac méon hoc khéng chi duoc day doc lap ma duoc 1ong
ghép, bo sung cho nhau nham giai quyét cac tinh hudng thuc tién trong cugc séng (Hom, 2014). Chinh dac diém nay
dem lai céc tac dung lon: (1) Gilp trai nghiém hoc tap, nghién ciru khoa hoc (NCKH) ctia HS tré nén thd vi hon vi
thiy dugc y nghia ciia mi tri thire ddi véi cude séng; (2) Gilp phét trién ning lyc caa HS théng qua cac hoat dong
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tw tim hiéu, hop tac trong qua trinh thuc hién nhiém vu hoc tap, nghién cau; (3) Gilp gan két nha truong véi dia
phuong, cong dong thdng qua viéc hudng dén giai quyét nhitng van dé mang tinh thyc tién.

Da c6 nhiéu nghién ciu trén thé gidi vé cach thic van hanh gido duc STEM, trong d6 lam rd nhitng yéu cau vé
muc tiéu, ndi dung, phuong phép va diéu kién co s vat chat khi trién khai:

a) Ve myc tiéu: Pic diém quan trong nhat khi van hanh mé hinh gido duc STEM & truong phd thong 1 xac dinh
rd ndi ham cua tri thirc STEM trong tirmg linh vuc dé tir d6 thiét lap muc tiéu giang day hiéu qua. Vi du: Dbi voi muc
tiéu “Phat trién cong dan ¢4 tri thirc khoa hoc”, dé dat dugc ki ning khoa hoc, HS can ¢6 hiéu biét vé cac y tuong
khoa hoc co ban, danh gia sy da dang ctia phuong phap NCKH va nhan thirc vé quan diém nhan thic luan caa khoa
hoc (Leuchter et al., 2014).

b) Vé ngi dung: Nhimg dinh huéng cho viéc xay dung noi dung giéo duc STEM dugc Bybee (2010) dé xuit dua
trén cac nguyén tic sau:

- Gido duc dwa vao bai canh: Puoc hiéu 1a viéc st dung bdi canh thuc t gan vai nhitng méi quan tam cua ca
nhan, x& hoi dé thyc hién hoat dong gido duc nham gitp dat duoc cac muc tiéu vé kién thirc, ki ning va thai do dé ra
cho HS. Chuong trinh danh gia HS quoC té (The Programme for International Student Assessment - PISA) phién ban
2006 d& xuat cac chi dé giang day gan voi bbi canh ma co thé sir dung trong giao duc STEM nhu: sac khde; ndng
luong hidu qua; bién doi khi hau; chat lwong méi trudng sng; giam thiéu rai ro; gioi han hiéu biét vé cac linh vyc
STEM,... (Bybee, 2010, tr 32).

- Pupc “Module héa”: Bybee (2010) nhin manh chuong trinh giang day STEM ¢ cac truong hoc nén dugc thiét
ké thanh cac module ngén dudi dang cac cha dé dé co thé trién khai kha thi va thuan loi hon mot chuong trinh giang
day STEM vaéi quy mé lon. Ngoai ra, viéc xdy dung cac chii @& STEM s& khuyén khich duoc sy tham gia cong tac
cta nhidu GV theo thé manh riéng ciia mdi ¢4 nhan, do d6 gop phan phat trién chuyén mén cua ho.

- Bdy manh yéu t6 K7 thugt va Cong nghé trong chuong trinh day hoc: Mot s6 nghién ciu cho thay, linh vyc
STEM thudng duoc chii trong di vai khoa hoc va todn hoc, ma chua chu trong ding muc t6i cAc yéu té cong nghé
va ki thuat, dac bi¢t [a “kha nang thiét ké cong nghé” ciia nguoi hoc. Trong khi nhitng wng dung thuc tién trong cudc
sdng chu yéu lién quan t6i hai yéu t6 ndy (Bybee, 2010).

¢) Vé phuwong phdp day hoc: Giao duc STEM khuyén khich sir dung cac phuong phap day hoc tich cuc nham tao
diéu kién cho HS tryc tiép trai nghiém, khdm pha va van dung kién thirc lién mon dé giai thich, danh gia cach giai
quyét van dé ciia chinh ho cho cac van dé thuc tién. Dé nang cao két qua dau ra ciia HS, thiét ké cac hoat dong giang
day theo dinh hudng STEM dugc tuan thi cAc nguyén tac dua trén nghién ciru vé cach thirc hoc tap ciia con nguoi
(Research-based Principles of How people learn) do 1a: 1ay ngudi hoc lam trung tm vai cong nghé 1a cong cu hd trg
dac lyc (Lin et al., 2020).

d) Vé méi truong hoc tdp: Gido duc STEM nhan manh sy can thiét tng dung cac wu diém ndi trgi ciia cong nghé
thong tin vao trong 16p hoc. Theo Kong (2014), méi truong hoc tap hién dai cho phep HS phét trién ki ning tu duy
vé doc viét va cong nghé xuyén subt cac hoat dong hoc tap hang ngay, cu thé: HS c6 thé sur r dung thiét bi di dong cua
minh dé truy cap cac nén tang hoc tap SO va nhiéu tai nguyén hoc tap, qua dé gitip phat trién kha nang ctia HS trong
xir li va dong héa thong tin tir nhiéu nguon khac nhau.

Céc nghién ciru trén di chi ra vai trd va nhiing cach thirc d& van hanh giéo duc STEM hiéu quéa. Tuy nhién, dé c6
m@ hinh gi&o duc STEM phi hop véi thuc tién Viét Nam van con 1a chii & can duoc nghién ciru sau hon; trong do,
viéc chuan bi vé nhan hyc, doi ngii chuyén gia lam nhiém vu giang day STEM Ia nhiing ndi dung can dugc quan tam
hang dau.

2.2. Chinh sach giéo duc STEM ¢ mét sé quéc gia trén thé gigi

Theo Razi va Zhou (2022), tai Hoa Ki, dao tao cdng dan thong thao trong cac linh vyc STEM la mét muc tiéu
quan trong trong chuong trinh gido dyc cong; cac chuong trinh cap quéc gia vé gi&o duc STEM ¢ Uc, nhur Chuong
trinh iISTEM (Invigorating STEM) bét du tir nam 2009 véi muc tiéu lam giau tri thiee cho HS bac trung hoc. Bao
c40 tong két nam 2013 thugc Dy &n nghién cau giao duc STEM cua gan 20 nudc cho thay, mic dii cac nudc ¢6 nén
tang chinh tri, kinh té, xa hoi ciing nhu truyén thong giao duc khac nhau, tuy nhién, dé thanh cong trong giéo duc
STEM déu c6 nhiing diém twong dong nhit dinh (Nguyén S§ Nam, 2018). Thtr nhat la sy chd trong vé ning lyc dbi
v6i GV giang day STEM, dién hinh nhu Phan Lan, moi GV déu phai c6 bang thac si tr& 18n, hay nhiing GV gioi nhat
s& duoc diéu dong téi day & cac viing c6 muc thu nhap thap va kho khan cia dat nude (Huang et al., 2017). Thir hai,
¢6 s cai cach vé phuong phép giang day, trong d6 tap trung lam cho céc linh vuc cua STEM tr nén tha vi va thiét
thire hon bang viée dua vao cac phuong phép giang day méi nhu: hoc tap dua trén van dé (Problem/Project-based
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learning); hoc tap dua trén thiét ké (Design-based learning); nhan manh vao su sang tao, tu duy phan bién (Huang et
al., 2017); hay mot phuong phap su pham quan trong da duoc chd ¥ nhiéu hon trong nhitng ndm gan dy 1a tap trung
Va0 viéc tich hop l1ap trinh may tinh va robot trong hoc tap (Israel et al., 2015). Thir ba, c¢6 cac chuong trinh STEM
ngoai khoa doc lap do truong phd théng phdi hop Véi cac truong dai hoc hodc cac don vi bén ngoai t6 chire, dugc
trién khai khé phé bién & cac nuéc Hoa Ki, Anh, Australia,... Thuc té cho thiy, HS rat hao hing tham gia cac budi
ngoai khoa ndy, cac chu dé trong khéa hoc STEM do it bi giéi han vé mat thoi gian va ndi dung so voi chuong trinh
chinh khda. Ngoai ra, con c6 mot s6 hinh thirc trién khai khac nhu: Ngay hoi khoa hoc cc cap, cac cau lac bo khoa
hoc, céc dy &n hoc tap STEM,.. ciing gbp phan dua gido duc STEM vao truong phd thong.

2.3. Mgt so chuwong trinh dao tao giéo vién giang day STEM trén thé gigi

Do dic tinh lién mon, gido duc STEM doi hoi nguoi thiét ké hoat dong phai co nhitng hiéu biét vira da dang lai
vira sau sic vé 4 linh virc Khoa hoc, Cng nghé, Ki thuét va Toén hoc, dong thoi ho cting phai c¢6 phuong phép giang
day STEM cho HS (Shulman, 1986). Trong khi hau hét cac GV pho thong tir trude dén nay chi duoc dao tao sau vé
chuyén nganh nhung thiéu “do rong” vé cac linh vire khoa hoc c6 lién quan, dic biét 1a day hoc tich hop, lién mén.
Wilson (2011) goi y rang GV giang day STEM can phai ndm vig 4 phuong phép thuc hanh cét 16i sau: (1) Xay
dung ¥ tuong I6n; (2) Khoi goi y twong, sang tao cua HS dé didu chinh, huéng dan; (3) Gilp HS tim hiéu y nghia
cua sy Viéc, hién tuong, va (4) thic day HS giai thich dwa trén 1ap luan va dan chang.

O Hoa Ki, gido duc STEM duoc trién khai dya trén hé thong Bo chuan khoa hoc thé hé mai (Next Generation
Science Standards - NGSS) duoc c8ng b6 vao nim 2013 va tiép tuc duoc cap nhat, hoan thién dén nay. BS tiéu chuan
nay dit ra van dé va huéng dan viéc két ndi sau hon gitra linh vuc khoa hoc va cong nghé, ki thuat; tuy theo muc do
tich hop giita céc linh vyc ma dan t6i cach tiép can, cach khai théc, tién hanh va ngudn hoc liéu, ciing nhu yéu cau
vé san pham c6 nhitng muc d6 khac nhau. Bo tiéu chuan nay xac dinh 3 try c6t chinh (Thyc hanh khoa hoc, ki thuat
- Kién thirc khoa hoc ¢t I6i - Tu duy lién mén) dé xay dung nhitng khung Ii thuyét gidp trién khai to chic day hoc
STEM pht hop véi timg déi twong cu thé. Theo do, cac chuong trinh dao tao GV ciing dugc thiét ké dya trén khung
tiéu chuan nay. Ngoai ra, Honey va cong su (2014) dé xuat mot chuong trinh boi dudng GV STEM c6 khoang 50
gid hoc trén 16p vai nhitng cha dé vé: kién thirc chuyén mén trong mdi linh vuc ciia STEM; céc phuong phap gidng
day tich hop; phuong phép thiét ké bai giang két hop nhiing chi dé chuyén mén véi STEM:; cach tng dung cong
nghé thdng tin trong giang day STEM; cach khoi goi, tao hirng thdl cho HS, tao dung méi truong hoc tap STEM...
Ngoai ra, hoc vién con c¢é 03 hoc phan thuc hanh giang day tai I6p hoc thuc té.

Tai Phan Lan, mot trong nhiing muc tiéu ma gido duc STEM hudng dén 12 thic day sy td mo va sang tao & HS
thong qua qua trinh tich hop kién thirc va ki nang ciia cac linh viee STEM nham giai quyét van dé thuc té (problem-
solving approach). Vi Vay, chuong trinh dao tao GV giang day STEM khong chi gilip phat trién vé chuyén mon, kha
nang nghién ciu, ma con nhin manh dén phuong phap hd trg HS xay dung ¥ tuong, 1ap ké hoach va giai quyét cac
van d& thuc tidn mang tinh khoa hoc (Schleicher, 2012).

Tai Han Qudc, Chinh phii cha truong thyc hién gio duc STEAM (b6 sung linh vyc “A” - Arts) dya trén phuong
phap tiép can STEM. T6 chitc KOFAC (Korea Foundation for the Advancement of Science and Creativity) chju
trach nhiém cung cip 02 chwong trinh hd trg GV gom: Chuong trinh Bdi dudng ning luc GV (Professional
Development Programs) va Chuong trinh Phat trién doi ngii nghién ctu STEAM (STEAM Research Group of
Teachers). Chuong trinh Bi dudng ning lyc GV goém 3 cap do: khoa hoc truc tuyén ¢ cap do nhap mon (15 gid)
cung cip kién thirc tong quan vé chinh sach, muc tiéu va dinh huéng tiép can trong giang day STEAM; khéa hoc co
ban két hop giita dao tao tryc tiép va truc tuyén (45 gio) cung cap kién thirc chuyén mén, ki ning sur pham dé trién
khai giang day tich hop, xay dung chién lugc giang day,...; khéa hoc nang cao (52 gid) véi muc tiéu chinh 1a phat
trién ning lyc cia GV trong viéc tao ra cac ndi dung STEAM dé giang day (Kang, 2019).

Tai Singapore, viéc phét trién ki ning ctia GV trong thé ki XXI c¢6 dé cap dén viéc hinh thanh cac nang luc can
thiét lién quan t6i gido duc STEM nhu: tur duy phan bién, tr duy sang tao, ki ning giao tiép va giai quyét van de,..
Theo do, chuong trinh déo tao cho GV khoa hoc dé giang day STEM can gitp GV hinh thanh céc ki nang trén cung
V6inang luc ve: thiét ké ki thudt, xéc dinh van dé va giai quyét van d¢, tim hiéu s khac biét giita cac linh vuc STEM,
cach thiét ké nhiém vu va trién khai STEM trong truong hoc. Bang cach nay, cac GV khoa hoc dugc giao nhiém vu
day STEM trong truong hoc s& ¢6 su tu tin va kién thirc dé tham gia vao viéc giang day STEM (Tan et al., 2016).

Nhiéu qudc gia & khu vie chau A nhu Nhat Ban, Dai Loan, Thai Lan ciing rat chi trong vao cong tac dao tao
GV STEM dua trén mé hinh cua Hoa Ki. Céc qudc gia ndy bt dau c6 cac chuong trinh dao tao GV day STEM, mot
s6 nude ké thira va phét trién tir nganh dao tao cac GV day cac mdn khoa hoc tw nhién (goi 1a Science Education).
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Cac chuong trinh dao tao va bdi dudng GV vé STEM kha phong phd, bén canh nhiing hoat dong chinh quy tai céc
truong dai hoc, ciing c6 nhidu chuong trinh khéng chinh quy va khéng tap trung, nhu cac khoa hoc truc tuyén (online
courses) hodc cac hoi thao truc tuyén (webinars). C6 nhiéu noi dung GV duoc tap huan, nhung phé bién nhat Ia
phuong phap tao himg tht cho ngudi hoc va cai tién ndi dung bai hoc.

2.4. Thuc trgng trién khai giao duc STEM tgi Vigt Nam

Mot trong nhimg chuong trinh gido duc STEM dAu tién duoc dua vao Viét Nam 1a cua Cong ty Co phén DTT
Eduspec vao ndm 2010 trén nén tang 2 mon hoc Cong nghé thong tin va Robotics danh cho ddi twong HS pho thong
tir 1op 1 dén 16p 12. Tirnam 2012, Bo GD-DT d trién khai nhiéu phong trao, cudc thi, chuong trinh thi diém vé giao
duc STEM, qua d6 budc dau cé nhiing lan toa, tic dong tich cuc, lam chuyén bién trong day va hoc tai cac truong
phé thdng trén ca nudce. Tuy nhién, cc phong trao van dimg lai & hinh thirc cac cudc thi, thao giang ma chua tré
thanh hoat dong phd bién va tu nguyeén ciia GV pho thong.

Trudc yéu cAu ngay cang cao Vé chat lwrong ngudn nhan lec, Thi tuéng Chinh pha (2017) di ban hanh Chi thi
s6 16/CT-TTg ngay 04/5/2017 V& viée ting cudng ning luc tiép can cudc Cach mang cong nghiép lan thir 4. Mot
trong cac giai phap duoc néu ra trong Chi thi la “can thay dol manh mé cac chinh sach, ngi dung, phuong phap gido
duc va day nghé nhim tao ra nguon nhan lyc co kha nang tiép nhan cac xu thé cong nghé san xuat méi, trong doé can
tap trung vao thic day dio tao vé khoa hoc, cong nghé, ki thudt va toan hoc (STEM)”. Tiép d6, Bo GD-DT (2018)
cling da xac dinh: “Cung véi cac moén Toan, Khoa hoc, Khoa hoc tu nhién, Vat li, Hoa hoc, Sinh hoc va Tin hoc,
mo6n COng nghé dong vai trd quan trong trong viéc thuc hién gido duc STEM”.

Theo béo cAo tai Hoi thao “Kinh nghiém quéc té vé gido duc STEM va nhitng van dé dat ra voi Viet Nam” (Bo
GD-DT, 2017), mic du viéc trién khai gido duc STEM ¢ tmcyng phd thong da dat dugc mot s6 két qua nhit dinh, tuy
nhién so vei nhitng kinh nghiém trién khai trén thé giéi, gido duc STEM tai Viét Nam van con nhiéu diéu can cai
thién. Mot trong s6 d6 14 trinh ¢ GV chua dép tmg duoc yu cau. Theo mot s nghién ciru vé thyc trang ning luc
day hoc tich hop cua GV THCS & céc tinh, thanh phé khu vuc Nam Bo, c6 dén 58,4% GV tu danh gia ning luc day
hoc tich hop va kién thrc lién nganh caa minh chi & mirc d6 trung binh. Phan lén GV chi duoc do tao don moén, gip
kho khan néu trién khai day hoc theo hudng lién nganh nhu gido duc STEM (Ngb Minh Oanh, 2016). Trén thyc té,
Viét Nam hién nay chua c6 chuong trinh day hoc STEM thong nhat, ma chi 1a dinh huéng dudi dang ma, linh hoat
trong khuon khé quy dinh caa hoat dong giéo duc trai nghiém do Bo GD-BT ban hanh. Theo do, khung ning luc
GV d giang day STEM va s6 luong céc chuong trinh boi dudng ning luc giang day STEM cho GV hién van con
han ché.

2.5. Pé xudt ngi dung dao tgo ngdn han cho giéo vién dgy STEM bdc phé thong tai Viét Nam

- Néi dung dé xudt: Nham nang cao ning lyc doi ngii GV giang day chuong trinh STEM béc phd thong, gép
phan day manh hiéu qua trién khai gido duc STEM tai Viét Nam trong thoi gian t6i, dua trén co s¢ cac kinh nghiém
trién khai cia qudc té va dac diém cua hoat dong bdi dudng ngan han, nhém tac gia dé xuét cac noi dung dao tao GV
STEM véi muc tidu mo rong kién thic tong quat va chuyén su, ciing nhu phat trién cac ki ning giang day cho GV
trong gido duc STEM thdéng qua cic phwong phap dao tao tich hgp.

Bang 1. Khung chirong trinh ddo ta0 ngen han GV gidang day STEM

Giai doan | Module
5 A. Giai doan dao tao (khoing 60 gio hoc trén lop; 45 gio tw hoc) 5
Al. Tong quan vé gido duc STEM Module 1: Triét Ii gi4o duc va cac md hinh, xu hudng giéo duc pho

- Bao gom gio hoc tai 1op va gio tu hoc tai | théng & thé ki XXI.
nha (cé giam sat);

- Phuong thire: bai giang va chuyén dé, cac
hoat dong nghién ciiu va béo céo két qua.
A2. Phuong phap t6 chuc I6p hoc STEM | Module 3: Phét trién kha nang nhan thic cua HS trong 16p hoc
- Bao gdom gio hoc tai 1p va gio tu hoc tai | STEM.

nha (c6 giam sét); ‘ Module 4: Trién khai nghién citu khoa hoc cho HS pho théng.

- Phuong thurc: bai giang va chuyén de, 16p | Module 5: Xay dung méi truong hoc tap tich cuc, chu dong.

hoc thir nghi¢m, thuc hanh viet. Module 6: Thuc hanh t6 chtic 16p hoc STEM.

A3. Phuong phap tich hop cac linh vuc | Module 7: Tich hgp khoa hoc, ki thuat, cdng nghé théng tin trong
trong gido duc STEM giang day STEM cho HS.

Module 2: Téng quan vé gi4o duc STEM va chuong trinh do tao
STEM.
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- Bao gom gio hoc tai 1p va gid tw hoc tai | Module 8: Hinh thanh ¥ tuéng va doi mai sang tao trong gido duc
nha (cé giam sat); STEM.

- Phuong thirc: bai giang va chuyén dé, viét | Module 9: Xay dung cong ddng hoc tap STEM.

gi4o an, 16p hoc thir nghiém va thuc hanh | Module 10: Trién khai kiém tra, danh gi.

giang day. Module 11: Thyc hanh thiét ké va giang day STEM.

B. Giai doan thuc tap (khoang 16-20 gio)

Bao gom: Hoc vién thuc hién 03 hoat dong chinh:

- Thoi luong luyén tap viét gido an va thuc | - Hoc vién chuan bi mot bai giang, sau d6 thuc hanh giang day ¢ cac
hanh giang day (tai nha); 16p hoc chinh khéa tai truong THPT cta minh.

- Thoi Iwong quan sét tiét hoc thuc té; - Hoc vién dugc phan nhém:; tham gia quan sat va cho y kién danh
- Thoi lwong giang day mau; gia vé cac gio thuc hanh giang day STEM cuia tit ca thanh vién trong
- Thoi Iwong nhan phan hoi, danh gia. nhom.

- Hoc vién viét bai thu hoach, thao luan nhém va nhan gép y tir cac
thanh vién trong I6p ciing nhu tir chuyén gia hudng dan.

Chuong trinh dao tao ngan han cho GV STEM dugc nhom tac gia dé xuat gom 02 giai doan: dao tao va thyc tap.
Trong do, giai doan dao tao (gém 11 Module véi 60 gid tai lop, 45 gid tu hoc ¢6 gidm sat) chi trong vao 03 mang
ndi dung di tir tong quat dén chuyén sau lién quan dén kién thirc va cac ki niang trién khai déi véi 16p hoc STEM
danh cho GV bac phd thong, d6 1a: + Hiéu biét tong quan vé gido duc STEM théng qua tim hiéu va kham phé céc
triét Ii gi4o duc, md hinh va xu huéng gido duc pho thong ¢ thé ki 21, 1am quen vai khai niém STEM va tinh hinh
phét trién, dac diém cua gio duc STEM tai Viét Nam va trén thé gii; + Hiéu biét va thuc hanh céc phuong phap,
ki thuat to chirc 16p hoc STEM hiéu qua thdng qua nén tang vé qua trinh nhan thirc ciia HS, cic phuong phap NCKH
& bac phd thf)ng giai phap nhim thuc day sy tim toi va dam mé NCKH cua HS, tir 6 x4y dung méi trudng hoc tap
tich cuc, khuyén khich HS chu dong kham phé cac linh vuc STEM; + Hiéu biét va thyc hanh cac phuong phap tich
hop, lién modn cdc linh vyc trong STEM, hinh thanh cac y tuong va tu duy doi moi dé qua do phat trién nhitng chién
lugc vé kiém tra, danh gia va xdy dung cong dong hoc tap STEM chuyén nghiép va tich cuc. Vé giai doan thuc tap
(gdm 16-20 gid): Pugc thiét ké voi muc tiéu gidp hoc vién trai nghiém qué trinh 1ap ké hoach, chuan bi ngi dung,
quan sat mau va thuc hanh giang day bai hoc STEM véi 16p hoc thuc té. Dya trén cac y kién nhan xét, gop y tir
chuyén gia va hoc vién dong cap sé Ia kinh nghiém bé ich dé hoc vién trién khai hiéu qua sau khi két thic khéa hoc.

- Phuirong phdp giang day: Gido duc STEM yéu cau GV trg thanh ngudi huéng dan, vi thé can mot méi truong
phti hop dé GV va HS c6 thé trao dbi, twong tac 1-1, do do, hoat dong dao tao GV STEM chd trong trién khai véi
nhiéu phuong phéap dao tao trai nghiém, sang tao nham giup GV lam quen dé &p dung nguoc lai vao thyc té giang
day cho HS: thdng qua lop hoc thir nghiém, thuc hanh viét, cac bai giang va chuyén dé, thuc hanh giang day.

- Bgi ngui giang vién, chuyén gia: Doi ngli giang vién, nghién ciu vién tir cic co s¢ gido duc dai hoc, cac vién
nghién ctru duge dé xuat 1a lyc Iwong giang day chinh cho céc chuong trinh huan luyén GV STEM. Véi chuyén mén
cao, kinh nghiém day dan va ludn cap nhat céc xu thé vé cong nghé, ki thuat mai nhu: cong nghé thong tin - truyén
thong, co khi - tyr dong hda, tri tué nhan tao..., viéc két hop véi cac co so giéo duc dai hoc s& g6p phan trién khai hiéu
qua chuong trinh dao tao GV STEM. Bén canh do6, viéc tham gia clia chuyén gia nudc ngoai vao qua trinh dao tao
ciing can duoc ch trong dé tang cuong chia sé kinh nghiém tir cac qudc gia phéat trién trén thé gigi, tir do giup lam
phong pha thém hiéu biét va kinh nghiém cho GV giang day STEM.

3. Két luan

Ning lyc ciia d6i ngii GV luén 13 yéu td quan trong, anh huong phan lén dén chat lugng giang day cac chuong
trinh gido duc noi chung va chuong trinh gido duc STEM noi riéng. Dya trén viéc nghién ciru cac mé hinh trong dao
tao va phét trién doi ngii GV giang day STEM tai chau Au, Hoa Ki, Pong A.. ., bai bao da d& xuét cac ni dung cu
thé trong dao tao ngan han ngudn nhan lyc giang day STEM bac pho thong tai Viét Nam hién nay, trong d6 nhan
manh viéc boi dudng nang lyc day hoc tich hop va kién thic lién nganh, cling nhu st dyng phuong phap két hop
giira Ii thuyét va thuc hanh thyc té nham gitp GV pho thong dap (g cac yéu cau co ban khi trién khai gido duc
STEM tai don vi cia minh. Tuy nhién, dé noi dung giang day dugc trién khai vao thuc té, doi hoi phai ¢ nhiing
nghién ctru chuyén sau hon nira, ciing nhu ¢6 céc hoat dong khao nghiém va danh gia hiéu qua caa chuong trinh dé
xuat theo bdi canh timg dia phuong, nha trudng. Nhin chung, dé gido duc STEM phét trién va dat hiéu qua, Nha
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nuéc van phai giit vai trd chii hyc trong viéc ban hanh cac chinh sach, cha truong va ¢6 nhitng hudng dan cy thé hon
nham dinh hwéng va ho tro cac dia phuong trong viéc trién khai va danh gia hiéu qua gido duc STEM.
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