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Tom tit: Trong boi canh trién khai Chmfng trinh Gido duc pho thong 2018, giao duc STEM o truong trung hoc co so
d‘mrc coi la mot hwong di quan trong nham phat trién pham chdt va ning hec nguoi hoc, ddc biét la ning lyc giai quyét
van dé, sang tao va dinh huong nghé nghiép. Tuy nhién, tai nhiéu nha trmfng, hoat déng gido duc STEM van con mang
tinh phong trao, tuy hng, chwa dwoc quan ly ner mot chudi hoat déng gdn véi muc tiéu, san phdm va tiéu chi danh gid ré
rang. Bai bao nay nham Zam ro co 5o Iy lugn vé quan 1y hoat d‘ong gido duc STEM theo tiép cdn san pham ¢ trmmg trung
hoc co s6; phdc hoa mot s6 nét thuc tién hién nay; tiv dé dé xudt mot s6 bién phdp quadn ly theo huwéng coi san pham hoc
tap trong gzao duc STEM la trung tdm cua qua trinh lgp ké hoach, to chirc, chi dao va kiém tra — danh gia. Cac bién phap
chui yéeu bao gom ndng cao nhan thirc vé tiép cin san pham xay du’ng khung san phdm va tiéu chi danh gza déi méi lgp ké
hoach va thiét ke chii @é, du an STEM theo chudi san phdm; phdt trién dji ngii gido vién, tang cwong diéu kién dam bao va
két néi cac nguon luc xd héi; doi méi kiém tra, danh gid, sir dung san pham STEM nhir minh chirng chdt heong gido duc va
co s cai tién quan Iy. Két qua nghién cieu goi mé cdch tiép cdn phit hop cho can bg quan 1y truong trung hoc co o trong
viéc 16 chire hoat dong giao duc STEM hiéu qud va bén vitng hon.

Tir khéa: quan ly; gido duc STEM; trung hoc co s6; tiép can san pham; san pham hoc tp.

MANAGEMENT OF STEM EDUCATION ACTIVITIES IN LOWER SECONDARY
SCHOOLS FROM A PRODUCT-BASED APPROACH

Abstract: In the context of implementing the 2018 General Education Curriculum, STEM education in lower secondary
schools is considered an important direction for developing students’ qualities and competencies, especially problem-
solving, creativity, and career-orientation competencies. However, in many schools, STEM education activities remain
movement-based and spontaneous, and have not yet been managed as a sequence of activities associated with clear
objectives, products, and assessment criteria. This article aims to clarify the theoretical basis for managing STEM education
activities from a product-based approach in lower secondary schools; sketch some salient features of current practice; and
thereby propose several management measures that place learning products in STEM education at the center of planning,
organizing, directing, and inspection—assessment processes. The main measures include: raising awareness of the product-
based approach; building a framework of products and assessment criteria; renewing planning and design of STEM themes
and projects in product chains; developing the teaching staff; strengthening enabling conditions and connections with
social resources; and innovating assessment by using STEM products as evidence of educational quality and as a basis for
managerial improvement. The findings suggest an appropriate approach for school managers at the lower secondary level
in organizing STEM education activities in a more effective and sustainable manner.
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Trong nhitg nim gan day, gido duc STEM
(Science, Technology, Englneerlng, Mathematlcs)
duogc quan tdm manh mé & nhleu quoc gia nhu mot
chién lugc phat trién ngudn nhan lyc chat luong
cao trong bbi canh Cach mang cong nghiép 4.0.
O Viét Nam, viéc tich hop cac noi dung STEM
vao nha truong phd thong dugc thé hién 13 trong
Chuong trinh Gido duc pho thong 2018 véi dinh
huéng phét trién pham chat va ning lyc, dic biét
qua cac mon Khoa hoc Tu nhién, Cong ngh¢, Tin
hoc, Toan hoc va hoat dong trai nghiém, hudng
nghiép. Tai cap trung hoc co s¢, giao duc STEM
gitip hoc sinh budc dau tiép can tu duy khoa hoc
— cong nghé, 1am quen voi giai quyét cac van dé
thuce tién thong qua céc du an, mo hinh, san pham,
tur d6 hinh thanh dong co hoc tap, himg tha kham

pha va dinh huéng nghé nghiép soém. Hoat dong
gido duc STEM ¢ truomg THCS ¢6 thé dugc trién
khai duéi nhiéu hinh thire: day hoc tich hop theo
cha d&, du an; cau lac b STEM; ngay hoi STEM;
tham gia c4c cudc thi sang tao khoa hoc k¥ thuat...
Tuy nhién, thuc té & khong it nha trudng cho thay
hoat dong gido duc STEM con mang tinh ty phat,
thoi vy, phu thudce vao sy nhiét tinh cua mot )
gido vién, thiéu myc tiéu, ké hoach va tiéu chi danh
gi4 16 rang. San pham STEM cua hoc sinh nhiéu
khi chi duoc coi nhu “san pham du thi” trong mot
vai su kién, chua dugc st dung nhu minh ching
cu thé cho két qua hoc tap, chua gin két chat ché
v6i chuan dau ra vé nang luc. Quan Iy hoat dong
gido duc STEM vi thé cling chu yéu ding ¢ mirc
t6 chirc su kién, phé duyét ké hoach theo nam hoc,
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kiém tra hoat dong theo tién do, chua thuc sy léy
san pham hoc tap lam trung tam.

Trong bdi canh d6, viéc nghién ctru quan 1y
hoat dong gido duc STEM ¢ trudong trung hoc co
s& theo tiép can san pham 14 can thiét. Tiép can
nay nhin manh viéc xac dinh rd cac san phém
dau ra mong doi, xdy dung tiéu chi danh gia, to
chuc quy trinh dé hoc sinh tao ra san phém, déng
thoi str dung san phdm nhu cin cr dé danh gia
chét luong day hoc va diéu chinh quan ly. Bai bao
tap trung tra 101 cau hoi: (1) Quan ly hoat dong
gido duc STEM theo tiép cén san pham & truong
THCS dugc hiéu nhu thé nao? (2) Nhitng han ché
chu yéu trong thuc tién hién nay 1a gi? (3) Can
nhitng bién phap quéan Iy nao dé nang cao hiéu qua
gido duc STEM ¢ truong THCS trén nén tang tiép
cén san pham?

II. COSO LY LUAN

2.1. Gio duc STEM va dic diém hoat dong
giao duc STEM ¢ THCS

Gido duc STEM duoc hiéu 1a cach tiép can
gido duc trong do ndi dung khoa hoc, cong nghé,
k¥ thuat va toan hoc dugc tich hop trong qua trinh
t6 chirc cac hoat ddng hoc tap va trai nghiém giap
nguo’l hoc van dung kién thuc, k¥ nang dé g1a1
quyet cac van dé thyc tién, tao ra san pham cu thé.
O cap THCS, hoat dong gido duc STEM c6 mot
s6 dic diém:

Tinh tich hop lién mén cao: cac kién thirc Toan,
Vat li, Hoéa hoc, Sinh hoc, Cong ngh¢, Tin hoc...
duoc két ndi trong cung mdt chu dé, du an.

Tinh trdi nghiém — thyc hanh — ing dung: hoc
sinh dugc tham gia thiét ké, ché tao, thu nghiém
va hoan thién san pham.

Tinh sang tao va giai quyét van dé: nguoi hoc
phai tu duy, dé xuat giai phap, xir i tinh hudng
trong qué trinh 1am san pham.

Tinh hop téc: hoat dong STEM thudng to chirc
theo nhom, doi hoi ki ning giao tiép, phan cong,
phdi hop.

Nhu véy, san pham STEM khong chi 1a két qua
vat chat (mo hinh, thiét bi, poster, clip...) ma con
ham chira qué trinh van dung kién thirc, k¥ ning,
thai do cua hoc sinh.

2.2. Quén ly hoat dong gidao duc STEM &
truong THCS

Quan ly hoat dong gido duc STEM ¢ trudng
THCS 1a qué trinh tdc dong c6 td chtre, ¢6 ké hoach
ctia can by quan ly nha truong (hiéu truéng, phd
hiéu truong, to trudng chuyén mon...) nham dam
bao cho hoat dong gido duc STEM dugc trién khai
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phu hgp muc tiéu gido duc, hi¢u qua, bén virng.
Nbi dung quan 1y thudng bao gom: xdy dung ké
hoach, t6 chtrc bd méy va phan céng nhiém vy, chi
dao trién khai cac hoat dong, kiém tra — danh gia
va cai tién. Trong bdi canh doi méi gido duc, quan
1y hoat dong giao duc STEM khong chi dung lai &
viéc phe duyet céc ké hoach su kién hay cudc thi,
ma can gan voi viée tich hop chu dé STEM vao
chuong trinh nha trudng; két ndi véi hoat dong
trai nghiém, huéng nghiép; bao dam ngudn lyuc va
moai truong sang tao cho hoc sinh.

2.3. Tiép cén sian phim trong to chirc va
quan ly hoat dong glao duc

Tiép can san pham (product-based approach)
trong gido duc nhéan manh viéc xac dinh va mo ta
rd rang san pham hoc tap ma ngudi hoc phai tao
ra, xem d6 1a can ctr chil yéu dé danh gia két qua
va diéu chinh qué trinh day hoc. San pham hoc tap
c6 thé 1a mot bai thu hoach, mot bao cao nghién
clru, mot md hinh, mot thiét bi ki thuat, mot video,
mot bai trinh bay, hay mét hd so nang luc.

Trong gido duc STEM, tiép can san pham cang
cd y nghia, boi muc tiéu cua STEM la gitp hoc
sinh tao ra nhitng san pham cé gia tri thyc tién dwa
trén viéc van dung kién thire lién mén. Tiép can
san pham bao ham céac dic trung;

Pinh huéng dau ra (outcome/product-oriented):
xac dinh san pham mong doi va tiéu chi chét lugng
ngay tir giai doan 1ap ké hoach.

Quy trinh tao san pham: chu trong to chtrc cac
budc tim hiéu van dé, d& xuat giai phap, thiét ké
mau, ché tao, thir nghiém, hoan thién, trinh bay.

Danh gia theo ti€u chi: sir dung rubrics, thang
md ta mirc d9 dat duoc cua san pham, ca vé mat
ky thuat va vé mat thé hién nang lyc, thai do cua
hoc sinh.

Phan hdi va cai tién: coi san pham 1a cin ctr dé
phan hoi, huéng dan hoc sinh diéu chinh; dong
thoi gitip can bd quan 1y va gido vién cai tién hoat
dong gido duc.

2.4. Noi dung quan ly hoat dong gido duc
STEM theo tlep can san pham

Van dung tlep can san pham, hoat dong quan ly
gido duc STEM & THCS ¢6 thé dugce cu triic theo
cac ndi dung sau:

Quan Iy muc tiéu va ké hoach hoat dong STEM:
Hiéu truong chi dao xac dinh rd muc ti€u nang lyc
va san pham dau ra cho timg nam hoc, timg chu dé
STEM. Trong ké hoach nadm hoc, cac hoat dong
STEM can dugc bd tri nhw mot ciu phan hiru co
ctia chuong trinh nha trudng, khong chi 1a “phan
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viéc thém”. Mdi cha dé, du 4n cin néu rd: san phém
cu thé (vi du: mo hinh nha chéng 1ii, hé thong tudi
nude tu dong, poster vé tiét kiém nang luong...),
tiéu chi chat luong va thoi gian hoan thanh.

Quan Iy thiét ké chii dé, dw dn STEM gdin voi
san pham: Ban glam hiéu, t6 chuyén mén chi dao
gi4o vién thiét ké cac chu dé, dy an voi yéu cau
san pham rd rang, pht hop la tudi, tan dung diéu
kién dia phuong. Ho so chu dé can thé hién duoc
mdi lién hé gitra muc tiéu ning luc — ndi dung
kién thuc — hoat dong hoc — san phém va ti€u chi
danh gia.

Quan ly 16 chirc thuc hién hoat dong STEM
theo quy trinh tao san pham: Nha truong to chirc
cho hoc sinh tham gia c4c budc: hinh thanh y tuong,
lap ké hoach, phan cong trong nhom, thuc hién, thir
nghiém, diéu chinh, hoan thién, trinh bay san phém.
Can bd quéan ly phai tao diéu kién vé thoi gian, khong
gian, vat lidu, thiét bi; dong thoi c6 co ché phdi hop
gilta gido vién cac mon, gitta nha truong voi phu
huynh va cac don vi ngoai nha truong.

Quan ly danh gia san pham STEM: Pénh gia
san pham STEM khong chi 1a cham diém mo hinh
hay thiét bi, ma can xem xét muc do dap tmg cac
tiéu chi vé: tinh khoa hoc, tinh ki thuét, tinh sang
tao, tinh ung dung, tinh tham my, kha nang trinh
bay, lam viéc nhom... Coéng cu danh gia co thé
1a bang tiéu chi (rubrics), phiéu quan sat, nhat ky
hoc tap, hd so san phém. Két qua danh gid dugc
su dung dé ghi nhén, khen thudng; déng thoi lam
can cir dé cai tién ké hoach, noi dung va phuong
thue t6 chuc hoat dong STEM.

2.5. Cac yéu t6 anh hwéng

Mot s6 yéu t6 tac dong manh dén quan ly hoat
dong gido duc STEM theo tiép can san pham ¢
THCS goém: Nhan thuc va nang luc quan 1y cua
hiéu trudng, ban gidm hi€u; Nang luc chuyén mon
va nang lyc to chirc hoat dong STEM cua gido
vién; Co s& vat chat, thiét bi day hoc, phong thi
nghiém, khong gian sang tao; Sy ung h cia phu
huynh, chinh quyén dia phuong, doanh nghiép;
Co ché khuyén khich, khen thuéng; van hoa nha
truong, tinh than d6i méi sang tao.

1. KET QUA NGHIEN CUU

3.1. Thye trang mot s6 vin dé trong quan Iy
hoat dong gido duc stem & THCS

Thyec trang 16 chirc hoat dong giao duc STEM

Trong thoi gian qua, nhidu truong THCS da
quan tim to chic ngay hoi STEM, cau lac bd
STEM, cho hoc sinh tham gia cac cudc thi khoa
hoc ki thuat cap quan/huyén, tinh. Mot sb truong

dua cac chu d& STEM vao day hoc cac mon Khoa
hoc Ty nhién, Cong nghé, Tin hoc; t6 chirc dy 4n
trai nghiém vé méi trudng, ning luong, an toan
giao thong...

Tuy nhién, mtrc d6 trién khai gitta cac trudng,
gifta cac nam hoc con chua dong déu. O nhiéu
noi, hoat ddng STEM chu yéu gén vO1 mot vai su
kién trong diém trong nam; sé luong cha dé, dy an
con han ché; viéc gén két véi chuong trinh chinh
khoa chua rd rang.

Thuc trang quan ly hoat dong giao duc STEM

Vé ké hoach: phﬁn 16n nha truong da dua hoat
dong gido duc STEM vao ké hoach nam hoc, song
ndi dung con chung chung; chua xac dinh cu thé
san phém dau ra cho tung hoat dong; thiéu 10 trinh
phat trién theo timg ndm hoc, timg khéi 16p.

V& td chirc thuc hién: nhiéu truong dua chu
yéu vao nhom gido vién c6 ning lyc, dam mé,
hoidc mot s6 cau lac bo nong cbt; chua ¢ co ché
phéi hop chit ché giita cac to chuyén mén.

Vé nguén luc: diéu kién co s& vat chat, thiét bi,
vat liéu cho hoat dong STEM con han ché; kinh
phi chu yéu dua vao nguén x4 hoi hoa; viec két
ndi doanh nghiép, co s san xuét, truong dai hoc
chua thuong xuyén.

Vé kiém tra, danh gia: hoat dong danh gia
cha yéu tap trung & cac cudc thi, ngy h01 tiéu
chi danh gia san pham thuong do ban t chirc
quy dinh, it dugc ndi hoa vao hé thong danh gia
thudng xuyén cia nha truong. Két qua san pham
STEM cua hoc sinh it khi dugc st dung nhu minh
chimg trong danh gia nang luc, xép loai hoc tap.

3.2. Uu diém, han ché va nguyén nhén

Uu diém: Giao duc STEM da gép phan tao san
choi sang tao, taing hung thu hoc tap cho hoc sinh;
Mot s6 nha truong, gido vién da tich liy duoc kinh
nghiém trong thiét ké va t chirc chu dé, du 4n STEM;
san pham ciia hoc sinh dat giai tai cac cudc thi.

Hgn ché: Chua hinh thanh khung san pham
STEM va tiéu chi danh gia thong nhat trong nha
truong; San pham hoc tap chua duoc str dung mot
cach hé théng nhu cin ctr danh gia ning luc va
chét luong day hoc; Quan ly hoat dong gido duc
STEM con ning vé quan ly sy kién, chua quan 1y
theo quy trinh tao san pham.

Nguyén nhén: Nhan thtc vé tiép can san pham
trong giao duc STEM cua mot bd phan can bo quan
1y, gido vién con han ché; Nang luc thiét ké chu dé,
du 4n gin v6i san pham cua gido vién chua dong
déu; Thiéu tai liéu hudng dan cu thé, thiéu co ché
khuyén khich; Diéu kién co so vét chét, thoi lugng
chuong trinh, &p lyc thi cu... cling 1a rao can
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3.3. Bién phap quan ly hoat dong gido duc
stem & trueomg THCS theo tiép cin san phim

Bién phdp 1: Ning cao nhén thirc vé tiép cin
sdn pham trong gido duc STEM

Hiéu truong can td chirc cac budi sinh hoat
chuyén dé, hoi thao nodi bd dé théng nhét nhan
thirc: san pham hoc tap trong gido duc STEM
khong chi phuc vu thi cu, trung bay ma con la
minh chiing cho nang lyc hoc sinh va chét lugng
day hoc. Can bo quan 1y, gido vién hiéu rd cac dic
trung cua tiép can san pham (dinh hudng dau ra,
tiéu chi 16 rang, quy trinh tao san pham, danh gia
theo rubrics) va vai tro cia no6 trong quan ly hoat
dong gido duc STEM.

Bién phdp 2: Xiy dung khung sin phim va
tiéu chi danh gid sin pham STEM

Nha truong can cha dong xay dung khung
san phim STEM gdm: Céac loai hinh san pham
pht hop timg khdi 16p (md hinh, thiét bi don
gian, poster, video, bdo cdo nghién clru nhd...);
M3au mé ta san pham (tén, muc dich, chirc ning,
nguyén i hoat dong, vat li€u, quy trinh ché
tao...); Hé thong tiéu chi danh gia (rubrics) voi
cac muec do, gén voi yéu cAu can dat vé nang luc
khoa hoc, ki thuat, cong nghé, toan hoc, nang
luc giai quyét vin dé, sang tao, hop tac; Khung
tiéu chi co thé xay dung theo huéng mé, linh
hoat, cho phép gido vién diéu chinh tiy theo mdi
cha d& nhung van dam bao théng nhit trong toan
truong. Khi d6, can bd quan 1y ¢6 can cir cu thé
dé theo ddi, danh gia va so sanh giita cic hoat
dong, cac nam hoc.

Bién phdp 3: Péi méi lip ké hoach hoat dpng
gido duc STEM theo chuéi sin phim

Thay vi xay dung ké hoach hoat dong STEM
o1 rac theo su kién, nha truong nén 1ap ké hoach
theo chudi san pham cho timg nam hoc, timg khéi
16p. Vi du:

Khdi 6: chudi san phdm vé chu dé méi truong
séng, nudce sach, tiét kiém nang lugng don gian.

Khdi 7: chudi san pham vé nong nghiép thong
minh, an toan giao thong.

Khéi 8-9: cac san pham phirc tap hon, gin voi
nghién ctru nhd, van dung kién thirc Toan, Ly,
Hoéa, Sinh, Cong nghé, Tin hoc.

Trong mdi ké hoach, cAn néu ro: muc ti€u nang
luc, san phém cu thé, thoi gian thuc hién, luc
luong tham gia, ti€u chi danh giad. Can bd quan ly
vira gilr vai tro dinh hudng chién lugc, vira thuc
hién gidm sat qua trinh xay dung ké hoach ciia cac
t6 chuyén mon.
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Bién phdp 4: Té chirc, chi dao thwc hi¢n hoat
dong STEM bdo dim quy trinh tao sin phim

Hié¢u trudng chi dao t6 chirc hoat dong STEM
theo mot quy trinh tuong ddi théng nhat: Xac dinh
van dé thyc tién; Hinh thanh ¥ tudng san pham;
Thiét ké, 1ap ké hoach lam viéc nhom; Ché tao,
thr nghiém san phém; Hoan thién, trinh bay, bao
vé san pham; Phan hoi, diéu chinh.

Trong qua trinh d6, can bd quan 1y can: BS tri
thoi lwong hop 1y (Iong ghép trong céc tiét hoc,
hoat dong trai nghi€m, sinh hoat cau lac bd); Tao
diéu kién vé khong gian (phong thi nghiém, phong
STEM, thu vién md), vat liéu, thiét bi; Theo doi,
hd tro kip thoi khi gido vién, hoc sinh gap kho
khan; Khuyén khich da dang hoa hinh thic trinh
bay san phém (trién 1am, dién thuyét, video, cudc
thi ndi bo).

Bién phdp 5: Phat trién dji ngii gido vién cot
cdn vé gido duc STEM

Gi4o vién 1a lyc luong truc tiép thiét ké va
hudng dan hoc sinh tao san phém. Vi vay, hi¢u
truong cAn: Lua chon, boi dudng mot doi ngi
gido vién nong cbt & cac mon Toan, Khoa hoe Ty
nhién, Cong ngh¢, Tin hoc; Tb chirc cho gido vién
tham gia tap huén, dy gi0, chia sé¢ kinh nghiém
vé thiét ké chu dé, du an STEM theo tiép can san
pham; Xay dung cong ddng hoc tip trong nha
truong (nhom STEM) dé cung nghién ciru tai
lidu, x4y dung ngan hang chu d¢, san pham mau;
Gian két qua trién khai gido duc STEM véi danh
gia, xép loai thi dua, cong nhan sang kién kinh
nghiém, dé tai nghién ciru ciia gido vién.

Bién phdp 6: Ting cwong diéu kign dam bdio
va huy dong nguon lwc xi hoi

Tiép can san pham doi hoi c6 vat lidu, thiét bi,
khong gian trai nghiém. Nha truong can: Sip xép,
cai tao phong thi nghiém, phong bd mén thanh
khong gian STEM linh hoat; Tan dung vat li¢u tai
ché, ngudn lyc dia phuong dé giam chi phi; Két
nbi v6i doanh nghiép, co s¢ san xudt, trudong dai
hoc dé t6 chtrc tham quan, thyc tip, hd trg chuyén
mon va tai tro vat liéu, thiét bi; Xay dyng co ché
phdi hop véi phu huynh trong viée hd trg, khich 18
con em tham gia hoat dong STEM.

Bign phdp 7: D6i méi kiém tra, danh gid va sie
dung sin phim STEM nhw minh chieng chit liwong

Cén b quan 1y can chi dao: Long ghép danh
gi4 san phim STEM vao danh gia thudng xuyén,
danh gia qua trinh cta hoc sinh; két qua nay cé
thé dugc ghi nhan trong hoc ba, hd so nang luc;
Xay dyng quy trinh chdm, phan bién, nhan xét san
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phém mot cach minh bach, ¢6 sy tham gia cua gido
vién nhiéu mén, tham chi moi chuyén gia ngoai
trudng; Str dung san pham STEM nhur “bd suu tip
minh ching” vé chat lugng gido duc nha trudng,
phuc vu cong tac truyén thong, tuyén sinh, kiém
dinh chat lugng; Phan tich két qua san pham sau
mdi ndm hoc dé diéu chinh ké hoach, chu dé, cach
thirc to chirc, qua d6 hoan thién chu trinh quan y.

IV. KET LUAN VA KIEN NGHI

4.1. Két luan

Gido duc STEM ¢ trudong trung hoc co so 1a
mot thanh tb quan trong trong vi¢c thuc hién muc
tiéu phat trién phdm chat va ning lyc hoc sinh
theo Chuong trinh Gido duc pho thong 2018. Pé
hoat dong nay dugc trién khai hiéu qua, bén virng,
can c6 cach tiép can quan 1y pht hop. Bai bao dé
Xuét tiép can san pham nhu mot hudng di cé ¥
nghia: coi san pham hoc tap trong gido duc STEM
1a trung tAm ctia qua trinh 1ap ké hoach, t& chirc
thuc hién va danh gid, tr d6 nang cao tinh thyc
chat cua hoat dong va kha nang do luong, cai tién
chat lugng. Trén co s& phan tich 1y luén va thuc
tidn, bai bao da lam rd mot sd n01 dung quan ly
hoat dong gido duc STEM theo tiép can san pham

& truong THCS; dong thoi dé xuat cac bién phap:
nang cao nhén thirc; xdy dung khung san pham va
tidu chi danh gia; d6i mai 1ap ké hoach theo chudi
san pham; to chtrc thyc hién dam bao quy trinh
tao san phém; phat trién doi ngtl; ting cuong diéu
kién dam bao va huy dong ngudn luc; ddi moi
kiém tra, danh gia, str dung san phim nhu minh
ching chét lugng. Nhiing bién phap nay co thé
duoc van dung linh hoat tuy theo diéu kién cu thé
clia mdi nha truong.

4.2. Kién nghi

Péi véi co quan qudn 1y gido duc: cin ban
hanh vin ban huéng dan cy thé hon vé té chirc va
danh gia hoat dong giao duc STEM, khuyén khich
tiép can san pham, ¢6 co ché hd trg nguon lyc.

Poi véi cic trwong THCS: chu dong xay du’ng
chién lugc phat trién giao duc STEM gan véi diéu
kién thyc tién; chu trong boi dudng doi ngd, dau tu
co s& vat chit, tao moi truong sang tao cho hoc sinh.

Poi véi gido vién: tw boi dudng vé gido duc
STEM va tiép cdn san pham; tich cyc tham gia
xay dung chu dé, du an, khung san phém, ti€u chi
danh gi4; dong hanh ciing hoc sinh trong qua trinh
tao ra nhitng san pham c6 ¥ nghia.
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