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THAO LUAN (10 phut)

- Céc diéu thay/co da biét vé
2140 duc STEM?

- Céc diéu thay/cO muon
bict vé glao duc STEM?




PHAT TRIEN NANG LUC, PHAM CHAT HQOC S

Nang lyc khung
y€u cau phat trién
trong the ki XXI

Nang
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rd
pham
chat hoc
" cot 151 romg sinh
chuong GDPT
moi




Dinh nghia
(Tardif, 2006)

Anh huéng dén sw
phat trien

Chuyenll:gltl/ chuyén . Chung/nén tang/cbt 15i

Dua trén

Pé dbi phé véi

cac

Bén trong
Kién thirc; K¥ ning; 5: A o
Thai do; Chién luge; - €ONg sw; Tat licw;
: Vat tu; ...

Bén ngoai




Mo hinh nang lwc cua OECD

Kién thirc mon hoc
Kién thirc lién nganh
Kién thirc thue té

i nang nhan thirc va siéu nhan thirc

i nang xa hgi va cam xuc

i nang theé chat va thuc tién




Reading, wRiting, Khung nang luc thé ki
aRithmetic XXI

\V \/

Nguwoi hoc » Nguwoi tw duy |

Nang lyc tiep thu  Linh hoat, sang tao va kha
kién thire han lam  ping viéc tot véi nguoi khéac




Giao duc STEM trong chuong
trinh pho théng 2018

~ GIAO DUC STEM LA GI?

~ DINH HUONG GIAO DUC STEM TRONG NHA TRUONG NHU THE
NAQ?

- BO TRi VAO KHONG GIAN NAO GIANG DAY TRONG NHA TRUONG?




\

Chuong trinh tong thé va chuong trinh mén hoc, hoat

dong gido duc cua chuong trinh gido duc pho thong mai

G1ao duc STEM 1a mo
hinh giao duc dua trén
cach tiép can lién mon,
glua hoc sinh ap dung
cac kién thirc khoa hoc,

cong ngh¢, ki thuat va

toan hoc vao giai quyét
mot sO Van de thuc tién
trong boi canh cu thé

Thuc hién giao duc tich
hop, dac bict 1a gido duc
tich hop khoa hoc, cong
nghe, ki thuat va toan
(gido duc STEM)

Van dung sang tao quan
diem giao duc tich hop
Khoa hoc, Céng nghe,

K1 thuat va Toan hoc

(STEM) gbp phan hinh
thanh, phat trién nang
luc, pham chat gan voi
2140 duc hudng nghi¢p

cho hoc sinh




Giao duc STEM trong cac mon hoc

Cap tiéu hoc

Khoa hoc, Mon cong
ngh¢ —Tin hoc, Mon
Toan:

Tao co hdi cho hoc sinh
lién h€, van dung ph01
hop klen thure, ki nang tu
cac linh vuc khac nhau .
trong mon hoc va cac
mon hoc nhu Toan, Tin
hoc, cong nghe . VAo
glai quyét cac Van de
thuc té trong cudc song O
mirc d§ phu hop vdi khac
nang cua hoc sinh

Cap THCS
Mon KHTN, Mon
Tin hoc, Mon
Cong nghé¢, Mon
Toan

Gop phan
thuc day giao
yéumﬁﬂ“diﬁmg cap
n an luc tre
cho giai doan congc
nghiép hoda va hién

14
da1 hAa A3t nmivse

Cap THPT

Vat li, Hoa hoc, Sinh hoc : . Thuc hién glao duc STEM
phat trién cho hoc sinh kha nang tich hop cac kién thire,
ki nang vao viéc nghién ctru g1a1 quyét mot sb tinh huong

thyc tién

Mon cong nghe Giao duc STEM gop phan hinh thanh,
phat trién nang luc, pham chat gan véi gido duc hudng
nghlep cho hoc sinh

Mon Tjn hoc co Va1 tro trun

tam két noi cac mon hoc
khac, ddy manh gido duc STEM

: phat huy sang tao cla
hoc sinh nham tao ra san pham so6 ¢6 ham luong ICT
AT oan hoc tao co hd1 cho hoc sinh van dung toan hoc giai
quyét cac van dé lién mon va thyc tién, goép phan hinh

thanh co s& khoa hoc cho g1a0 duc STEM




GD STEM theo CV
3089/BGDDT-GDTrH
ngay 14/8/2020

Gi1ao duc STEM la mot phuong thire
g1do duc nham trang bi cho hoc sinh
nhitng kién thirc khoa hoc gin lién
vOi ung dung cua chuang trong
thue tién

Bai hoc STEM gin véi viéc giai
quyét twong doi tron ven mot van
de, trong d6 hoc sinh duogc t6 chirc
tham gia hoc tap mot cach tich cuc,
chu dong va biét van dung kién thirc
vira hoc dé g1ai quyét van dé dat ra;
thong qua d6 goép phan hinh thanh
pham chat ning luc cho hoc sinh.

Trién khai
trong qua
trinh day hoc
cac moén
theo huwéng
tiép can tich
hop ndi mén
hoac tich
hop lién mon

Theo thoi
lwong quy
dinh cua cac
mon hoc

Hinh thire td

chire chi yéu

Day hoc
cac mon
khoa hoc
theo bai
hoc

Té chirc ngay
héi STEM hoac
cubc thi khoa

hoc, ky thuat tai

don vi

Cac hinh

thirc té

-

chirc
giao duc

Hoc sinh lwa
chon giai phap
gidi quyét van dé;
thwe hanh thiét
ké, ché tao, thir
nghiém mau thiét
ké; chia sé, thao
ludn, hoan thién
ho&c diéu chinh
mau thiét ké duwoi
sy hwéng dan
cula giao vién.

Theo ké hoach
giao duc hang
nam cua nha

trwong

~

T6 chirc

Al | Boi dwdng, tao dieu kién | R
nghién ctru " . ) trai
khoa hoc, thuan lgi hoc sinh tham e
ki thua . . A ,
~ =+ | gia nghién ctru khoa hoc,
Ki thuat

R ;
STFM

Thuc hién dwéi dang mdt & tai/dy an nghién ctru
b&i mot ca nhan hodc nhém hai thanh vién, dwdi
sy hwéng dan cua gido vién hoac nha khoa hoc

U'u tién nhirng ho
tiép nbi & murc
nghiém, thag
ddng trong

hoc cls




Bai hoc

$1'Id ai hoc STEM nam trong chuong trinh gido duc pho
6

ong, gan k&t cac van dé cla thuc tién xa hoi

~ Bai hoc STEM dua theo quy trinh thiét ké ki thuat
gom 8 budc: xac dinh van dé; nghién ciru kién thire
nén; dé xuat cac giai phap; lua chon giai phap; ché
tao mo hinh (nguyén mau); thir nghiém va danh gi~

‘Hoat dong 3:

chia sé thao luan; diéu chinh thiét ké.

‘Hoat dong 2:

Nghién ctru kién
thitc nén (bao gom
kién thirc trong bai
hoc can Sur dung dé
giai quyet van dé
dinh vén d& hoac hodc ché tao san

yéu ciu ché tao pham theo yeu cau)
mot sin pham img va dé Xuat cac giai
dung gin véinoi  phap thiét ké dap

dung bai hoc v6i g céc tiéu chi da
cac tiéu chi cu thé néu

‘Hoat dong 1: Xac

8 budc trong 5
hoat déng chinh

Trinh bay va thao
luan phu’ong an
thlet ké, str dung
kién thuc nén dé
giai thich, chung
minh va lua chon,
hoan thién
phuong an tot
nhat (trong truong
hop ¢6 nhiéu
phuong an)

‘Hoat dong 4: Ché

Hoat dong 5:
Trinh bay

tao san pham theo
phuong an thiét
ké da duoc lua
chon; thir nghiém
va danh gia trong
qua trinh ché tao



Vat tw, thiét bi
to chirc GD

St dung ti da cac thiét bj sén

STEM c6 thudc danh muc thiét bi
day hoc t6i thieéu theo quy
dinh

Thiét bi day hoc can luu y dén viéc
su’ dung thiét bi, cong nghé san co,
dé ti€p can vdi chi phi toi thi€u

Khuyen khich st dung cac
nguon tai nguyén so bo trg, Tang cwong st dung cac vat
thi nghlem &0, mo phong, liéu, cong cu gia dung, cong
phan mém, c6 thé dé dang nghé san co, dé tiép can, chi
truy cap st dung trong va phi ré va an toan

ngoai l&p hoc dé hoc sinh chu




Co sé& giao duc pho thdng

Xay dwng ké hoach trién
khai thwe hién giao duc
STEM trong ké hoach
giao duc nha trwong
phu hop v&i diéu kién
cua nha trwdng va dia
phuwong

T6 chire boi dwéng cho
giao vién va can b0
quan ly vé gido duc
STEM, xay dwng va

thwe hién bai hoc

STEM; k§ néng to chirc

cac hoat dong trai
nghiém STEM va nang

lwe hwéng dan hoat

déng nghién ctru khoa
har L7 thi 1At

T6 chirc day hoc theo
phuo’ng thirc giao duc
STEM va kiém tra, danh
gia két qua hoc tap cua
hoc sinh d&m bao chat
lwong, hiéu qua.




Cong van chi dao cua nha nudc
vé Giao duc STEM

- Nghi quyét s6 52-NQ/TW ngay 27 thang 9 nim 2019
cua BO chinh tr1

- Quyét dinh s6 522/QD-TTg ngay 14 thang 5 nim 2018
cua Thu tuwéng Chinh phu

~ Chi thi s6 16/CT-TTg ngay 04 thang 05 nam 2017 cta
Thu tudng Chinh phu

~ Quyét dinh s0 117/QD-TTg ngay 25 thang 01
nam 2017 cua Thu tudng Chinh phu




Nghi quyét s6 52-NQ/TW ngay 27 thang 9 nam 2019 cia Bo
chinh tri VE MOT SO CHU TRUONG, CHINH SACH
CHU PONG THAM GIA CUQC CACH MANG CONG

AT T ANT TIITTC.TILT
Ut tién nguon luc cho
Pua vao chwong trinh trién khai mot s6 chuong
Re e . trinh nghi€n ctru tron
giao duc pho thong noi | Poi mai cach day va hoc | ..z SHIEN CHU LTONS
A S ~_* | diém quoc gia veé cac cong
dung ky nang so tren co so ap dung cong

’ nohd sé ngh¢ wu tién, trong tam la

dén nam 2030 mang di : g o

dong 5G pht séng toan Kh,uyen kh19h cac mo hinh
' g140 duc, dao tao moi1 dua

trén cac nén tang so.

Cong nghé€ thong tin va
( truyén thong, co dién ftir,
quoc; moi ngud1 dan dugc cong ngh¢ madi1 trong linh

truy cap Internet bang VLIC nang lu;’(jng, triAtué
thong rong voi chi phi thap nhan tao, cong ngh.¢ sinh
hoc, dién tir y sinh




Quyét dinh so0 522/QP- TTg ngay 14 thang 5 nam 2018 cua Thu tuong
chinh phu phé duyét dé an “Giao duc huong nghi¢p va dinh huong
phan luong hoc sinh trong gido duc pho thong giai doan 2018-2025

Yéu cau
Do6i mdi ndi dung, phu’O’ng
phap, hinh thirc gido duc

hudng nghiép trong truong phod
thong

Dinh hwong

hoat dOng giao duc theo dinh
hudng gido duc tich hop khoa
hoc - cong ngh¢ - ky thuat -
toan (giao duc STEM)

trong chuong trinh phu hop
v6i xu hudng phat trién nganh
nghé cua quoc gia, dap tng thi
truong lao dong, chuan bi diéu
kién dao tao nhan luc dap ung

\
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Nhan manh GD STEM

-g1d0 duc STEM ta1 mot s6 dia
phuong dai di€én cho cac ving
kinh té
- tap huan gido vién vé day hoc

tich hop gido duc hudng
nghi€p, gido duc STEM

- HO tro thiét bi day hoc phuc
vu g1ao duc hudng nghiép,
giao duc STEM cho mdt so




Chi thi s0 16/CT-TTg ngay 04 thang 05 nim 2017 ctia
Thu tuong chinh phu ve€ viéc tang cuong nang luc ti€p
can cuQc cac mang cong nghi¢p lan thirc 4

Thay doi manh mé cac chinh
sach, no1 dung, phuong phap
gido duc va day nghé nham
tao ra nguén nhan luc c6 kha
ning tiép nhan cac xu thé cong
ngh¢ san xuat mai, trong d6
can tap trung vao thuc day dao
tao vé khoa hoc, cong nghe,
k¥ thuat va toan hoc (STEM),
ngoai ngir, tin hoc trong

f\L'IvNﬂf\' +1ﬁ}1/\1/\ f\':AI\ A‘I‘lf\ 1/\1/\1'/\\

Thuc day trién khai gido duc
vé khoa hoc, cong nghé, k§
thuat va toan hoc (STEM)

trong chuong trinh giao duc

pho thong, to chirc thi diém tai

mot sO tru’O’ng pho thong ngay
tor nam hoc 2017 - 2018

Tang cuong gido duyc nhiing

ky nang, ki€n thirc co ban, tu

duy sang tao, kha nang thich

nghi v&1 nhitng yéu cau cua

cuoc Cach mang cong nghi€p
lan thir 4




Xu hwdng nghé nghiép twong

Chuyén gia Ngw&i sang tao
phan tich dam ndi dung trén STEM
Youtube
AD tri Ky thuat vién idt ké
Lap trinh dich vu dién Phan tich web Thiet ke
rng dung thoai di dong thwe té ao

Chuyén gia
trai nghiém
ngwdoi dung

Nha khoa hoc
dir liéu



GIAO DUC STEM

La cach tiép cdn lién nganh trong qud trinh hoc

- Céc khai niém hoc thuat mang tinh nguyén tac duoc long ghép v
cac bai hoc trong thé gid1 thuc,

~ Hocsinh 4p dung ciac kién thtic trong khoa hoc, con
nghe, ky thuat va toan vao trong cac boi canh cu the,

- Két noi gitra truong hoc, cong dong, noi lam viéc va cac to churc
toan cau,

~ Pé phat trién cac ning luctrong linh vuc STEM va

canh tranh trong nén kinh ké méi (Tsupros, Kohler, & Halli
2009)




VAI TRO CUA GIAO VIEN

* Giup hoc sinh dat dén tu duy bac cao, phat trién san pha
sang tao dé dem lai kién thirc vé khoa hoc, cong nghe,
thuat, toan hoc ma khong phai bang con duong giang da
Iy thuyét.

*Tao mo1 trudong hoc tap dé hoc sinh khong lo léng vé that
bai va co su tin trong dén thanh cong




Xu huong giao duc STEM

- Theo cach truyén thong gido duc S-T-E-M dai dién cho cac mén
hoc riéng biet nhu khoa hoc, cong nghé, ki thuat va toan

~ Theo xu hudéng hién nay, gido duc STEM la giao duc tich hop,
bao gdbm vi¢c day va hoc cac quy tac kh1i ma cac moén hoc dugc
tich hgp moét cach c6 muc dich

- Theo bao céo thong ké ciia Hoa Ky thi thu nhap trung binh cho tat
ca cac cong viéc khong phai la STEM 1a § 19.30 /gio. Mirc luong
trung binh theo gio cho cong viéc lién quan dén STEM 1a $ 38.85
va cac nganh nghé lién quan dén STEM luén khong ngimg phat
trién



interpreted
thrcugh

Science | Technology | Engineering | Arts | Mathe

the natural universe. tools & innovative purposeful innovation, humanities,
where eventhing devices, uses & creation & analysis ethics, ideals
comes from enhanced abities & expression

Cong cu va
phuong tién

Tinh nhan
van, y
trong va

Sang tao va
phan tich cac
cai tién theo
muc ti€u

NgoOn nglr
co ban trinh
bay ki thuat

cai tién, kha
nang cai

. trinh bay




KHOA HOC

s
/
,’ Mo1 truong

| 4 nhan tao

Moi truong
tu nhién

CONG NGHE




Muc tiéu cla gido duc STEM la két hop 16ng ghép ca bon nhém
Ky nang trong cac linh vwec khoa hoc, cong nghé, ky thuat vé
toan hoc v&i nhau, nham phat trién cac nang luc giadi quyét van

AA tiv Aiiv edna tan n

Khoa hoc

thé hién hé thong kién
thirc vé ban chat va
quy luat cua vat chat
va vl tru, dwa trén
quan sat, thi nghiem
va do lwong, va xay
dwng quy luat dé mé
ta nhirng sw kién nay
theo thuat nglr chung

Cong nghé

thé hién nhirng
k|en thire lien quan
dén viéc tao ra va s
dung phuong tién ky
thuat, moi quan hé cua
chung vo&i cubc song,
xa hoi va moi trwong,
dwa trén cac chu dé
nhw nghé thuat cong
nghiép, ky thuat, khoa
hoc rng dung va khoa
hoc thuan tuy

han tich nhan hj

aYa)

Ky thuat

cho phep trng dung
thwe té cua kién thire
khoa hoc thuan tay
nhw vat ly hay héa hoc
trong xay dwng dong
co, cau, toa nha, tau
va nha may hoa chat

Toan hoc

thé hién cac nganh
khoa hoc lién quan
bao gom dai s, hinh
hoc va tinh toan lien
quan den nghlen cltru
vé so lwong, hinh
dang, khong gian va
twong quan bang cach
str dung hé thong ky
hiéu chuyén nganh




G1ao duc STEM theo dinh huong khoa hoc
cong nghe¢ 4.0

Gido duc STEM 14 can thiét véi tat ca cac nudce
Cac nudc phat trién di tr bo viéc 2140 duc dua trén
trang b1 n01 dung kién thirc dé huéng dén nén giao du
STEM dua trén su phat trién cua khoa hoc va cong nghe

Ly do 1a ky nguyén cong nghé c6 uvu thé vé qua trinh
thirc va nang luc san xuat hon 1a cong viéc dua trén ¢




Create a
Question / Inquiry

/ Tao cau hoi/ yéu \A
£ . cau/ van dé :
Ti€p tuc cai Thiét ké SDeSIQH a

tién/ diéu Think again ﬁ%ﬂ?ﬂﬁ
chinh/ mqg
rong

ph

Test the Thung
product kiém tra

XC h;iabs,,é 1/1/ Share/
uat ban/ - p ik

Cong bd 7
pham

, . , Draw a
Danh giafvatuhta 4—-— Conclusion  két luan




Xac dinh van dé co6 ban chat

Con duong khoa hoc hodc c6 ban chat
khoa hoc ong nghé
Xuat phat tu Lua chon mot kich ban tim toi kham

pha hoac mot mau mo hinh

Cu thé hoa kich ban da
chon thanh tirng budc
nghién ctu cu thé

Con  Con
duong | duong
khoa | cong

nhu cau nghién
ctru kién thurc
bai hoc, kién
thirc mon hoc

... can giai

quyét van dé

lién mon, xuyén

mén va nhu cau
van dung kién

Thuc hién cac thi
nghiém, cac quan
sat, khao sat, diéu
tra thu thap thong
tin, dir liéu

Xay dung cac mau
moO hinh cong
ngh¢

Tién trinh thu

o Phan tich cac - nghiém mau
thirc tim duoc thong tin, ax ) NOC | Ngh& \  mo hinh va

vao thuc tién ]

Xay dung cac bao cao, trinh
bay vé tién trinh thuc hién, két
qua dat dugc

ligu danh gia




G140 duc STEM

vO1 cach mang cong nghi¢p 4.0

Ban chat cla cach mang cdng nghiép lan th 4

Tich hop tat ca cac coéng

Dwa trén nén tang cong nghé théng minh dé t6i wu
nghé sb hoa quy trinh, phuong thire
san xuat

St dung va phat huy thanh
qua cua nhirng céng nghé
dang va sé co6 tac dong lon
nhat la cong nghé in 3D,
cong nghé sinh hoc, cong
nghé vat liéu ma&i, cong
nghé ty déng hoa, ro-bat,...

-




MOt sd dac di

iém giao

4.0

duc STEM

Pha di1 khoang cach
gilra han lam va
thuc tién, tao ra

nhitng con nguoi co

nang luc lam viéc

“tirc thi” trong mo1

troeong lam viéc co
tinh sang tao cao
vO1 nhirng cong

viéc do1 hoi tri Oc
~aia thA 15 91

Dé cao dén
VIEC hinh thanh va
phat trién  nang lyc
gidi quyét van dé

cho ngudo1 hoc

Pé cao mot phong
cach hoc tap moi
cho nguo1 hoc, do
1a phong cach hoc
tap sang tao

Tao cho hoc sinh
hirng thu khi hoc
vO1 phuong phap
“Hoc thong qua
hanh™, “vtra hoc
vura cho1”




Nguyén Van Bién, Tudng Duy Hai ﬂn!lihlll)
Chu Cam Tha, NguyZn Anh Thudn, Tran Minh Dic
Doan Van Thudc, Nguyén Van Hanh, T I’Inii Trinh

CO SO KHOA HOC VA
THUC TIEN TRIEN KHAI
GIAO DUC STEM TRONG
NHA TRUONG




Giao duc STEM cap THCS

Hoat dong giao dug




Cé sé vat chat, thiét bi trong gido duc
STEM

~ Phong Lab Khoa hoc — khéng gian t6 chirc hoat dong gido duc
STEM

~ Phan mém hé thong gido duc STEM




Co thé chia cac thiét bi, vat tu trong hoat
dong cac chu dé STEM thanh 3 dang

p uc htlﬁtt biHe thon% thié Bi HE %1@01{1 %a%lgl?tgl?)’l SO

ticu nao n
cong ché tao oidy, tm phuc vu, két noi
: ’ cong nghe nhu

nhu cua, dao, formex, keo, & thi nohidm
duc, kép, nhwa, day o] h cht SHie,
kim, dién,... binh chira, may

- tinh, cam bién...
ma han :







Cai phan mém va tai cac chi dé STEM

~ Phan mém: Coach — Moi truong thiét ké va trién khai hoat dong hoc,
tich hop cac cong cu khoa hoc nhu: Po lugng, Phan tich Video, M6
hinh hoa, mo phong, diéu khién. “Phi€u hoc tap” dién tir cho hoat dong
hoc trong va ngoai 16p hoc.

~ Phan cirng: Thiét bi ghép ndi/cam bién/cac dung cu chap hanh.

~ Cac thiét bi trong phong thi nghiém: Cac thiét bi can dung cho cac
hoat dong STEM.

~ Tailiéu giang day: Cac gido an, phiéu hoc tip sang tao, hién dai



Phan mém COACH

- May tmh phan mém chuyen dung, thiét bi
chuyén d6i twong tu so; cac dau do cam bién
nhi¢t dQ, anh sang, pH, cam bién luc, Cam bién
chuyén dong,... gitip hoc sinh thuc hién cac hoat
dong nghién ctru khoa hoc va hoat dong STEM.




0
do

Quy trinh tién hanh

Péi tuong do

N

Cam bién

Thiét bi ghép
tuong thich

May vi tinh cai
phan mém chuyén dung




Tim toi kham pha trong khoa hoc

Phan tich video hien twong

avog
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- Mot s thiét bi thi nghiém trong phong Lab
STFEM

7

g

I
N

Cédm bién nhiétdd  Cam bién do duc Cém bién CO, Cam bién do géc

Céam bién toc d gid6 Cam bién anh sang Céam bién do dién ap Céam bién d§ am



/Céc hoat déng diéu

at
1F Tesperature(1) ¢ 27 Then

N

MO hinh hoéa

O/A=00 LW 0o REEM

Phan tich Video

x (m)

g (m?s"2)

/Phén tich va xtr li

lieu

PR et 910, 9:0/9 9 QDD
1BBBE3833BBEYE




Tranh, anh

A2 A3 A4 ) A8 6 s A7 48 1 9 SR
You can hear when sounds are high or low, loud or soft. You can also hear different voice sounds. For &
example: say aaaaaa (from the word ‘are’), or say 0000 (from word 'or), eeeee (from 'see’) or other
vowels.|

Keep your fingers against your throat and make a vowel sound. You can fesl your throat vibrate

Now put earplugs in your ears and stand behind somebody Keep your fingers pressed softly against his

or her throat. Have your parner make different sounds while you investigate the feelings of the sounds.

7,
(PS5

B i
Can you fesl f the sound is hard or soft?

Can you feel if the sound is high or low?

TIEN TRINH HO AT S dimmcdscoc
DONG / Poan phim ngin
Tim toi khoa
oc, Thiét ké ki
thuat

Nardwary.

Coach & - Seiwnce and Technology Suss

ach § ciers et wieo

et ad e




Thu thap soO liéu bang cam
bién

Ciam bién Thiét bi chuyén doi

May tinh co cai dat
ph?ln mém




Thiét bi chuyén doi

v&i phwong thire két ndi da dang, phu hop véi nhiéu lra tudi hoc
sinh

Khong da
Co6 man
hinh
Ngoai troi

Vincilab




Sinh hoc:
Cam bién huyét ap, cdm bién do
dan, cam bién CO,, cam bién nhip

Cam bién mau, Cam bién do dan, T
ORP, pH, ap suét, dé man, nhiét do, am Di€n g1a toc, cam bien fre,
dd duc, hiéu dién thé... cam bién am thanh, cong

, cam bién hiéu dién
)/




MOT SO CHU DE GIAO DUC STEM
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Nha Bién Mat

Team Anh ey
(8E & 7H)




GIAO DUC STEM
TRONG NHA TRUONG

. Day hoc cac mon hoc thudc linh vuc
STEM

' Hoat dong trai nghiém STEM
- Hoat dong nghién ctru khoa hoc

~ Day hoc budi 2/ cau lac bo/...




K§ thuat
Thiét ké, bé tri
thi nghiém

St dung Khoa hoc

phin mém +bé tri Tiéng vang

do do to am

Sw phan xa am

Cac vat iéu,

cach bé tri

Cac vat hiéu.cach

bé tri anh hwéng dén
anh hwéng dén
két qua ?

két qua thu dwoc ?

Cong nghe Tinh toan
Phin mém do d6 to ti 1é dé thi Toan hoc

cia Am. Cach doc @6 thi Chia t3 1é
Vé dwong truyén




Giao duc STEM Trong nha truong

G1ao duc STEM trong cac mon hoc & hoach
Day hoc céc chu dé tich hop STEM gido duc Chuong trinh
Day hoc du an STEM & b hont : day hoc A :
Cau lac bo STEM N Coglg I}ghﬁ
Lab STEM e e nen tang
1en

Cac cudc thi khoa hoc ki thuat Thot gian,

kinh phi

Hoat dong trai nghi€ém sdng tao

Thi, kiém tra,
danh gia két qua
hoc tap

G14ao duc dinh huong nghé nghiép




Hoat dong tap

/ the \
Hoat dong giao
duc
g Day hoc theo
- £ Sinh hoat chi dé
Giao duc !
STEM | H})NGLL
1
: Day hoc Xa h01 hoa
trén 16p

\ Ngoal khoa

GD B;nh
hudng
nghe

Phat trién
niang lwc hoc —»
sinh

Su sang
tao

\
\
|
I

I

Kiém tra,
danh gia
nang luc

\
N

NS Nghién curu

~
~

-
-
-

— - —— -




Hoat dong ciia chi dé

Dinh hwong t

Hoat dong 1:

Bai toan thuc tién

G1ao cho HS doc va
trude hodc budi 2

Hoat d0ng 2:

Thiét ké san pham

Hoat dOng 3:

Xay dung san pham

Hoat dOng 4-:

Thu nghiém va danh gia san

Thuc hién trén 16p tron
phong trai nghiém, phon
nghi€ém bo mon, phong ¢

pham tao san pham & budi 2

Hoat dong 5: Hoan thi€n san phém

Hoat dong 6: Bao cao va danh gia hoat

dong \

Hoat dong 7: Pua san pham vao thuc té G1ao cho HS van dung ¢
hoac ¢ truon

Hoat dong 8: Tr¢ thanh nha ki nghé ’ 5




Xay dung chu dé gido duc STEM

~ Video huéng dan st dung thiét bi:
http://sachthietbigiaoduc.vn/chia-se-tai-
nguyen-giao-duc/-/resources/647543/huong-dan-su-dung-thiet-bi.html



http://sachthietbigiaoduc.vn/chia-se-tai-nguyen-giao-duc/-/resources/647543/huong-dan-su-dung-thiet-bi.html
http://sachthietbigiaoduc.vn/chia-se-tai-nguyen-giao-duc/-/resources/647543/huong-dan-su-dung-thiet-bi.html
http://sachthietbigiaoduc.vn/chia-se-tai-nguyen-giao-duc/-/resources/647543/huong-dan-su-dung-thiet-bi.html

Cac giai doan |Cac bwéc thiét |Hoat dong |Hoat dong ciia Yéu cau noi d
thuc hién ké va thuc hién |ctia hoc gido vién cac budce
sinh
CONTEXT: 1. Tinh hudng -Poc tinh | X4y dung tinh Van de¢, giai phap
Yéu cau ciia  |thuc tién cua hudng va mo | hudéng bang cac bai | mang tinh hiru ich
thuc tién can  |van dé, thiét bj |ta lai nhimg |viét va hinh anh cho x4 hoi, gan giii
giai quyét ki thuat va san | dic diém thue tién ctia chu dé | véi doi song cua
phém can thuc quan trong | huy dong dugc kién | hoc sinh va béng
hién (M6 ta cua tinh thirc mon hoc va kién thirc, kinh
dung thuc tién | hudng lién moén phu hop | nghiém thyc tién
cua gidi phap -Lam viéc véi trinh d6 va mire | cta hoc sinh ¢é thé
dang st dung, canhan va |dd nhan thirc cua hiéu duoc
cO hinh &nh r6  |thao luan hoc sinh
rang va loi van  [nhdém

ngan gon)




Cac giai doan |Cac bwéc thiét |Hoat dong |Hoat dong ciia Yéu cau ndi
thuc hién ké va thuc hién |ciia hoc gido vieén cac buwoc
sinh
ASK: 2. Van dé ki - Thao ludn |Pua ra hé thong cac | Cac yéu cau can
Define the thuat can giai dé xac dinh yéu cau, cac thong gén vGi boi canh
problem quyét (Néu rd |nhitng yéu |so ki thuat cho san | thuc tién nhung
Xac dinh van  |cac yéu cau ki | cau va thong | phdm ma bang cac | duoc luge gian dé
dé can giai thuat ciasan  |so kithuat |dung cuy, thiétbi, |co thé thuc hién
quyét pham can xir i) |can phai kién thirc mon hoc | duoc trong nha
thuc hién trang bi hoc sinh c6 |truong ma béng

thé thuc hién duogc
trong nha truong

kién thirc mén hoc,
kinh nghi€ém ban
than & lra tudi hoc
sinh c6 thé tu thuc
hién duoc. Han ché
cO su can thi¢p
gitp do cua
16n




Cac giai doan |Cac budc thiét Hoat dong |Hoat dong cua Yéu cau noi
thuc hién ké va thuc hién |ciia hoc gido vieén cac buwoc

sinh
IMAGINE: 3. Pé xuat y Lam viéc Go1 y cho hoc sinh Van dé, san phém

Generate 1deas
D¢ xuat cacy
tuong

tuong (Lam viéc
ca nhan, nhom
v& trén gidy, trén
may tinh)

cac nhan va
nhom thé
hién su trao
doi vé cac
hudng san
pham can
hoan thién,
v& va viét
trén gidy,
thiét ké, ké
v¢, tinh toan,
dung hinh
mo ta

mdt s6 mau san
pham qua hinh anh
va du kién két qua
hoc sinh dat duoc,
can c6 nhitng goi y
vé tinh toan du
kién, v& mé ta dang
hinh hoc, van dung
ngdn ngir toan dé
trinh bay y tuéng

phai c6 nhiéu giai
phép, nhiéu y
twong co thé thuc
hién duoc. Tranh
viec ca 1op lam mot
mau giong hét
nhau. Can dé hoc
sinh tuy duaray
tudng va tu quyét
dinh lam nhu thé
nao




Cac giai
doan
thue
hién

Cac buwodc
thiét ké va
thwe hién

Hoat dong cua
hoc sinh

Hoat dong cua giao
vién

Yéu cau noi d

cac buoc

PLAN:

Select a
solution
Lua chon
giail phap
trcacy
tuong
duara

4. Lua chon y
tuong va deé ra
cac budc dé

chuyén y

tuong thanh
san pham (Y
tuong kha thi

6 thé thuc
hién duoc

trong phong
Lab v&i thot

gian 4 tiét)

Dua vao cac goi
¥ mau va thiét bi
bo tri trong phong
Lab duaray
tudng, gial phap
phu hop véi cac
yéu cau cua bai
toan ma co thé tu
thuc hién duoc
trong 16p

Thao luan nhom
va phan tich cac
thiét bi kém theo
dé bién y tudng
thanh hién thuc

Pua ra da dang cac
goi ¥ vé cac mau san
pham, cac giai phap
va goi v cu thé cac
thiét bi, cac cach gia
cong, cac ki thuat
gan voi 1 giai phap
cu thé dé hoc sinh ¢
co sO lua chon va
thuc hién duge dung
¥ tudng san pham,
trong do co cac tinh
toan vat tu, do dac,
v&, thiét ké

Go1 y dugce cac loai
phuong tién, thiét b,
vat tu ¢6 trong bo thi
nghiém va thiét bj thi
nghiém t6i thiéu hién
coO trong nha truong.
Pua ra goi y mot s6
giai phap dé nguoi
hoc ¢6 co sé lua cho
va thuc hi¢n, sang tao
Can yéu cau trén
phiéu dé xuat cac ti
toan, kich thuodc v,
ban vé y tuong




Cac giai |Cac budc Hoat dong cia |Hoat dong cua gido | Yéu cau noi
doan thiét ké va hoc sinh vién dung cac buodc
thuc thwe hién

hién

CREAT |5. Thuc hién |Phan cong nhiém |Pua ra cac budccu |Yéu cau cu thé,
E: Make |cac budc tao ra | vu cho cac ca thé va g01y hoc sinh |chi tiét ting

the item |mo hinh san nhan va thuc hién | cach to chic nhu budc, tung thao
Tao mau |pham (Tién dong thoi hodc chia nhom, ban nay |tac ki thuat va

san pham |hanh timg tuan tu cac budc |1am cai ndy, ban kia |timg ndi dung can

budc cu thé,
go1y cac thao
tac kho va co
hinh anh cu thé
cho tung thao
tac dan dén
mau san pham
hoan chinh)

theo hudng dan
hoac theo sang
kién ctia nhom dé
tao ra cAc mau
san pham

lam cai kia, sau do
két hop ra sao, lap
ghép nhu thé nao dé
duoc san pham

trinh bay dudi
dang toan hoc
nhu do dac, vé
kich thuéce, dung
hinh.....




Cac giai |Cac budc Hoat dong ciia | Hoat dong ciia gido | Yéu cau ndi
doan thiét ké va hoc sinh vién dung cac buodc
thuc thwe hién
hién
TEST : |6. Chay thit va | Thao ludn nhém |Dua ra cdc budc cu | Can c6 hinh anh
Test and |danh giasan  |duara cach van | thé chay thir san thuc san pham
evaluate |pham (Co hanh cho san pham va bang mo td | mau va hudng
your phiéu danh gia | pham hoat dong |hoat dong ciia cac bd |dan ghi bang
prototype | k¥ thuat theo |va danh gia chd |phén theo yéu cau danh gi4 ting bo
Chay thu |yéu cau ditra |nao tot, chd ndo |cha dé bai, trong d6 |phan hoat dong
vadanh |&budc2,va |chua tot theo yéu |yéu cau hoc sinh cu thé dé hoc sinh
gidsan  |cophiudé  |cau dau bai dit ra |danh gia bo phan c6 thé biét cai
phém xuat cac bude nao dat, khong dat  |nao dat cai nao

can cai tién) va dién giai trén khong

phiéu




Cac giai |Cac budc Hoat dong ciia | Hoat dong ciia gido | Yéu cau ndi
doan thiét ké va hoc sinh vién dung cac buodc
thuc thwe hién
hién
IMPRO |7.Diéuchinh |Thao luin cac Pua ra cac goiy C6 goi ¥ cu thé
VE: san phém va  |chd can stra chira, dang néu .... Thi.... |viéc cai thién san
Make hoan thién my |chua dat hoac bo |Vacod phiéu cho hoc phém va duara
needed |thuitchosan |sungcacyéutd |[sinhdiéuchinhva |cac giai phap
changes |pham (Hoan |khac cho san yéu cau bo sung lam |nang cao, t6t hon
Diéu thién néu san | pham dep hon, tang kha nang viing
chinh san | pham chua | hoat dong t6t hon chac, hoat dong t6t,
phim theo thong so dep hon

ki thuat va tao

my thuat dé

san pham bat

mat)




Cac giai |Cac budc Hoat dong cia |Hoat dong cua gido | Yéu cau noi
doan thiét ké va hoc sinh vién dung cac buodc
thuc thwe hién

hién

SHARE: | 8. Panh gia Trinh bay qua Yéu cau hoc sinh Can tao mdi
Present |san pham theo |trinh thuc hién tinh bay va giai thich |truong dé cac

the hé thong tiéu  |san pham vamé |nguyén li hoat dong, |nhém phan bién
results chi ki thuat va |ta hoat dong truc |cach thuc ché tao lan nhau, hoc
Trinh bay | cam nhan cua tiép cua san phém Yéu cau hoc sinh sinh duoc tu danh
san pham |ngudi hoc Ty dién vao dién vao phiéu tu g14 theo tiéu chi

phiéu danh gia
san pham cua
minh va danh gia
san pham cula cac
nhom khac theo
phiéu

danh gia san pham
cua minh va danh
gia san pham cla
nhom khac khi cac
nhom trinh bay

va trinh bay truc
tiép san pham
hoat dong nhu thé
nao




Cac giai |Cac budc Hoat dong ciia | Hoat dong ciia gido | Yéu cau ndi
doan thiét ke va hoc sinh vién dung cac buéc
thuc thwe hién

hién

DEVE |9. M¢ rong |Dua ra cac Go1y chonguolr |[Pua ra cac
LOPM |va nang cao |giai phap cho |hoc cac giai phap |diéu kién thuc
ENT: |y€u cau cho |san phém hoat |van hanh san cho hoc sinh
Develo |mo hinh san |dOng trong pham trong doi | van hanh san
p pham vira  |mdi truong song thuc va tao |pham nhu 6
possible [ché tao duoc |thuc va trong |ra hiéu qua thuc |trudng, & nha
solution |bang chay |cudc song té c6 ich dé chimg 6
Phat that va lam hi¢u qua cua
trien | that giai phap

cac giai

phap co

thé




Cac giai |Cac budc Hoat dong ciia | Hoat dong ciia gido | Yéu cau ndi

doan thiét ké va hoc sinh vién dung cac buodc

thuc thwe hién

hién

PROJE | 10. Yéu cau | Xay dung [Dé xuat dudt |Mo rong

CT: dé xuit, cai |nhém dé thiét dang du an thuc |pham vi va

Redesig | tién, sang ké va ché tao |té dé c6 thé van |cé su hd tro

n for a0 san san pham vén |dung giai quyét |ctia nguoi

11fe /‘( r ° \ Vo) A /( /‘\ 14 /Z \
pham mo61  |dung vao cudc |mot van d€ thuc |1on dé lam

cung loai dé
phuc vu
trong cudc
song

song cua minh
hoac cua
truong hoc,
cong dong

cua ca nhan hoc
sinh, nha truong
va cOng dong

thyuc tién, co
214 tr1 thuc




TRANG WEB HO TRO
Tai nguyén vé giao duc STEM: http://sachthietbigiaodu

Tai liéu vé phuong phap: \b
https://www.facebook.com/groups/trainghiemsangtaothc

Sach giao khoa hién hanh: htip://test.sgk.edu.vn/

Kiém tra, danh gia:
https://www.cmu.edu/teaching/assessment/index.html

Video hudng dan cac chu dé:
https://www.voutube.com/c/S%C3%81CHTHI%E1%BAS
1%BB%8AGI%C3%810D%E1%BB%A4C/videos

Trang web Coach: http://cma-science.nl/homepage



http://sachthietbigiaoduc.vn/
https://www.facebook.com/groups/trainghiemsangtaothcs/
http://test.sgk.edu.vn/
https://www.cmu.edu/teaching/assessment/index.html
https://www.youtube.com/c/S%C3%81CHTHI%E1%BA%BETB%E1%BB%8AGI%C3%81OD%E1%BB%A4C/videos
https://www.youtube.com/c/S%C3%81CHTHI%E1%BA%BETB%E1%BB%8AGI%C3%81OD%E1%BB%A4C/videos
http://cma-science.nl/homepage

DANH SACH 89 CHU PE STEM PHUC
VU NAM HOC MOI

MM NON \
Nhan biét mét sé mon an, thwe pham théng thwdng va ich Igi clia chung dbi vé\i su
Cac bo phan cua co thé con ngui
Dong v3t va th¥c vt

M6t sb hién twong tw nhién

Thién nhién ky thu

Du hanh vu tre ~

Tim hi€u v® 6 nhi®m khong khi

Ham rang xinh

Nha mat,

HE hé hop

Di°u ch® kem déanh rang

Chudng nuéi thu cung

Nha cach am

k%o tiph the‘3

Em diu khi®n va tham gia giao théng
Loc nwde mini

I_

N RN DoV NOoUAN WN =




DANH SACH 89 CHU PE STEM PHUC

VU NAM HOC MOI
SL By O SL 1By O
1 Nha mat ’ 17 Nhin thay va dwoc nhin thay
2 cac chuyén déng caa trai dét 18 Am, nong, 1®nh
3 H® hs hp 19 ° th! nhi®t ¢°
4 Ngdi nha di®n m?t tr] 20 G ap,
> Hé‘ théng chGJa chay t déng 21 13,13 nhiét dé phu ho’p
6 Diéu‘ché kem danh rang 22 | am nguéi
7 Chudng nudi thu cwng 23 am nguéi am thanh
8 Nha cach am 24 \6n g chéy
9 Méy phat di®n it 25 |Lam nong
10 €5 tinh thé 26 Phén L’Png héa h°c
M Em diéu khién va tham ra giao thong 27 Am thanh la gi ‘
197 1 A~ RIBAA~ PMIAT 7Q " P= 0N




DANH SACH 89 CHU PE STEM PHUC

VU NAM HOC MOI
SL ., TRUNG HOC CO SO SL TRUNG HOC CO' SO
ch® t%0 mau t* nhién 11 May phat di®n gid

1
2 pen pg" thong minh 12 |San xuat nwéce sach
3 Lo s%y nong sn 13 Qua trinh chin sinh h®c
4 (Can chinh xac 14 Anh Sar)g va [q phoi xanh L
& .., .8 a
5 M6 hinh nha kinh 15 Pha ch™va th™ nghim cht
kh™ trung
6 Nha cach am 16 pen d°i mau \
7 chttdyr-a 17 Ch% ch' th' t* nhién
g 0 & . | » Sy da dang cua thé gidi sin
Qu~t di*n thong minh dwoi kinh hién vi,
9 Hanh trinh hoa tan va k°t tinh 19 cu®c ch®y dua s%c ma




DANH SACH 89 CHU PE STEM PHUC

VU NAM HOC MOI ]
SL ,TRl,JNG H?c I?HO THONG | SL TRUNG HQC,PHGkTHCA)NG
C m ng di®n t” 12 H6 h% c”a h?t n%y m%m

1
2 T c d° am 13 Lén men rwou
3 p nh lu t Boyle 14 Po nh'p tim
4 T d] n 15 Wilab nghe |O’I ban
5 Nhi®t d° 501 16 Nangxet d ng \
6 Néng ch Y, dongd C. 17 HA th ng Chl u sang t* d° ng
7 Dao d°ng t%t d%n 18 Hadlunhlt
8 Song am ’ 19 H® th®ng ch®ng trPm
Anh hudng cua ndng db dén
7 oo 46, phan trng 20 \Ong d® khi CO2
10 (Can b%ng hoa h®c 21 Twdi cay twr dong




PHAN THEO CHU PE KIEN THUC KHOA HOC

CAP TIEU HOC
e Khai niém vé am thanh e Am, nong, lanh e Mtrc d0 sang
« Tao ra Am bang giong nodi « D6 thi nhiét do e D6 thi 4nh sang
e Tao ra am nhac e Giit 4m  Anh sang va vat chat
 Am thanh truyén di nhu * Nhi€t d6 thich hop - Anh sang phan xa
thé nao * Lam nguo1 e Nhin thay va dugc nhin

* Do to cua am * Lam ngud1 nhanh thay
« Ngin chin tiéng on * Nong chay

* Lam nong

* Phan trng hda hoc
« Xay dung thiét b1 gitr am
vat nuo1




PHAN THEO LOP CAP TIEU HOC

* Diéu ché kem
danh rang

» Hé thong bao
chay tu dong

* Hé ho hap

» Cac chuyén
dong cua
Trai Dat

LOP 3 LOP 4

* Nha mat
 Nha cach am

» Chuong nudi
thu cung

* May phat dién
210

* Keo tinh thé

* Ngo1 nha dién
mat troi

e L.oc nudc
sach

* Em dicu
khién va tham
gla gi 0



PHAN THEO LGP CAP THCS

LOP 6 LOP 7 LGP 8

» Chat tao mau * Nha cach am *Dong co * Dén ngu
tu nhién » Anh sang va nhiét mini thong minh

e Can chinh 14 phoi xanh * Qua trinh « Chat tay rua
X4c * Cudc chay chin sinh hoc - Dén doi mau

*Pa dang cua dua Sfch mau  Hanh trinh * May phat
thé gidi song * L0 sdy nong e L dién gi6
duéi kinh San ding két tinh » Chét khir
hién vi nang lugng g trin

mat troi He thong 8
*Quat dién « Nha kinh chiéu sang

thong minh thong minh thong minh

«S4n xuat e Chat chi thi




PHAN THEO LGP CAP THPT

LGP 10 LOP 11

* Dinh luat Boyle « Cam tng dién tur e Téc d6 Am
 Nhiét do so1 e Tu di¢n * SOng am
* Nong chay, dong dac « Hé thong chong trom » Dao dong tat dan
- Hé dicu nhiét « H6 hap cta hat nay « H¢ thong chiéu sang
e Anh hudng ciia nong mam tu dong
dd dén toc do phan * . én men ruou
ung ‘ « H¢ thong thang nang
 Can bang hoa hoc O 10
* Do nhip tim » Axit hay Bazo

* Euro Sense nghe 101
ban




Kham pha mot so chu dé STEM

- Cam &ng dién tw
~ Tich xa tu dién

~ Dao dong tat dan
~ Céan bang hoa hoc

' H6 hap cua hat nay
mam

~ Néng do khi CO2
~ Hé thong chong tréom
~ Quat dién thong minh

- DPen doi mau




. Tré thanh nha ki nghé

Dua san
Bao cao va pham vao
danh gid hoat thuc té

Hoan thién A
dong

san pham

Thtr nghiém va danh

. gi4 san pham
X

ay dung san

.....

pham

Thiét ké san
pham

Bai toan thuc tién



GIAl PHAP N S
e
ST EM/ ST EAM Phan mem ban quyen

H¢ thong hé du liéu tryc
cung hé thong thu vién

F tuyén, tai li¢u gioi thicu
C UA LAB E B D cac chu dé mang tinh

viét hoa
quoc té, cap nhat thuong
xuyén

Dong bo tir nghién ciru,
ché tao, chuyén giao, boi
du’O’ng thuong xuyén

Phong Lab, phong hoc
bd mon, danh muc Kit
theo CTGDPT

Bam sat chinh sach dai

KIT theo tung chu dé de
c6 thé to chirc trén 16p
trong khoang thoi gian

xac dinh

trinh GDPT, dam bao
phu hop v6i danh muc
thiét bi toi thi€u, hudng
' m& dé nghién curu cho
gido vién,...

s, Team Anh Em
(8E & 7H)

Nha Bién Mat Ta

Sach/tai liéu theo chu dé
cho hoc sinh cac cap/bac
hoc

Giai phép
EM STEM

chuyén giao, ho tro
thuong xuyén cho gido
vién va khéac hang
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& > C @ youtube.com/c/SACHTHIETBIGIAODUC/videos
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Thinh hanh 9 aky
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G thidu chi 62 STEM Girl thidu chi d& STEM i th chu 03 STE! Gidr thidu chi g2 STEM
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Céng ty CP Phét hanh séch Gido Céng ty CP Phat hanh sach Gido Céng ty CP Phét hanh séch Gido Céng ty CP Phét hanh sach Gido JERIE Céng ty CP Phét hanh sach Gido

i Video dathich Nha mét Nha cach am Loc nuée mini STEM TH Hé hé hap STEM TH Em dieu khién va

tham gia giao thong
14 lugt xem - 1 tuan trudc

9 lugt xem + 1 tuan trudc 9 lugt xem + 1 tudn trudc 7 lugt xem + 1 tuan trude 7 lugt xem + 1 tudn trudc
KENH DANG KY

SACH & THIET BI GIA...

G thidu chi

Quat dign thong minh

©  KhanAcademyFran... *

Khan Academ . _ d
e Y Cong ty CP thanhuchcuo Céng ty CP Phat hanh sich Gido V] Cong ty CP Phat hanh séch 14:08 Céng ty CP Phat hanh sach suo- 6:27

© Xemquacickénh Chudng nudi tha cung Quat dién théng minh Qué trinh chin sinh hoc Nha kinh néng nghiép Hé thang chiéu sang théng
3 lugt xem -+ 1 tudn trudc 3 luot xem + 1 tuan trudc 7 lugt xem + 1 tudn trudc 3 lugt xem -+ 1 tuan trudc minh
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THAO LUAN

Pé xuat phan phdi chuong trinh t6 chtrc gido duc STEM trong mon hoc minh giang

day. Xay dung trinh thuc hién gido duc STEM trong nha truong




BAI THU HOACH

 Xay dung ké hoach to chirc gido duc STEM trong nha truong ndp vé mail:
sachdoimoi(@gmail.com
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