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Abstract: In the context of the 4.0 industrial revolution, STEM education is not only a trend but also an
urgent requirement to train high-quality human resources to meet the country's development needs. To equip
Students with the necessary knowledge and skills in an interdisciplinary manner (Science, Engineering,
Technology, Math), the STEM education model has been widely applied in schools. This article studies
the application of the STEM education model in teaching the topic "Introduction to electronics” in the
11th-grade Physics program, specifically through model design orientation: Automatic rain cover helps
Develop students' practical problem-solving capacity.
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1. Pit van dé

Theo chi thi s6 666/CT-BGDDT ngay 24/08/2020
ctia BO Gido duc va Pao tao néu rd: “Thuc hién do6i
moi phuong phap day hoc theo hudng phat trién
phém chét, nang luc cda hoc sinh; tich hop, 15ng
ghép, tinh gian ndi dung day hoc trong chuong trinh
gido duc phd thong hién hanh; ddy manh gido duc
STEM trong gido duc phd thong” va viéc dua gido
duc STEM vao nha truong dang tré nén ngay cang
phé bién. Bai viét nay tap trung vao viéc lam thé nao
dé van dung mé hinh gido duc STEM vao chuyén
dé “Mo dau vé dién tir hoc” - Vat Iy 11 qua viéc
gitip hoc sinh (HS) thiét ké mo hinh: Man che mua tyr
ddng nham phat trién nang luc giai quyét van dé, ki
ndng thuc hanh va sang tao cho ban than.
2. Noi dung nghién ctru
2.1. Khdi quat vé gido duc STEM

Gido duc STEM Ia day hoc tich cuc vao gido
duc két hop gitra Khoa hoc va Cong nghg, giira ly
thuyét va thuc hanh, giira nghién ciru va trai nghiém
phat huy t6i da strc sang tao ciia HS céac cip, trong
d6 STEM la thuat ngit dung dé chi cic nganh hoc
vé Science (Khoa hoc), Technology (Cong nghé),
Engineering (K§ thuat), Mathematics (Toan hoc) két
hop chiing thanh mdt mo hinh hoc tép gén két dua
trén cac tng dung thuc té. Kién thirc STEM trong md
hinh "Man che mua tuy dong":

S (Science): HS tim hiéu nguyén tic hoat dong
ciia cdm bién mua, thiét bi dién tr nhan biét va

chuyén doi trang thai vat 1y (su xuat hién ciia nudc
mua) thanh tin hiéu dién. Qua d6, HS nghién ctru méi
lién hé giita sy thay doi trong méi truong va tin hiéu
dién, dong thoi phan tich cach cam bién nay dugc
g dung thyc tién trong cac hé thong tuy dong hoa.

T (Technology): Str dung ngdn ngi 1ap trinh dé
mo hinh “Man che mua tu dong” co thé tu van hanh
duoc khi cam nhan duoc sy thay ddi cua thoi tiét bén
ngoai (troi muwa), thong qua thiét bi cam bién mura.

E (Engineering): Dudi sy huéng dan 1p rap cia
GV va quan sat m6 hinh “Man che mua ty dong”,
GV cho HS véan dung k¥ nang két hop voi kién thirc
da duge hoc dé tir d6 HS c6 thé tu do thiét ké lai mo
hinh “Man che mua ty dong”.

M (Mathematics): HS van dung kha nang tinh
toan vao viéc thiét ké khung man, truc quay cia mo
hinh.

2.2. Quy trinh xdy dung bai hoc STEM

a) Budc 1: Lua chon ndi dung day hoc

Cin cir vao ndi dung kién thtrc trong chuong trinh
moén hoc va cac hién tuong, qua trinh gén VOl cac
kién thirc d6 trong tu nhién, xa hoi; quy trinh hoic
thiét bi cong nghé tmg dung kién thirc d6 trong thuc
tién dé lya chon noi dung cuia bai hoc.

b) Budc 2: Xac dinh van dé can giai quyét

Xac dinh van d& cin giai quyét dé giao cho hoc
sinh thyc hién sao cho khi giai quyét vin dé do, hoc
sinh phai hoc duoc nhiing kién thtrc, ki nang can day
trong chuong trinh mén hoc da dugc lya chon hodc
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van dung nhitng kién thirc, k§ ning da biét dé xay
dung bai hoc.

¢) Budc 3: Xay dung tiéu chi cua san pham/giai
phap giai quyét van dé

Xac dinh 16 tiu chi cua giai phap/san phdm lam
can clr quan trong dé dé xuat gla thuyet khoa hoc/giai
phap giai quyét van dé/thiét ké mau san pham.

d) Budc 4: Thiét ké tién trinh t6 chirc hoat dong
day hoc.

- Tién trinh t6 chirc hoat dong day hoc dugc thiét
ké theo cac phuwong phap va ki thuat day hoc tich cuc
véi cac hoat dong hoc bao ham cac budc cua quy
trinh ki thuat.

- Mbi hoat dong hoc duoc thiét ké 1o rang vé muc
dich, noi dung, dy kién san phdm hoc tip ma hoc
sinh phai hoan thanh va cach thiic to chtic hoat dong
hoc tép. Cac hoat dong hoc tap do co thé duoc t6
chure ca ¢ trong va ngoai 16p hoc (6 truong, & nha va
cong dong).

- Can thiét ké bai hoc dién tir trén mang dé hudng
dan, hd tro hoat dong hoc cua hoc sinh bén ngoai
16p hoc.

2.3. Vian dung quy trinh day hoc STEM trong
chuyén dé “M¢ dau vé di¢n tiv hoc” chwong trinh
Vit ly lop 11

a) Xdy dung va thuc hién bai hoc STEM

Giai doan 1: Xac dinh muc tiéu

Hiéu dugc khai niém cam bién, phan loai dugc
cac loai cam bién theo nguyén tac hoat dong, pham
vi str dung va hiéu qua kinh té.

HS vén dung dugc kién thic da hoc dé thiét ké
md hinh: Man che mua tu dong.

Giai dogn 2: Lap ké hoach day hoc

Gi4o vién (GV) chuan bi hinh anh minh hoa hozc
video dugc dé cap trong sach chuyén dé (SCP), dong
thoi xac dinh ndi dung kién thirc can thiét tir d6 dinh
huéng HS van dung dé thiét ké mo hinh: Man che
mua ty dong.

Luu ¥y: GV can yéu cau HS chuan bi day du dung
cu, linh kién 1ép rap: cam bién mua, Arduino, dong
co, day dan, thanh kéo va cac cong cu hd trg khac,
nhim dam bao mdi HS déu ndm duoc kién thic va
hoan thanh san phdm mé hinh: Man che mua ty dong
mot cach tbt nhat.

Giai doan 3: T chirc day hoc STEM

Hoat dong 1: T6 chirc 16p hoc: GV can phan b
HS vao cac nhom mdt cach tuong ddi ddng déu nhat
c6 thé vé mat sb lwong HS ciing nhu niang lyc nham
dam bao vé tinh cong bang gitip cho qua trinh hoc tap
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duoc dién ra mot cach tot nhét, co su tuong trg, gitip
do gitra cac thanh vién.

Hoat déng 2: Nghién cieu kién thire nén: HS tim
hiéu vai tro ctia cam bién trong cac thiét bi thong
minh nhu: Smart Home, may ban téc d6 va nhiing
tmg dung thyc tién khac vé cam bién. Qua cac ciu
hoi goi mo ctia GV va thao luan nhom, HS ndm duoc
khai niém cam bién, nguyén 1y hoat dong va ung
dung trong doi sdng. Tir d6, GV ma rong kién thc,
gidi thiéu mé hinh: Man che mua tu dong dé minh
hoa cho tmg dung cta cam bién mura.

Hoat déng 3: Thiét ké mé hinh:

GV néu cac budc thiét ké md hinh: Man che mua
tu dong.

Bude 1: Lip dat motor, cam bién quang chit U va
mach diéu khién vao khung man.

Budc 2: C6 dinh man vao truc quay sau d6 gin
v&i motor.

Budc 3: Tién hanh ldp dat day dan sao cho mo
hinh ¢6 thé hoat dong dung v6i yéu cau.

HS tién hanh thiét ké dudi su hudng dan cua GV
va thir nghiém mé hinh san pham véi nhiing tiéu chi
da dé ra.

Hoat déng 4: Trinh bay va diéu chinh

Céac nhém HS trinh bay vé mo hinh: Man che
mua ty dong. GV danh gia va mic do hoan thanh
san pham mo hinh. Tt d6 hudéng dan cac nhom diéu
chinh d6i voi cac mé hinh hoan thanh chua dat yéu
cau.

Hoat déng 5: Kiém tra va danh gia két qua hoc
tap

GV dénh gid mirc d6 hiéu bai ctia HS dua trén két
qua bai kiém tra trong 10 phut.

b) Thuc nghiém sw pham:

Muc dich thwe nghigm: Nham danh gia tinh kha
thi va hi€u qua su pham cta viéc van dung moé hinh
gido duc STEM trong qua trinh day hoc chuyén dé
“M¢ dau vé dién tir hoc” — Vat 1y 11. Thong qua so
sanh két qua hoc tap giita nhom thyc nghiém (TN)
va nhom dbi chimg (PC) dé danh gia so bo hiéu qua
ca d@ tai.

Nhiém vu thwe nghiém: T chic qua trinh day
hoc chuyén dé& “Mé& dau vé dién tir hoc” — Vat ly 11
cho nhém TN va nhém DPC. Qua dé, phan tich dién
bién ciing nhu két qua danh gia hiéu qua ciia viéc van
dung mo hinh gido duc STEM trong viéc dinh huéng
HS thiét ké mé hinh: Man che mua tu dong trén co sd
so sanh, ddi chiéu két qua & nhom TN va nhém BC.

Déi twgng thue nghigm: Pugc sy dong ¥ va cho
phép cua Ban Giam hi¢u truong Trung hoc Thuc
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hanh Sai Gon (Quan 5), thanh phé H6 Chi Minh,
chung t61 chon hai nhom HS 16p 11TH va 11A03
6 sb luong va chét luong hoc tap 1a nhu nhau, lam
nhém TN va nhém DC. Trong d6: nhém TN duoc to
chuc day hoc theo mé hinh gido duc STEM, nhém
DC day hoc bang phuong phap truyen thong.

Phwong phdp dinh gid: Dé danh gia toan dién
hiéu qua cta qua trinh thuc nghiém, chung t6i da ap
dung mot hé théng danh gia da dang, bao gdm bai
kiém tra trac nghiém (gom 10 cau hoi trong 10 phut),
phiéu danh gia cua ca nhan va tap thé HS, ciing nhu
thong qua quan sat tryc tiép ciia GV trong qué trinh
hoc tap. Cac ti€u chi danh gia tap trung vao viéc tim
hiéu va van dung kién thirc vao thuc tién cting nhu
kha ning hop tac, ning luc giai quyét van dé, ky
nang thyc hanh va sang tao cua HS. Qua do, dua trén
két qua thu dugc, bang thdng ké toan hoc, tién hanh
tinh toan cac tham sd dic trung.

Xi# Iy dinh lwong: Dé dam bao tinh khach quan,
ching t6i so sanh két qua thu duoc tir bai kiém tra danh
gid ctia nhom TN va nhém DC bang cach st dung
diém trung binh (X) 1a tham sb xac dinh gié tri trung
binh cua day s thdng ké, dwoc tinh theo cong thuec:

)?—lzn: X
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Trong do X la diém s6 thi i, n la tan s6 cla gia
tri X, N 1a 5O HS lam bai kiém tra.
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Phén tich dinh lwgng: Dua vao cic thong sé di
duoc tinh toan va do thi duong tich lity, rat ra nhimng
nhan xét sau: Piém trung binh ctia nhém TN cao hon
nhém DC. Puong tich liy cia nhom TN déu nam
bén phai va thip hon dudng tich lily ciia nhom DC.
Chting to, chét luong hoc tap ciia nhém TN cao hon
nhom DC.

3. Két luan

Viéce dua giao duc STEM vao day hoc chuyén dé
Vit 1y tai cac trudng phd thong 13 mot xu hudng tat
yéu, nham dép tng yéu cau cua gido duc hién nay.
Cu thé 1a ung dung mo hinh: Man che mua ty dong
trong day hoc chuyén dé “M¢ dau vé dién tt hoc” -
Vit ly 11 da chiing minh hi¢u qua r6 rét nhu: HS vura
hoc duoc kién thirc khoa hoc, vira hoc duge cach van
dung kién thirc d6 vao thuc tién; cling nhu dugc trai
nghiém mot phong cach hoc tap sang tao trong qua
trinh thiét ké mo hinh. T do, cac em da rén luyén
dugc nhiéu k¥ ning mém quan trong nhu lam vige
nhom, tu duy phan bién va kha nang giai quyét Van
dé thyc tién. Qua cac budi hoc, HS da c6 nhiing tién
bd vuot bac, HS tu tin tng dung kién thtrc khoa hoc
vao thuc tién mot cach chin chin nhat, déng thoi
khoi day niém dam mé kham pha khoa hoc néi chung
va Vit Iy néi riéng. Diéu nay cho thiy viéc van dung
mo hinh: Man che mua ty dong vao day hoc chuyén
dé “Mo dau vé dién tir hoc” — Vat Iy 11 1a hoan toan
kha thi va phu hgp voi muc ti€u ctia chuong trinh
gido duc pho théng hién nay.
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