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Abstract: STEM education is an educational method that aims to equip students with scientific knowledge
associated with their application in practice. Introducing STEM education into high schools brings many
meanings, in line with the current direction of teaching innovation, especially developing students’ basic
competencies in the goals of the 2018 General Education Program. The article aims to clarify the basis for
teaching STEM topics in Natural Sciences and building and manufacturing some devices to support teaching
the Energy and Life section of Natural Sciences in Secondary Schools. STEM education-oriented facility.
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1. Mé diu

Phuong thurc gido duc (GD) STEM dang la huéng
nghién ciru, ing dung kha co ban duoc rit nhidu nha
khoa hoc, t6 chirc GD quan tim. Ap dung GD STEM
s& trang bi cho hoc sinh (HS) nhiing kién thirc khoa
hoc g{in lién véi ung dung cua chung trong thuc
tidn, qua do6 phat trién cho HS ning lyc sang tao va
giai quyét van dé. Trong nha truong, hoat dong GD
STEM duoc trién khai ngay trong qué trinh day hoc
cac mon hoc STEM theo tiép can lién mon. Cac cha
dé, bai hoc, hoat dong STEM bam sat chuong trinh
ctia cac moén hoc thanh phan. Hinh thitc GD STEM
nay khong lam phat sinh thém thoi gian hoc tap.

Vi dinh huong van dung GD STEM trong day
hoc cac bd mén & truong phd thong, dbi chiéu véi
mon Khoa hoc Ty nhién cho thiy day 1a méon khoa
hoc lién hé va gin két cac kién thirc nén tang cua
cac mon khoa hoc co ban nhu Vit ly, Hoa hoc, Sinh
hoc va Toan hoc. Mén Khoa hoc Ty nhién ¢ truong
THCS va mon hoc mang yéu t6 tich hop, do d6 viéc
nghién ciru vé GD STEM néi chung va day hoc mén
Khoa hoc Ty nhién theo dinh huéng GD STEM noi
riéng 1a hoan toan c6 co sd va phu hop voi dinh
hudng d6i méi day hoc theo hudng phat trién ning
luc & ngudi hoc nhdm dap tmg muc tiéu cia chuong
trinh GDPT 2018.
2. N§i dung nghién ctru
2.1. Mt 56 vin dé co bin vé STEM
2.1.1. Khdi niém STEM: STEM la thuat ngir viét tat
cua cac tir Science (Khoa hoc), Technology (Cong
nghé), Engineering (Ki thuat) va Mathematics (Toan
hoc). Trong GD, n6i dén STEM 1a mubn nhan manh

dén su quan tim ctia nén GD d6i v6i cac moén Khoa
hoc, Cong nghé, Ki thudt va Toan hoc. Quan tam
dén viée tich hop cac mén hoc trén gén voi thuc tién
dé ning cao ning luc cho ngudi hoc. STEM trong
GD c6 thé dugc hiéu ¢ nhiéu cap do nhu: chinh sach
STEM, chuong trinh STEM, nha truong STEM, mén
hoc STEM, bai hoc STEM hay hoat dong STEM.
2.1.2. Gido duc STEM: Quan niém vé GD STEM cua
Bo GD My “GD STEM la mét chuong trinh nhim
cung cap hd tro, ting cudng, GD Khoa hoc, Cong
nghé, Ki thuat va Toan hoc (STEM) & tiéu hoc va
trung hoc cho dén bac sau dai hoc”. bay la nghia
rong khi n6i vé GD STEM.

- GD STEM dugc st dung theo md ta trong
Chuong trinh GDPT 2018 1a: “GD STEM la m6 hinh
GD dua trén cach tiép can lién mon, gitp HS ap dung
cac kién thuc khoa hoc, cong nghé, ky thudt va toan
hoc vao giai quyét mot sb van dé thuc tién trong bdi
canh cu thé” [1].

- Chung t6i bam sat quan diém: GD STEM la
phuong phép tiép can, kham pha trong giang day va
hoc tap gilra hai hay nhiéu hon cac mon hoc STEM,
hoic gitta mot chit d& STEM va mot hodc nhiéu mon
hoc khac trong nha truong.

2.1.3. Cac con duwong GD STEM cho HS

+ GD STEM thong qua hoat dong trai nghiém.

+ GD STEM thoéng qua day hoc cac mon thudc vé
linh vuc STEM.

M6 hinh GD STEM qua day hoc cac mon Khoa
hoc Ty nhién kha phé bién trong d6 ndi dung hoc tép
ctia mon hoc duge thiét ké thanh cac chu d& STEM
va duoc giang day theo cac cach khac nhau: Chu dé
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STEM dvoc day trong mot mén hoc duy nhat; Chi dé
STEM duoc day trong nhiéu mon hoc; Chii dé STEM
nhiéu mén phoi hop...

2.1.4. Mot 56 logi STEM

+ Dua trén khia canh cac linh vuc STEM tham
gia giai quyét van dé: STEM khuyét, STEM day du.

+ Dua trén khia canh pham vi kién thirc dé giai
quyét van @& STEM: STEM co ban, STEM mé rdng.

+ Dua vao muc dich day hoc: STEM day kién
thitc mdi va STEM van dung.

2.2. Quy trinh xdy dung chii dé STEM trong day
hoc mon Khoa hoc Tu nhién

Buédc 1: Lua chon chii dé bai hoc. Can clt vao
ndi dung kién thtc trong chuong trinh mén hoc va
cac hién tuong, qua trinh gin véi cac kién thuce do
trong ty nhién; quy trinh hodc thiét bj cong nghé ¢
sir dung cua kién thirc dé trong thuc tién... dé lya
chon chui dé cua bai hoc

Bude 2: Xac dinh vin de can gidi quyet Sau khl
chon chu dé cua bai hoc, can xac dinh van dé can
giai quyét dé giao cho HS thyc hién. Thong qua giai
quyét van dé, HS hoc dugc nhimng kién thirc, ki ning
can day trong chwong trinh mén hoc di dugc lya
chon hodc van dung nhiing kién thuc, ky nang da
biét dé xay dung bai hoc.

Buée 3: Xdy dung gidi phdp gidi quyét van de.
Sau khi da xac dinh van dé can giai quyét, can xac
dinh r0 ti€u chi cua giai phap Nhfmg tiéu chi nay la
cin ctr quan trong dé de xuét gia thuyét khoa hoc hay
giai phap giai quyét van dé. Cac tiéu chi ciing phai
hudng téi viéc dinh hudng qua trinh hoc tap va van
dung kién thirc nén cua HS chir khong nén chi tap
trung danh gia san pham vat cht.

Budc 4: Thiét ké tién trinh t6 chirc hoat dong
day hoc. Tién trinh & chic hoat dong day hoc duogc
thiét ké theo cac phuong phap va ki thuat day hoc
tich cuc vé6i 5 loai hoat dong. Trong mdi hoat dong
gém cac phén: muc tiéu, ndi dung, du kién san phém,
cach thuce o chie va danh gia. Cac hoat dong hoc do
¢6 thé duge t6 chirc ca & trong va ngoai 16p hoc (¢
truong, & nha va cong dong).

- Hoat dong 1: Xac dinh van dé. GV giao cho HS
nhiém vu hoc tap chtra dung van dé, trong d6 HS
phai hoan thanh mét san phém hoc tap cu thé voi cac
tidu chi doi hoi HS phai sir dung kién thirc méi trong
bai hoc dé dé xuit, xdy dung giai phap va thiét ké
nguyén mau ciia san phdm can hoan thanh. Tiéu chi
ctia san pham 13 yéu cau hét sirc quan trong, thé hién
tinh moi va sang tao clia san pham. Mat khéc, tiéu
chi 6 budc HS phai ndm kién thirc méi c6 thé thiét
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ké va giai thich dugc san pham ciia minh.

- Hoat dong 2: Nghién ctru kién thirc nén va dé
xuét giai phap. HS thuc hién hoat dong hoc tich cuc,
tu luc dudi sy hudng dan cia GV. Trong chu dé
STEM s& khong c6 cac tiét hoc thong thudng. Thay
vao d6, HS tu tim toi, chiém linh kién thirc tir d6 dé
xuét, thiét ké san pham can hoan thanh.

- Hoat dong 3: Lya chon giai phap. GV t6 chuc
cho HS trinh bay, giai thich va bao vé ban thiét ké
kém theo thuyét minh. GV va cac nhom khac trao
d6i, gop y dé HS tiép tuc hoan thién ban thiét ké
true khi tién hanh ché tao, thir nghiém.

- Hoat dong 4: Ché tao mau, thu nghiém va danh
gia. HS tién hanh ché tao mau theo ban thiét ké da
hoan thién. Trong qua trinh ché tao dong thoi phai
tién hanh thir nghiém va dénh gia. Doi khi HS phai
diéu chinh thiét ké ban dau dé bao dam mau ché tao
la kha thi.

- Hoat dong 5: Chia sé, thao luan, diéu chinh. HS
duogc to chirc dé trinh bay san pham hoc tdp da hoan
thanh; trao ddi, thao luan, danh gia dé tiép tuc diéu
chinh, hoan thién [2].

2.3. Xdy dwng, ché tao thiét bi hé tro day hoc chii
dé Ning lwong va cugc song mon Khoa hoc tw
nhién theo dinh huong GD STEM

Trong day hoc mén Khoa hoc Ty nhién, & quy
trinh xay dung chii d&& STEM thi budc Thiét ké tién
trinh t6 chire hoat dong day hoc véi hoat dong Ché
tao mau, thir nghiém san pham ludn la mot trong
nhimng hoat dong kho, mat nhiéu thoi gian va cong
strc nhat. Do d6, dé thuc hién hiéu qua hoat dong
dong nay, gido vién (GV) can co sy chuan bi phuong
an ché tao thiét bi, dung cy, vat liéu va cac thi nghiém
mau nhdm gitp HS dinh hudng hoat dong hoc tap
cua minh. Trén co s& d6, GV con chu dong trong viéc
danh gia két qua hoc tap thong san pham va cc ning
luc hoat dong ctua HS.

2.3.1. Ung dung ciia nam cham dién

a. Muc dich: Van dung kién thac vé sit tir, nam
cham vinh ctru, nam cham dién (Vat li va Hoa hoc),
bién ddi nang lugng dién - tir thanh co ning vao thyuc
tién k¥ thuat, cong nghé va cudc song.

b. Tap hop vt lidu va thiét bi gdm co: 1 ong
nhoém hodac nhya dai 5 cm, ® = 1,5 cm; 1 10 xo0; 1
cudn day dong ((D = 0,3 mm); 2 thanh nhom 1 6t
dd choi bang gb hoac nhua; 4 dinh vit; 1 ngudn dlen
3V DC; 1 khoa K; 1 bién tré loai 10 kQ; 1 13i sit @
=1,0 cm; 1 thanh nhém mong lam truc can cau; Céc
day dan dién.

c. Gia cong, lap rap:
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- Quén vao 6ng nhém khoang 1.500 vong day dong
dé 1am nam cham dién. Gan 16 xo vao trong cudn day
10 16ng vao né mot 15i st nho dé 10 xo dung thing va
tang tir tinh cia nam cham dién. Mot dau ciia 10 xo gian
vao mac treo vat nang (hinh 2.1).

- C6 dinh
cac thanh nhom
lén xe gd hodc
nhwa dé tao nén
mot chiéc xe
cin céu dién.
Treo cudn day
vao can cdu
va ndi voi he
thong rong roc,
day truyén dong
dé thay doi vi tri.

- Lép mach dién g6m nguén 3 V DC, khoa K,
bién trd, nam cham dién dé tao thanh hé théng diéu
khién can cu hoat dong.

d. Tién hanh TN: Sau khi lap rap mach dién gom
ngudn dién qua khoa K, bién tré va cudn day. Bién
tr& dung dé thay doi tir tinh ciia nam cham dién khi
thay doi cuong do dong dién. Do dan cta 10 xo va do
16n cta luc tur tao ra boi cudn day s& xac dinh mot
cach twong ddi vé trong lugng cua vat can can (16n,
nho mang tinh dinh tinh). Can cu c¢6 thé nang cac
vat bang sat nhe ma khong cdn moc treo nhd tir tinh
cua nam cham dién.

2.3.2. Pan dién ti

a. Muc dich su dung: Nghién ctru céch tao ra
dong dién cam tng (Vat 1i) va nguyén ly cua dan
ghita dién tir tao nén nhac am trong thyuc tién cudc
song (Sinh hoc va nghé thuat), sy chuyén hoa trong
cac dang nang lugng: co nang thanh dién nang, dién
nang thanh nang lugng am thanh.

b. Tap hop vat liéu va thiét bi gdm co: 4 dinh vit
dai 10 cm; 4 nam cham tron dep nho (® = 1,0 cm); 2
doan day dan gita; 2 cudn day 400 va 500 vong (D,

Hinh 2.1. Ung dung ciia nam cham
dién

Hinh 2.2. Dan dién ti
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=0,2 mm); 1 loa dién dong loai nho; 1 bang lap dién
bang nhya (15 x 20) cm; 2 doan ddy dan; Gidy bia va
gidy mau ding lam hop dan.

c. Gia cong, lap rap TN:

- Gén céc dinh vit 1én bang nhya dé cang cac day
dan nhu hinh 2.2

- Gén 2 cudn diy dudi cac day dan di cing sao
cho dédy dan di qua cudn day. Cac cudn day co thé tim
& cac bo TN ci hoac tu quén don gian nhu mot nam
cham dién.

- bat cac nam cham tron 1én day dan. Nam cham
s& dinh vao day sit ma khong can keo dan nho luc
hut ctia 2 nam cham.

d. Tién hanh: Dung day dan lip mach dién gom
loa, cac cudn day. Khi dung tay gdy nhe day dan, cc
nam chdm chuyén dong theo day dan, tir trudng qua céc
cudn day bién thién lam xudt hién dong dién cam tmg.
Dong dién cam tmg tir cudn day dén loa dién dong sé ra
4m thanh ¢ mang loa. Néu st dung cac ddy dan c6 am
khac nhau hoac gay dan véi do rung khac nhau thi am
thanh phat ra & loa ciing thay ddi tuong tmg. Tir do tai
nguoi s& phan biét dugc nhitng ndt nhac khac nhau dé
tao thanh nhiing bai nhac.

3. Két luan

Qua thyc tién nghién ciru va giang day cho thiy,
khi trién khai cac cac chu dé theo dinh huéng GD
STEM, HS dugc hoat dong, trdi nghiém va théy
duoc ¥ nghia cua tri thirc voi cude sdng, nho d6 s&
nang cao hting tha hoc tap cua HS. HS dugc tao su
chu dong va tu luc trong thuc hién cac nhi€ém vu hoc;
dugc 1am quen hoat dong co tinh chit nghién ctru
khoa hoc; déng thoi gén hoat dong hoc tap voi thuc
tidn cudc séng theo hudng giai quyét van dé phic
hop. Céc hoat dong néu trén gop phan tich cuc vao
hinh thanh va phat trién phdm chat, nang lyc cho HS.
Thuc hién tét GD STEM & truong Trung hoc Co sé
cling 1a cach thac thu hat HS theo hoc, lya chon cac
nganh nghé thudc linh vuc STEM, cic nganh nghé
¢4 nhu cau cao vé nguén nhan lyc trong cudc cach
mang cong nghiép lan thu tu.
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