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Abstract: STEM has become popular in teaching at different educational levels in Vietnam recently,
especially when implementing the new 2018 General Education Program. In addition to the perspective
of interdisciplinary integration to solve practical issues, connecting learners to the practical meaning
of the lessons. STEM also provides a condition for learning by doing through the organization of STEM
activities to help learners form technical skills and habits, career orientation for the current generation
of students. To clarify the application of the engineering design process, the article describes each step
of the process for organizing STEM activities and gives an example to illustrate a lesson in 6th grade

Natural Science.
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1. Mé diu

STEM la thuat ngir viét tit cua cac tir Science
(Khoa hoc), Technology (Cong ngh¢), Engineering
(Ki thuat) va Mathematics (Toan hoc) (Sanders,
2009).[11] Ban diu, thut ngit nay duoc sir dung khi
dé cap dén cac chinh sach phat trién vé Khoa hoc,
Cong nghé, Ki thuat va Toan hoc cua mdi qudc gia.
Hién nay, thuat ngit nay dugc ding chii yéu trong
hai ngit canh 1a gido duc va nghé nghiép. Trong ngit
canh giao duc, STEM dé cap tdi day hoc cac moén
hoc STEM theo tiép cén tich hop lién mén, gin véi
thyc tién, hinh thanh va phat trién pham chét, ning
luc ngudi hoc. Trong ngit canh nghé nghiép, STEM
duoc st dung khi dé cap toi nganh nghé thudc hoac
lién quan t6i1 cac linh vuc Khoa hoc, Cong nghé, Ki
thuat va Toan hoc. Day 1a nhitng nganh nghé c6 vai
tro quyét dinh t&i stte canh tranh ciia mot nén kinh
té, dang va s€ c6 nhu cau cao trong xa hoi hién dai.
(2]

Qua phan tich khai niém STEM ¢ trén, trién khai
day hoc STEM c¢6 2 mau chét quan trong 13 can
phai gén véi thuc tién va hoat dong thuc hanh. Do
d6, hudng dén tiép can Hoc Bang Lam 1a mot trong
nhitng giai phap htra hen hiéu qua dé t6 chire day hoc
STEM.

2. Noi dung nghién ciru
2.1.Tiép cdn hoc bang Iam

Thuat ngit Hoc Bang Lam (Learn by Doing) la
triét Ii giang day & hoc vién Cong nghé Massachusetts
(MIT) [3]. Hoc Bing Lam 14 qua trinh ma ngudi hoc
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hiéu duoc trai nghiém cua ho, ddc biét 1a nhiing trai
nghiém ma ho tich cuc tham gia vao viéc tao ra moi
thir va kham pha thé giéi. Hoc Bang Lam vira la
mot khai niém chi dinh dugc ap dung cho nhiéu tinh
hudng hoc tap khac nhau, vira 1a mot phuwong phap su
pham trong do6 gido vién tim cach thu hit nguoi hoc
vao cac phuong thic hoc tap thi nghiém, thuc hanh
sang tao hon, gén lién véi thuc tién. Dac trung cua
tiép can Hoc Béng Lam la léy nguoi hoc lam trung
tam cua qua trinh day hoc. Dé lam diéu do, ngudi
hoc duogc trai nghiém hoc tap tronng moi trudong thuc
hanh, thi nghiém. Hoat dong hoc tap, thi nghiém,
thuc hanh khong thé tach khoi hoat dong thuc tién,
va kién thire khong thé duoc 4p dit. Trong nodi dung
nghién ctru ndy nhom tac gia lya chon td chuc hoc
tap theo quy trinh thiét ké ki thuat dé trién khai day
hoc STEM nhim dem lai co hdi cho hoc sinh hoc
bang lam & trén 16p.
2.2. Mé hinh day hoc STEM theo quy trinh thiét
ké ki thudt

Trong bai hoc, hoat dong day hoc dugc hudng
dan theo quy trinh thiét ké ki thuat. Mo dau hoat
dong STEM, gido vién néu tinh hudng van dé trong
cong nghiép hodc thuc tidn gin lién voi ndi dung bai
day. Sau o, gido vién thuc hién két ndi ki thuat bing
viéc gin tinh hubng van dé véi giai phap ki thuat,
cong ngh¢, tao dong luc cho hoc sinh tham gia vao
giai quyét van dé theo dinh hudng mé ta & quy trinh
ki thuat da dugc gido vién thiét ké. Két qua 13, nguoi
hoc duoc truc tiép ty minh vén dung kién thirc khoa
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hoc (S), danh gia, Iya chon cong nghé(T)/ gidi phap
kha thi, tinh toan (M) va thao tac ki thuat (E) dé lam
ra san pham d4p tmg bai toan thyc tién. Qua trinh hoc
nay giup hoc sinh thyc hanh dya trén kién thirc d3 hoc
hoac kham phé duoc trong qua trinh trai nghi¢m, vira
gitip dinh hudng nghé nghiép, gop phan hinh thanh y
thtrc lao dong cho hoc sinh . Gido duc Viét Nam hién
tai dang thuc hién ddi méi, cu thé & cép trung hoc
co s¢ (THCS) dang trién khai cac mén tich hop nhu
Khoa hoc ty nhién theo Chuong trinh gido duc 2018
moéi. Do d6, dé 4p dung day hoc STEM thuén loi,
nhom tac gia nhan théy viéc dé xudt mau mot trinh
tu day hoc STEM theo quy trinh thiét ké ki thuat s&
gop phan gitip gido vién dé dang ap dung quy trinh
thiét ké ki thuat vao cac hoat dong hoc béng lam trén
16p. Vi vay, phan tiép theo, bai bao s& dé& xut mot
hoat dong STEM cho chu dé Nang lugng tai tao mén
Khoa hoc tu nhién 16p 6. Thong qua hoat dong mau
nay, ching toi hy vong cac gido vién THCS tich cuc
ap dung viéc t6 chirc bai day STEM theo quy trinh
ki thuat, tao diéu kién cho hoc sinh duoc hoc béng
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lam, gép phan nang cao hi¢u qua day hoc cac mon

tich hop.
5| Bencaaiy
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Hinh 2.1. Té chirc hoat dong day hoc STEM theo
quy trinh thiét ké ki thudt
2.3. Thiét ké hoat dpng STEM cho bai 50. Ning
lwong tai tgo, chuwong 9. Nang lwong, sach gidao
khoa Két noi tri thirc véi cugc song

Buéc | Dé xuit ni dung trién khai

Lién Trong bai hoc nay, Gio vién cho hoc sinh xem video [4] gi¢i thiéu vé cac loai tai nguyén (mat troi,

hé thue | gio, nude, dia nhiét va nhién liéu sinh khdi) nang lugng tai tao cing nhu céc loai tai nguyen hoéa thach

tién vao | (than, dau mo, khi dét..) tao ra ngudn ning luong khong tai tao. Bang cach tham gia vao cac hoat dong

bai hoc |thao luan, dam thoai — goi m& khéac nhau dé gitp cac em hiéu dugc qua trinh chuyén d6i ning luong
(mat troi, nude va giod...) thanh dién nang. Hoc sinh kham pha cac vai tro khac nhau cua cac ky su lam
viéc trong linh vuc nang luong tai tao trong viéc tao ra mot mai truong bén viing - mot mai trudng
g6p phan mang. lai stic khée hanh phuc va an toan cao hon.

Két ndi | cac ki su co hiéu biét tot Ve nang lugng nén ho c6 thé khai thac cac ngudn tai nguyén tai tao dé tao ra

Ki thudt | dién s dung trong cudc song hang ngay cua ching ta. Cac k¥ su co khi, dién va dan dung hop tac dé
phat trién nhimg cach méi va hiéu qua hon dé tao ra dién tir cac nguon tai nguyén tai tao. Ho thiét ké
cac dong co ddt sach hon va cac thiét ké 6 to méi (chang han nhu 6 t6 hybrid) can it nhién liéu hon va
gitp cai thién muc ti€u thy xang, tir do cai thién hanh tinh cia ching ta.

Pé xuét | Gido vién st dung ki thuat cong ndo dé cho hoc sinh thao luan vé céc loai nang lugng khac nhau da

giai hoc ¢ bai 50. Nang lugng tai tao [5] hoac tir hiéu bict trudc d6 cia hoc sinh nhu:

phap Ki | -Sinh khéi 1a qué trinh ddt chay céc chat c6 nguon géc tir sinh vat song.

thuait, -Xang dau dugc sir dung 1am nhién liéu cho 6 to va céc phuong tién khac.

cong - Voi dia nhiét 1iy hoi nu6c tir nuée nong dudi 1ong dat (nhu mach nude phun) va sir dung no dé quay

nghé tua-bin.

-Thuy dién tao ra dién bang cach khai thac sirc manh cta dong nude chay (mét ngudn tai nguyén co
thé tai tao dugc mién 1 c6 mua).

-Nang luong anh sang dugc tao ra tir bong den va man hinh may tinh, mat troi.

-Phan tmg tong hop hat nhan bt chude phuong phap ma mat troi tao ra nang luong. N6 lién quan dén
su két hop cac hat nhan cua cac nguyén tir hydro.
-Phan ing phan hach hat nhan 1a khi nang luong dugc giai phong tir viée tach hat nhan cia cac nguyén
0 uranium.
- Nang luong thﬁy tridu 1a khi nang luong tir thiy triéu dugc khai thac.
- Nang luong tir gi6
Gido vién cho hoc sinh phén loai xem déu la nguon nang luong c6 thé tai tao, dau 1a nguon nang luong
khong thé tai tao. Vi bai hoc nay, lop dang tim hiéu vé ning hmng tai tao, gido vién goi y ve viéc
ding sirc nude dé tao dién nhu nha may thuy dién Hoa Binh va dan dét cac em vao hoat dong STEM:
Lam md hinh may phat dién bang nudc.
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Quy
trinh ki Vi b dung cu STEM g6m 3 thanh try, 2 phién dd hinh tron, 6ng din nudc,
thuit ‘ cb léy nuée, cbe dung nudc déu vao, khay dung nudc déu ra, dong co dién tir
] J | va day nbi, dén LED(nhu hinh 2), gido vién hudng dén hoc sinh thao tac:
/ \\ | ‘r} Bude 1: Lap gia d& cde nude (co dung sung bin keo dé gin ¢b dinh cac khop
N, e ndi) (xem hinh 3)
@W Budc 2: Lip éng din nudce sao cho nudce chay tir cde s& vao canh tua-bin cia
. dong co (nhu mo6 hinh & hinh 3)
Buéc 3: Két ndi dwong day dién & dau ra tua -bin véi dén LED
Hinh 2.2. Bj dung cy STEM cho mé
hinh may phat dién bang sirc nudc [6]
M4 hinh =
Ki thuat
Hinh 2.3. M6 hinh méy phat dién bang sirc nudc
Thw Sau khi ldp thanh c6ng mo h1nh nhu anh, hoc sinh dat 1 cdc nhya dé dung nude dau vao, dit mé hinh 1én khay
nghiém | nhya dé hing nuoc chay xudng, hoc sinh tién hanh thir nghiém mé hinh thay dién nhu sau:
-b6 nude vao coc phia trén cao
-Nudc chay xubng 1am quay canh quat
-Céanh quat s€ lam quay tua-bin nam cham dat bén trong dong co, tao ra luc tir tinh, tir d6 tao ra dong dién.
-Dong dién chay vao dén LED, qua do thzip sang den LED.
Panh gia | - Danh gia cac hoat dong cuia hoc sinh
-Danh gia san phim
Téng két | Gido vién tom tit hoat dong ctia mé hinh may phét dién bang strc nudc:
bai hoe | Nudc chay => Quay tuabin nam cham => sinh ra dong dién => thip sang dén LED.
Nhu vay, chi ¢can ¢6 nude (tro1 mua) s€ co thé tao ra dién. Day la cach tao ra nang luong sir dung sttc nudc. Nudc
la tai nguyén tao ra nang lugng tai tao.

3 Két luan

Hoat dong STEM méu dugc dé xuat & trén c6 thé
td chuc & hoat dong ngoai khoa dudi dang cau lac b
STEM cua nha truong, sau khi hoc sinh da hoc bai
Iy thuyét trén 16p. Viéc trién khai hoat dong STEM
theo quy trinh thiét ké ki thuat da cho nguoi hoc mot
mdi trudng hoc bang lam. Diéu nay khong chi mang
lai dong lyc hoc tap, hoc sinh ¢6 co hoi dao sau kién
thirc 1y thuyét ma con gitip cho cac em dugc dinh
huéng tdi cac nganh nghé ki thuat, hinh thanh thoi
quen hoc di doi v6i hanh, 1y thuyét gén lién v6i thue
tién. Do ciing 1a muyc tiéu dinh hudng nghe nghlep
cho céac ban hoc sinh tir bdi canh thyc tién, gop phin
hinh thanh ngudn nhéan Iyc phat trién khoa hoc ki
thudt va cong nghé cua dat nudc.
Tai liéu tham khao
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