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Thiét ké day hoc STEM theo quan diém hoc bing lam
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Abstract: STEM education helps students know how to apply the knowledge, understanding and skills
learned from the subjects to life. To achieve that goal, teachers must change the strategy of instructional
design. As a result, STEM lessons will help students think and solve problems based on rigorous and
highly applicable science, making a significant contribution to the career orientation of each learner. For
primary school students, STEM-oriented education will focus on helping students get acquainted, create
excitement, and discover useful and interesting things in life. Seeing that human meaning, the authors
researched how to design STEM teaching activities that bases on the theory of learning by doing and

introduced it in the article.
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1. Mé dau

STEM la thuét ngir viét tit cua cac tir Science
(Khoa hoc), Technology (Cong ngh¢), Engineering
(K¥ thuat), Mathematics (Toan hoc). Hién nay thuat
ngit STEM duogc dung trong nhidu ngit canh khac
nhau, phd bién nhit 1a ngit canh gido duc va ngir
canh nghé nghiép. [1]

Trong ngit canh giao duc, STEM la sy quan tam
cliia nén gido duc dbi véi linh vuc khoa hoc, cong
ngh¢, k¥ thuat va toan hoc. Thong qua viéc day hoc
tich hop cic mén hoc trén véi cac ndi dung gin véi
thuc tién, nguoi hoc sé duoc phat trién va nang cao
nang lyec.

Trong ngit canh nghé nghiép, STEM duogc hiéu
la nghé nghiép thudc cac linh vuc khoa hoc, cong
nghg, k¥ thuat va toan hoc. Vi du: Nhom nganh nghé
vé Cong nghé thong tin; Y sinh; Ky thuat; Dién tu va
Truyén thong. ..

2. Quy trinh thiét ké day hoc STEM
2.1. Tong qudt vé quy trinh ki thugt

Quy trinh thiét ké k¥ thut (Engineering Design
Process hay EDP) 1a mot chudi cac budc thuc hién
mo ta lai cach ma cac k¥ su sir dung dé giai quyét
van dé; nguoi ki su bt dau bang dat cau hoi, hinh
dung céc giai phap, thiét ké ké hoach, tao mé hinh,
thuc nghiém va kiém thir mé hinh, sau d6 thuc hién
cai tién. Quy trinh thiét ké ky thuat dung dé xac dinh
va giai quyét van dé co bon dic trung gém: (1) tinh
1ap lai cao; (2) tinh két thuc mo, tirc 12 mot bai toan
c6 thé c6 nhiéu 1o giai; (3) ngit canh ¢ ¥ nghia cho
viéc hoc cac khai niém khoa hoc, toan hoc va ki
thuat; (4) kich thich tu duy hé thong, mo hinh hoa
va phéan tich. Cling theo NASA’s Best [2],quy trinh

EDP khac biét vdi cac quy trinh day hoc khac ¢ hai
diém chinh: thir nhét, khong c6 mot 101 giai cu thé
nhét dinh cho mot bai toan. Thir hai, ngudi hoc can
tu thiét ké ban thiét ké.

C6 thé md ta cu thé quy trinh EDP gdm 6 budc
nhu sau:

EXPERIMENT

Hinh 2.1. Quy trinh EDP [2]

(1) Pt cau hoi (Ask): Hoc sinh xac dinh vén dé,
cac doi hoi can phai dap ung va cac rang budc duoc
xem xét.

(2) Tuéng tugng (Imagine): Hoc sinh suy nghi vé
cac giai phap va y tudng nghién ciru. Hoc sinh ciing
can xac dinh nhitng gi nguoi khac da lam.

(3) Lap ké hoach (Plan): Hoc sinh chon tir 2 dén 3
¥ tuong hay nhat tir danh sach liét ké cua ho va phac
thao cac thiét ké co thé co, cudi cung chon mét thiét
ké duy nhat cho nguyén liéu.

(4) Sang tao (Create): Hoc sinh xay dung mot mo
hinh 1am viéc, hoic nguyén mau phu hop véi cac yéu
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cau thiét ké va cac rang budc thiét ké.

(5) Thir nghiém (Experiment): Hoc sinh danh gia
cac giai phap thong qua thtr nghiém; thu thap va phan
tich dit liéu; tom tat diém manh va diém yéu cia thiét
ké da dugc tim thiy trong qua trinh thir nghiém.

(6) Cai tién (Improve): Dua vao két qua kiém tra,
hoc sinh thuc hién céc cai tién vé thiét ké. Hoc sinh
cling x4c dinh nhitng thay doi s& thuc hién va giai
thich cho cac sira doi nay.

2.2. Tién trinh bai hoc STEM

Tién trinh bai hoc STEM tuan theo quy trinh k§
thuat néu trén nhitng budc trong quy trinh c6 thé
khong can thyuc hién theo trinh tu hét bude nay moi
dén budc tiép theo, ma c6 nhitng budc cb thé thuc
hién déng thoi, hd trg 13n nhau. Cu thé viée “Nghién
ctru kién thirc nén” c6 thé dugc thyc hién dong thoi
“Pé xuét giai phap”; “Ché tao md hinh” duoc thuc
hién ddng thoi v6i “Thir nghiém va dénh gia”, trong
d6 bude nay vira 1a muyc tiéu vira 1a diéu kién dé thuc
hién budc kia. Vi vy, mdi bai hoc STEM dugc td
chure theo 5 pha hoat dong nhu sau:

Hoat dpng 1: Xdc dinh vin dé

Trong hoat dong nay, gido vién giao cho hoc sinh
nhiém vu hoc tdp chua dyng van dé, trong d6 hoc
sinh phai hoan thanh mot san phém hoc tap cu thé
v6i cac tiéu chi doi hoi hoc sinh phai st dung kién
thirc méi trong bai hoc dé dé xuat, xay dung giai
phap va thiét ké nguyén miu cua san phidm can hoan
thanh. Tiéu chi cta san phdm 14 yéu cau hét sirc quan
trong, boi do chinh 1a “tinh mdi” cta san phém, ké ca
san phdm do6 13 quen thudc véi hoc sinh; dong thoi,
tiéu chi d6 budc hoc sinh phai nim viing kién thirc
moi thiét ké va giai thich duogc thiét ké cho san pham
can lam.

Hoat djng 2: Nghién ciru kién thivc nén va dé
xudt gidi phdp

Trong hoat dong nay, hoc sinh thuc hién hoat
dong hoc tich cuc, tu luc dudi sy huéng dan cua
gido vién. Trong bai hoc STEM s& khong con cac
“tiét hoc” thong thuong ma ¢ d6 gido vién “giang
day” kién thirc méi cho hoc sinh. Thay vao do, hoc
sinh tu tim toi, chiém linh kién thire dé su dung vao
viée dé xuét, thiét ké san phrflm can hoan thanh. Két
qua 13, khi hoc sinh hoan thanh ban thiét ké thi dong
thoi hoc sinh cling da hoc dugc kién thirc méi theo
chuong trinh mén hoc tuong ung.

Hoat dong 3: Lwa chon gidi phadp

Trong hoat dong nay, hoc sinh duoc td chuc dé
trinh bay, giai thich va bao vé ban thiét ké kém theo
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thuyét minh (str dung kién thirc méi hoc va kién thirc
dd c0); d6 1a sy thé hién cu thé cua giai phap giai
quyét van dé. Dudi su trao doi, gop ¥ cua cac ban va
gi4o vién, hoc sinh tiép tuc hoan thién (c6 thé phai
thay d6i dé bao dam kha thi) ban thiét ké trude khi
tién hanh ché tao, thu nghiém.

Hoat djng 4: Ché tao méu, thir nghi¢m va dinh
gid

Trong hoat dong nay, hoc sinh tién hanh ché tao
mau theo ban thiét ké d3 hoan thién sau bude 3; trong
qué trinh ché tao ddng thoi phai tién hanh thir nghiém
va danh gia. Trong qua trinh nay, hoc sinh ciing c6
thé phai diéu chinh thiét ké ban dau dé bao dam mau
ché tao 1a kha thi.

Hoat dpng 5: Chia sé, thio ludn, diéu chinh

Trong hoat dong nay, hoc sinh duoc td chirc dé
trinh bay san pham hoc tip di hoan thanh; trao ddi,
thao luan, danh gia dé tiép tuc diéu chinh, hoan thién.
3. Thiét ké hoat dong day hoc STEM theo quan
diém hoc bing lam

Hoc bang lam (Learning by Doing) [3] 1a qué
trinh ma nguoi hoc hiéu dugc trai nghiém cta ho,
dac biét 1a nhling trai nghiém ma ho tich cuc tham
gia vao viéc tao ra moi thir va kham phé thé gidi.
Hoc bang lam vira 1a mot khai niém chi dinh dugc ap
dung cho nhiéu tinh hudng hoc tap khac nhau, vira
la mot phuong phap su pham trong do6 gido vién tim
cach thu hat nguoi hoc vao cac phuong thirc hoc tap,
thuc hanh sang tao hon, gén lién véi thuc tién cong
viéc. Dé xuit cac hoat dong day hoc STEM theo
quan diém hoc bang lam s& tap trung vao muc dich,
ndi dung, san phém du kién can dat va cach t6 churc
cac hoat dong [4]. Céc thiét ké dugc mo ta nhu sau:
3.1. Hoat dpng 1: Xdc dinh vin dé

Muc dich: Xac dinh tiéu chi san phém; phat hién
véan dé,nhu cau.

Noi dung: Tim hleu vé hién tugng, san pham,
cong nghé; danh gia vé hién tugng, san phim, cong
nghé...

Dur kién san phcfm hoat dong cua hoc sinh: Céac
muc d6 hoan thanh ndi dung (Bai ghi chép thong tin
vé hién tugng, san phém, cong nghé; danh gia, dat
cau héi vé hién tuong, san phém, cong ngheé).

Cach thirc t6 chirc hoat déng: Gido vién giao
nhiém vu (ndi dung, phuong tién, cach thuc hién,
yéu cau san phdm phai hoan thanh); Hoc sinh thuc
hién nhiém vu (qua thyc té, tai liéu, video; ca nhan
hodc nhém); Béo céo, thao luan (thoi gian, dia diém,
cach thirc); Phat hién, phat biéu van dé (gido vién
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hd tro).
3.2. Hoat dpng 2: Nghién citu kién thirc nén va dé
xudt gidi phdp

Muyc dich: Hinh thanh kién thirc méi va dé xuét
giai phap.

No¢i dung: Nghién ctru ndi dung sach gido khoa,
tai liéu, thi nghiém dé tiép nhan, hinh thanh kién thirc
moi va dé xudt giai phap, thiét ké.

Duy kién san phcfm hoat dong cua hoc sinh: Cac
muc do hoan thanh ndi dung (Xac dinh va ghi dugc
thong tin, dr li€u, giai thich, kién thirc moi, giai
phap, thiét ké).

Cdch thirc to chirc hoat déng: Gido vién giao
nhiém vy (Néu rd yéu cau doc, nghe, nhin, lam dé
xac dinh va ghi dugc thong tin, dir liéu, giai thich,
kién thirc méi); Hoc sinh nghién ctru sach gido khoa,
tai liéu, lam thi nghi€ém (ca nhan, nhom); Bao cao,
thao luan; Gido vién diéu hanh, “chdt” kién thirc
moi + hd tro HS dé xudt giai phap, thiét ké mau thir
nghiém.

3.3. Hoat dong 3: Lwa chon gidi phap

Muc dich: Lya chon giai phap, ban thiét ké.

No¢i dung: Trinh bay, giai thich, bao vé giai phap,
thiét ké d¢ lua chon va hoan thién.

Dy kién san phcfm hoat dong cua hoc sinh: Giai
phap, ban thiét ké duoc lwa chon, hoan thién.

Cdch thirc t6 chite hoat déng: Gido vién giao
nhiém vu (Néu rd yéu cau HS trinh bay, béo cdo,
giai thich, bao vé giai phap, thiét ké); Hoc sinh bao
c4o, thao luan; Gido vién diéu hanh, nhan xét, danh
gi + hd trg HS lwa chon giai phap, thiét ké miu thir

nghiém.
3.4. Hogt dpng 4: Ché tgo méu, thiv nghi¢m va
danh gia

Muc dich: Ché tao va thir nghiém mau thiét ké.

Noi dung: Lya chon dung cu, thiét bi thi nghiém;
ché tao mau theo thiét ké; thu nghiém va diéu chinh.

Du kién san phdm hoat dong cua hoc sinh: Dung
cu, thiét bi, md hinh, dd vat ... da ché tao va thur
nghiém, danh gia.

Cdch thirc t6 chire hoat ddng: Gido vién giao
nhiém vu (lya chon dung cuy, thiét bi thi nghiém dé
ché tap, 15'1p rap...); Hoc sinh thyc hanh ché tao, lép
rap va thir nghiém; Gido vién hd trg hoc sinh trong
qua trinh thyce hién.

3.5. Hoat djng 5: Chia sé, théo lugn, diéu chinh

Muc dich: Trinh bay, chia s¢, danh gia san phdm
nghién ctru.

Noi dung: Trinh bay va thao luan.
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Du kién san phcfm hoat dong cua hoc sinh: Dung
cu, thiét bi, mo hinh, d6 vat ... da ché tao dugc + Bai
trinh bay bao céo.

Cach thirc to chirc hoat déng: Giao vién giao
nhiém vy (m6 ta rd yéu cau va san pham trinh bay);
Hoc sinh bao cao, thao luan (bai bao céo, trinh chiéu,
video, dung cy, thiét bi, mo hinh, d6 vat da ché tao...)
theo cac hinh thirc phi hop (trung bay, trién 13m, san
khau hoa); Giao vién danh gia, két luan, cho diém va
dinh hudng tiép tuc hoan thién.

4. Két luan

Muc tiéu ctia gido duc 1a hudng dén phat trién toan
dién cho hoc sinh, khong chi 1a nhling kién thuc trén
truong ma con la ky nang xa hdi. Viéc dinh hudng
day hoc STEM da du’oc B6 Gido duc va dao tao chi
dao trién khai. Thuc té trién khai cho thay, giao duc
STEM dugc t6 chic trong cac truong phd thong &
Viét Nam thuong tap trung qua cac hinh thire: day
hoc tich hop theo dinh hudng giao duc STEM; sinh
hoat cau lac b STEM; cac cudc thi, cac hoat dong
trai nghiém sang tao; phdi hop to chirc cac hoat dong
STEM giira nha truong va cac to chic tu nhan; cac
su kién STEM, ngay hoi STEM. Bai bao di sau cung
cap chi tiét cac huéng dan thiét ké hoat dong day
hoc STEM theo quan diém hoc béng lam. Céach trién
khai nay s& doi hoi thiét ke lai phong thuc hanh, thi
nghiém cua nha truong, mo rong dau tu Xay dung
xuong Trai nghiém STEM dé dap g yéu cau thiét
ké day hoc theo quan diém hoc bang lam, gop phan
nang cao chét lugng day hoc STEM hién nay.
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