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TOM TAT

Trong bai canh chuyén déi sé trong gido duc, viéc g dung cac cdng cu s6 vao day hoc STEM
khong chi tao diéu kién doi méi phuwong phdp day hoc ma con gop phan thiic day phét trién nang luc
tw duy thiét ké (TDTK) cho hoc sinh. Ké thira két qua tir nghién cizu “Xay ding quy trinh day hoc
STEM nham phét trién tir duy thiét ké cho hoc sinh trung hoc co s6” (Le et al., 2025), bai bao nay
tiép tuc ma réng va hoan thién quy trinh bang cdch d@é xudt iing dung cac cdng cu sé phi hop véi
muc tidu cua timg giai doan day hoc, dong thoi xay dung mét tién trinh day hoc minh hoa cu thé.
Cac cong cu 6 dé xudt droc tham van qua hai vong y kién ciia 16 chuyén gia va dwoc xac nhan vé
tinh ph hop ciing nhue kha thi trong thyec tién day hoc. Két qua nghién cizu gop phan cu thé héa dinh
hiréng chuyén déi sé trong gido duc STEM, dong thoi cung cdp co sé thuc tién cho gido vién trong
viéc to chirc hoat dong hoc tdp sang tao, qua dé phdt trién song song néng luc tir duy thiét ké va
nang luc s6 cho hoc sinh trung hoc co so.

Tir khoa: tu duy thiét ké; cong cu s6; chuyén doi s6; trung hoc co s&; day hoc STEM

1. Giéi thigu

Trong nhitng ndm gan day, chuyén di s6 trong gi&o duc d tré thanh xu huéng tat yéu,
gan véi yéu cau doi méi phuong phép day hoc nham phat trién nang lyuc toan dién cho nguoi
hoc; tai Viét Nam, dinh hudng nay duoc cu thé hda qua Quyét dinh sé 131/QD-TTg ngay
25/1/2022 caa Tha tuéng Chinh phii (Government, 2022). Trong bdi canh do, day hoc STEM
dugce xem 13 dinh hudng quan trong dé phat trién ning luc ngudi hoc thdng qua tich hop
Khoa hoc, Céng nghé, Ki thuat va Toan hoc, trong d6 tu duy thiét ké (TDTK) 1a mot ning
luc cbt 16i (Bybee, 2010; Marin-Marin et al., 2021; Razzouk & Shute, 2012). Dé phét trién
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hiéu qua TDTK, gido vién can cdng cu hd tro hoc sinh quan sat, md phong, cong tac va phan
hdi truc quan, linh hoat — méi trudng hoc tap sé 1a mot giai phap dap tng tét yéu cau nay.

Trong nghién ctru trude, Le va cong su (2025) da xay dung quy trinh day hoc STEM
nham phét trién TDTK cho hoc sinh THCS gom nam giai doan: (1) Thau cam va xac dinh van
dé; (2) Kham phé kién thuc; (3) Hinh thanh y tuong; (4) Thiét ké va ché tao; (5) Panh gia va
cai tién, duoc x4c 1ap nhu khung 1i luan co ban dé phéat trién TDTK trong day hoc STEM &
bac THCS (Le et al., 2025). Tuy nhién, quy trinh nay chua xem xét yéu té ung dung cong cu
s6 — thanh t6 quan trong caa méi treong hoc tap hién dai va 1a cong cu hitu hiéu hd tro TDTK.
Tir d6, nghién ctru nay duoc thyc hién nham phat trién quy trinh STEM — TDTK bang cach
g dung goi y cdng cu s6 pht hop véi muc tiéu timg giai doan, khong thay doi cu tric quy
trinh géc ma b sung chiéu sau cong nghé, dong thoi xay dung mat tién trinh day hoc minh
hoa cu thé, huéng téi cung cap khung tham chiéu hd tro gido vién luya chon cong cu s6 phi
hop ma van duy tri ban chét trai nghiém, thuc hanh sang tao cua day hoc STEM.
2. Poi twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

Qua trinh ng dung céng cu sé trong day hoc mdn Khoa hoc tu nhién theo STEM
nham phét trién TDTK cho HS THCS.
2.2. Phwong phdp nghién ciru

Dé dat muc tiéu dé ra, nghién ctu sir dung két hop cac phuong phap chinh:

- Phan tich va tong hop Ii luan: Phuong phap nay dugc dung dé xac dinh co s khoa hoc
cho viéc lya chon céac ¢ng cu s6 phi hop Vi timg giai doan caa quy trinh day hoc STEM
nham phét trién tu duy thiét ké. Tac gia phan tich, tdng hop cac nghién ctu trong va ngoai
nuéc vé tu duy thiét ké, day hoc STEM va cac cdng cu sé phl hop, tir d6 xdy dung danh
muc du thao cac cong cu s phi hop theo muc tiéu cia timg giai doan day hoc.

- Phuong phap chuyén gia (Delphi): Phuong phép nay duoc st dung dé thu thap y kién
danh gia va gép ¥ cua cac chuyén gia nham hoan thién bang cong cu sé (Crisp et al., 1997).
Qua trinh Iy y kién duogc thuc hién mot cach hé théng qua 2 vong doc lap:

+Vong 1: Gui ban du thao cac cdng cu s, cach st dung va vi du minh hoa téi 16
chuyén gia voi phiéu hoi duoc thiét ké dong va mé nham thu thap nhirng phan tich, gop y
sAu sic va cac dé xuat diéu chinh,

+\Vong 2: Dya trén két qua phan tich di liéu thu thap tir vong 1, nhém tac gia tién
hanh diéu chinh, bé sung va hoan thién bang cong cu sau d6 gui t6i cac chuyén gia dé xac
nhan lan cudi.

3. Kétqua vathao luan
3.1. Tw duy thiét ké

Tu duy thiét ké c6 thé dugc hiéu 1a mot qua trinh tu duy mang tinh phan tich va sang
tao nham giai quyét van d& mot cach hiéu qua, 1y con ngudoi 1am trung tdm: hiéu sau nhu
CAu ctia con ngudi dé dé xuat giai phap sang tao dap ng cac nhu cau d6. Khac véi tu duy
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truyén théng — thuong chi trong phan tich van dé, TDTK hudng dén viéc tao ra giai phap,
nguyén mau, thir nghiém va diéu chinh lién tuc cho dén khi van dé dat ra dugc giai quyét.

Hi¢n nay, TDTK dugc ung dung trong nhiéu linh vuc v6i mot sé6 md hinh phé bién:
m6 hinh Double Diamond (Design Council, 2004) gdm bdn giai doan Kham ph4 — Xac dinh
— Phat trién — Trién khai, pht hop véi thiét ké san pham va chinh sach cong; mé hinh cua
Stanford d.school (Stanford d.school, 2008) gdm nim budc Thau cam — Xac dinh — Y tudng
hoa — Nguyén mau — Kiém thtr, phd bién trong gido duc va khoi nghiép; mé hinh ciia IDEO
(IDEO, 2011) gom nam giai doan Kham pha — Dién giai — Y tuong hoa — Thir nghiém — Phét
trién, ing dung rong trong thiét ké san pham va trai nghiém nguoi ding; mé hinh The Loop
ctia IBM (IBM, 2012) v&i ba yéu t6 Quan sat — Phan chiéu — Lam, cho phép 1ap lai linh hoat
trong phat trién san pham sd; mo hinh ctia Hasso Plattner Institute (HPI, 2009) gém sau budc
Hiéu — Quan sat — Xac dinh quan diém — Y tudong hoa — Nguyén méu — Kiém thir, thién vé
tmg dung thuc té trong gido duc dai hoc; va mé hinh Design Sprint ciia Google Ventures
(Google Ventures, 2017) rat gon quy trinh thanh nam giai doan trong ndm ngay lam viéc,
phu hop véi cac nhom khoi nghiép can giai phap nhanh.

Trong béi canh gi4o duc K12, mé hinh cua Stanford d.school dugc xem 1a pht hop
nhét vi c6 hudng dan rd rang, d& &p dung, gilp hoc sinh phét trién tu duy toan dién, két hop
séng tao, tu duy logic va lam viéc nhom; dic biét, yéu té “thiu cam” gitp hoc sinh hinh
thanh ki nang lang nghe va dit minh vao vi tri ngudi khac — mot phan quan trong cua giao
duc nhan céach.

3.2. Ggiy cac cdng cu sé ing dung vao quy trinh day hoc STEM nham phét trién TDTK
cho hec sinh THCS

Quy trinh day hoc STEM nham phat trién tu duy thiét ké (STEM — TDTK) cho hoc
sinh trung hoc co s& duoc Le va cong su (2025) xay dung gém niam giai doan: (1) Thau cam
va xac dinh van d&; (2) Kham pha kién thuc; (3) Hinh thanh y tuong; (4) Thiét ké va ché tao;
(5) Panh gia va cai tién. Quy trinh ndy nhan manh viéc té chirc hoat dong hoc tap theo tién
trinh thiét ké ki thuat, gidp hoc sinh phat trién ning luc giai quyét van dé, tu duy sang tao va
hop téc (Le et al., 2025). Trong bdi canh chuyén d6i s gido duc hién nay, viéc ung dung
cdng cu s6 vao qué trinh day hoc STEM tré thanh xu hudng tat yéu nham nang cao hiéu qua
hoc tap va phét trién nang luc s6 cho hoc sinh. Tuy nhién, cac cong cu sé chi phat huy y
nghia khi dugc lya chon dé ung dung c6 muc dich su pham rd rang, gan vai chirc nang nhan
thirc va hoat dong hoc tap cu thé cua timg giai doan hoc tap (Chen & Lo, 2019; Henriksen,
2017). Vi vdy, nghién ctu ndy phét trién quy trinh STEM — TDTK bang céach goi ¥ cac cong
cu s6 phu hop c6 thé ung dung vao ting giai doan gidp hoc sinh phét trién dugc TDTK mot
cach toan dién trong thoi dai sb.

Théng qua nghién cieu Ii luan, nhém tac gia xac dinh ba nguyén tic ung dung cong cu
s6 vao quy trinh STEM — TDTK nhu sau:

- Nguyén tic su pham: cong cu s6 duoc lva chon phai phuc vu muc tiéu phat trién
TDTK, khong thay thé hoat dong tu duy hay thuc hanh caa hoc sinh.
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- Nguyén tic linh hoat: gido vién c6 thé chon sir dung hoidc khéng str dung cong cu sé
tiy theo diéu kién thuc té va mirc d6 phi hop véi timg giai doan.
- Nguyén tic kha thi: cdng cu s6 can dé tiép can, mién phi hodc phd bién, dam bao trién
khai duogc trong diéu kién ha ting céng nghé caa truong THCS Viét Nam.

Dua trén nhitng nguyén tic nay, nhom tac gia nghién ctru, tim kiém céc cong cu s6 phu
hop vé6i dic diém cua timg giai doan trong quy trinh day hoc STEM — TDTK da cong bd
trude d6. Két qua tdng hop va hé théng hoa duoc trinh bay trong Bang 1, bang nay mé ta
nam giai doan cua quy trinh STEM-TDTK cling v&i muc tiéu phét trién tu duy thiét ké, hoat

dong hoc tap trong tam, goi y vé cac cong cu s6 phi hop va chirc ning cua ching.
Bdng 1. Cac cong cu sé goi ¥ 1#ng dung vao quy trinh day hoc STEM — TDTK

Giai Muc tiéu Hoat don Cona cu sé qoi v VA chire na
doan suw pham hoc tiéu bieu gcusogety tre nang
1. Thau Nhandiénnhu Thao luan, - YouTube, cac ngudn tin trc: Cung cap ngit canh,
cam va cau, bdi canh quan sat, tinh hudng khai dong.
xac dinh vavin déthuc phong vén, - Google Forms, SurveyMonkey: Tao va chia sé
van dé tién; dat cau thu thap dix phiéu khao sat nhanh chong, thu thap dix liéu c6 hé
hoi dinh  liéu. thong.
huéng. - Padlet, Jamboard: Bang tuong tac online dé nhom
thu thap va dan cac y tudng, thong tin ban dau nhu
mét birc tudng ¥ tudng sb.
2. Kham Vandungkién Tim  kiém, - Google Scholar, Khan Academy: Tim kiém cac
pha kién thic lién mén  doc, md bai bao, tai li¢u hoc thuat, video bai giang uy tin.
thirc dé hiéu sadu phong hodc - PhET Interactive Simulations: Thuc hién cac thi
ban chat van thinghiém ao. nghiém ao vé Vat Ii, H6a hoc, Sinh hoc mét cach
dé. an toan va truc quan.
- Google Docs, OneNote: Soan thao tai li¢u, ghi
chd va téng hop kién thire chung cua ca nhom theo
thoi gian thyec.
3. Hinh Dé xuat nhiégu Dong  ndo, - Miro, Mural: Bang trang ki thuat s6 v tan, cung
thanh y giai phép; lva phéc thao, cap khong gian Ii tuong cho viéc dong néo, dan y
tuéng chon phuong trao ddi  tuong, v& va két ndi cac ¥ tudng.
an t6i wu. nhom. - MindMeister, Coggle: Tao so dd tu duy online,
gilip tryc quan héa va sap xép cac ludng suy nghi
mot céch logic.
4. Thiét Chuyén y Lap rap, md - Canva, Figma: Thiét ké cac ban vé phac thao 2D,
ké — ché tuong thanh phong, ché giao dién nguoi ding (Ul), poster...
tao san pham cu tao, Iap trinh - Tinkercad, SketchUp for Schools: Thiét ké mod
thé; kiém the thu. hinh 3D don gian, c6 thé dung dé in 3D.
va hoan thién. - MakeCode for micro:bit, Scratch: Lap trinh kéo
tha truc quan dé diéu khién cac thiét bi phan cung
hoac tao mo phong.
5. Panh Phan hoi, danh Trinh bay san - Flipgrid, Loom: Quay va chia s¢ cac video trinh
gid — cai gia, dé xuat phdm, nhan bay san phdm mot cach nhanh chéng.
tién huong hoan xét chéo, rat - Mentimeter, Kahoot!: Tao cac cudc tham do, binh
thién. kinh nghiém.  chon nhanh dé thu thap phan héi tic thi tir ca 1p.

- Google Sites, Padlet: Xdy dung mét trang
portfolio don gian dé€ trung bay san pham, quy trinh
lam viéc va cac bai hoc kinh nghiém.
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Bang 1 cho thdy cdng cu sé dugc ang dung cd chon loc vao cac giai doan cu thé caa
quy trinh, dac biét ¢ giai doan 1, 3 va 4, noi yéu cau cao vé thu thap dit liéu, phat trién y
tuong va md phong san pham. Cac giai doan con lai ¢6 thé sir dung hoiac khong sir dung
cdng cu sb, ty vao didu kién va muc tiéu su pham. Viéc ung dung dugc thuc hién theo
huéng “linh hoat — chon loc”, nhan manh vai trd cua cdng nghé nhu mot phuong tién hd trg
ddi méi phuong phap day hoc, khéng thay thé twong tac ngudi hoc.

3.3. Két qud xin y kién chuyén gia

Bang cac cong cu s6 goi y (Bang 1) va bang md ta chi tiét chirc ning va minh hoa cac
cdng cu sb da duoc gui dén 16 chuyén gia dé xin y kién thim dinh qua 2 vong theo phuong
phap Delphi. Cac chuyén gia duoc xin ¥ kién vé tinh kha thi, pht hop va tinh hiéu qua trong
viéc phét triéen TDTK cho HS THCS.

Két qua khao séat vong 1 cho thay cac chuyén gia c6 sy dong thuan cao va danh gia rat
tich cuc vé bang cong cu sé goi y. Dit liéu dinh lwong thu duoc tir phiéu khao sét (sir dung
thang do Likert 5 muc d9, tir 1 - R4t khong dong y dén 5 - Rat dong ) dugc tong hop trong
Bang 2 va biéu dién truc quan gié tri trung binh trong Hinh 1.

Bdng 2. Két qua xin y kién chuyén gia

5,00
(Vong 1)
Titu chi Piém D) Iéxch 4,00
dénh gid ‘trung chuan 100
binh (M)  (SD) :

1. Tinh kha thi khi 200
trién khai trong 3,44 0,81
béi canh THCS 1,00
2. Tinh phu hogp
va higu qua cua 3.94 0.77 O T in knathi Tinhphu  Tiém nang

An A A H khi trién  hop va hiéu phat trién
cac cong Cu So got khaitrong quacia TDTKcho
y bdicanh  caccong  hoc sinh

THCS cu so goiy

3. Tiém ning phat
trién TDTK cho 4,25 0,58 Hinh 1. Biéu do két qua
hoc sinh xin y kién chuyén gia (Vong 1)

Két qua xin y kién chuyén gia vong 1 cho thdy, tat ca cac tiéu chi déu nhan duoc diém
danh gia trung binh tir 3,44 trd 18n, cho thay cac cong cu sb goi v dua vao quy trinh c¢6 nén
tang i luan va duoc cac chuyén gia danh gia tuong dbi cao vé tiém ning tng dung. Péang
cha'y, tiéu chi vé "Tinh kha thi khi trién khai" c6 diém trung binh thip hon mét chat va do
léch chuan cao hon, cho thdy cac chuyén gia con mét s ban khoan vé cac diéu kién thuc té
tai nha trudng. Pay ciing chinh 1a mét trong nhirg kho khin 16n cho GV khi trién khai tng
dung cong cu sb trong day hoc, dac biét tai cac dia phuong kho khan vé co s& vat chat.

Céc chuyén gia di dua ra nhidu gop y mang tinh xay dung, dugc tong hop thanh ba
huéng chinh: (1) can bd sung cac céng cu ma ngudn mod hoac phan mém mién phi dé ting
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tinh kha thi khi p dung & cac vang co6 diéu kién khac nhau; (2) 1am rd vai trd cua gio vién
khong chi trong hudng dan chuyén mén ma con ¢ viéc dam bao an toan sb va dinh huéng
sir dung cdng nghé c6 trach nhiém; (3) quy trinh can linh hoat hon, cho phép gi4o vién lya
chon c6ng cu pht hop véi muc tiéu bai hoc va diéu kién thuc té. Tiép thu nhitng gép y mang
tinh xay dung nay, nhém tac gia da tién hanh hiéu chinh va bé sung quy trinh nhu sau:

- Bé sung cong cy thay thé: Tai mdi giai doan, bén canh cac cong cu phd bién, nhdm tac
gia da bo sung thém céc goi y vé cong cu ma ngudn mé hodc mién phi cé chire ning tuong
duong (vi du: FreeCAD thay thé cho Tinkercad trong thiét ké 3D; GIMP thay thé cho cac
phan mém thiét ké @6 hoa c6 phi).

- Thém muc "Luu y cho GV": Mot muc méi da dugc thém vao cudi phan mé ta quy trinh,
trong d6 nhin manh vai tro diéu phdi cua giéo vién va cung cap céc goi y cu thé vé viéc 16ng
ghép noi dung gido duc cong dan s khi t chuc céc hoat dong hoc tap trén méi trudng so.

- Nhdn mgnh tinh linh hogt: Loi dan caa quy trinh dugc diéu chinh dé 1am rd rang day
la mot khung tham khao mang tinh goi mé. Gido vién duoc khuyén khich Iya chon va diéu
chinh céc cong cu cho phi hop vai bdi canh thuc té cua 16p hoc minh.

Bing 3. Cac cong cu sé goi ¥ 1#ng dung vao quy trinh day hoc STEM-TDTK
(sau khi xin y kién chuyén gia)

Giai doan

Muc tiéu sw
pham

Hoat dgng hec
tiéu bieu

Cong cu sb goi y
va chire niing

Luu y cho GV

1. ThAu cam
va xac dinh
van deé

HS két ndi véi
bdi canh thuc
tién, thau hiéu
nhu cdu ngudi
ding va xac
dinh 15 van dé
cdt 161 can giai
quyét.

- Xem video/hinh
anh vé tinh huéng
thuc té.

- Khao sat, phong
van dé thu thap
nhu cau.

- Thao luan nhom,
hé théng hoa
thong tin ban dau.

- Nguén ngit
canh: YouTube,
cac trang tin tuc.

- Khao sat: Google
Forms,
SurveyMonkey.

- Thu thip vy
kién: Padlet,
Jamboard, Miro
(dung nhu mdt birc
tuong y tudng sd).

- Tao khong gian an
toan d& HS chia sé
cam xuc.

- Hudng dan HS cach
dat cau hoi phong van
m&, khong mang tinh
ap dat dé thu thap
théng tin khach quan
nhét.

2.
pha
thire

Kham
kién

HS chu dong
tim to0i, nghién
ctu kién thic
nén lién quan
dén vAn dé,
dudi sy dinh
hudng cua GV.

- Tra ctru tai liéu
tlr cac ngudn hoc
ligu s0.

- Thuc hién céc thi
nghiém md phéng
ao.

- Ghi chu va téng
hop kién thuc
theo nhom.

- Nguon hoc
liéu: Google
Scholar, Khan
Academy, cac
trang web giao
duc.

-M6 phong: PhET
Interactive
Simulations.

- Hop tac va tong
hop: Google Docs,
OneNote.

- Huéng dan HS cac
ki ning tim kiém va
danh gia d¢ tin cay
cua thong tin trén
Internet.

- Nhan manh vé cong
dan s6: Nhac nhé HS
vé van d& ban quyén
va cach trich dan
ngudn thong tin ding
quy cach.
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3. Hinh
thanh y
tuwéng

HS tién hanh
dong nao
(brainstorming
) dé dé& xuat
nhiéu giai phap
sang tao, khong
giéi han cho
van dé da xéc
dinh.

- Pong ndo ca
nhan va nhom.

- V& so d6 tu duy
dé hé théng hoa y
tudng.

- banh gid so bo
va lya chon y
tuong tiém ning.

Brainstorming: Mi
ro, Mural,
Jamboard (st
dung sticky notes
ki thudt sd).

- So @6 tu duy:
MindMeister,
Coggle, XMind.

- Khuyén khich moi y
tuong, ké ca nhitng y
tuong "tao bao" nhat
trong giai doan dau.

- Vai tro cia GV la
didu phdi, dam bao
mdt mobdi truong
khong phan xét dé
kich thich tdi da su
séng tao cua HS.

4. Thiét ké
va ché tao

HS chuyén hoa
y tuéng da
chon thanh cac
ban thiét ké,
mo6 hinh, hoac
san phim mau
ban dau &
kiém chimg.

- V& phéac thao
2D, thiét ké mo
hinh 3D.

- Lap trinh diéu
khién cho cic mo
hinh (néu c6).

- Lén ké hoach va
phan cbng cbng
viéc ché tao.

- Thiét  ké
2D: Canva,
Figma.

- Thiét  ké
3D: Tinkercad (dé
su

dung), FreeCAD (
mi ngudn mo,
manh mé& hon).

- Lap trinh:
MakeCode for
micro:bit, Scratch,
mBlock.

- Nhan manh rang san
pham mau khong can
hoan hao, muc tiéu la
"hoc hoi tir that bai".

- Luén dat yéu t6 an
toan 1én hang dau khi
HS su dung céc dung
cu ché tao thu cong.

5. Panh gia
Va cai tién

HS trinh bay
san pham, thu
thap phan hdi
mdt cach c¢o
cAu tric, tu
danh gia va d¢
xuit phuong 4n
cai tién.

- Quay video hodc

lam bai trinh
chicu gi6i thi¢u
san pham.

- Trinh bay va
nhan phan hoi tir
GV va cac nhom
khac.

- Tao portfolio
téng két du 4n.

- Trinh  bay:
Flipgrid, Loom,
Canva

Presentations.

- Thu thap phan
hoi: Google
Forms,
Mentimeter.

- Portfolio  sb:
Google Sites,
Padlet.

- Hudng dan HS cach
dua ra va tiép nhan
phan hdi mang tinh
xdy dung, dua trén
cac tiéu chi da thong
nhat.

- Giap HS nhan ra
rang qua trinh cai tién
la mdt vong lap lién
tuc va la mot phﬁn
quan  trong cua
TDTK.

Bang goi ¥ cac cong cu sb sau khi hiéu chinh da dwoc gii lai cho cac chuyén gia &
vong 2. Két qua, 100% chuyén gia (16/16) da ddng ¥ va hoan toan ddng y vai phién ban
hoan thién. Két qua nghién ctu cho thay cac cong cu sb goi ¥ tng dung vao quy trinh day
hoc STEM — TDTK nhén duoc sy dong thuan va danh gia cao vé tinh kha thi, pha hop tir
cac chuyén gia gi4o duc. Viéc ang dung mot cach c6 chua dich cac cong cu sé vao ting giai
doan caa quy trinh day hoc STEM — TDTK d4 mang lai nhitng gia tri ndi bat:

Viéc ing dung c6 chu dich cong cu s6 vao ting giai doan caa quy trinh STEM — TDTK
mang lai ba gia tri ndi bat: (1) cung cap cho gido vién mot danh muc cong cu kém vai tro cu
thé trong tirng hoat dong, gidp giam rao can cdng nghé khi 4p dung phwong phap day hoc
méi; (2) gitp pha v& gisi han khong gian 16p hoc truyén théng — cac hoat dong khao sat
cong dong, hop tdc nhém hay ché tao mé hinh 3D duoc thyc hién linh hoat, hiéu qua hon,
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thuc day tinh tu cha va ki ning hop tac cua hoc sinh; (3) tao muc tiéu kép, gidp hoc sinh vira
phat trién tu duy thiét ké, vira bdi dudng nang luc s6 mot cach tu nhién thong qua qué trinh
sir dung céng nghé dé giai quyét van dé.

Tuy nhién, mot diém can nhin nhan 1a dé thuc hién duoc quy trinh day hoc STEM —
TDTK c6 tng dung c6ng cu sé trong thuc tién can ¢ su dau tu vé thoi gian, cong suc va
thiét bi. Bén canh do, nghién ciru ndy méi chi ding lai & viéc xay dung va thim dinh dua
trén co s i luan va y kién chuyén gia. Mic du ddy 1a mot budce nén tang quan trong, hiéu
qua thuc té khi trién khai trén cac ddi twong hoc sinh va béi canh nha truedng khac nhau van
can duoc kiém chieng théng qua cac nghién ciu thuc nghiém trong tuong lai.

3.4. Minh hea ké hoach day hoc chii dé “Nha chéng Ii”
Lop: 6; Thoi lwong: 3 tiét trén I6p + nhiém vu vé nha
M6n hoc: KHTN, toan hoc, cbng nghé
I. Muc tiéu
1. Ndng luc

(1) Nhén biét va phan biét duoc tinh chit cua mot sb vat liéu thong dung (nhua, x6p, g6, kim
loai...): tinh ctng, tinh déo, kha nang thim nudc va kha ning ndi/chim trong nuéc.

(2) Néu duogc (mg dung cta vat lidu (nhu chai nhya rdng, x8p) trong viée tao nha/bé ndi.

(3) Giai thich duoc vi sao bé/nha co thé nbi.

(4) Niang luc khoa hoc tir nhién: Thyc hién duoc cac phép do do dai va do khéi lwong; quan sat,
thir nghiém dé phan loai vat liéu ndi/chim va lya chon duoc vat liéu tai ché phi hgp dé 1am bé ndi.

(5) Nang luc tu duy thiét ké: Thyc hién day da 5 bude cua quy trinh TDTK: Thiu cam (véi
ngudi dan ving 1it) — Xac dinh vin dé¢ — Y tuéng — Nguyén mau — Kiém thu.

(6) Nang lyc sb: Sur dung thanh thao mot ) cong cu sb duge 201 y (Google Forms, Padlet,
Tinkercad, Canva) dé khao sat, thiét ké mé hinh 3D va trinh bay san pham.

(7) Nang luc giao tiép va hop tac: Lam viéc nhom hiéu qua trén mdi trudng s6 va thyc té.

2. Phdm chat

(8) Nhan ai: Biét quan tim cong dong.

(9) Cham chi: Tich cuc tham gia thir nghiém, cai tién san pham.

(10) Trach nhiém: Gop phan gidi quyét vin dé méi truong bang hanh dong cu thé.

IL. Thiét bi day hoc — hoc li¢u

- Hinh anh/video vé lii lut, thién tai.

- Nguyén vat liu: Xép, que g5, chai nhua, 6ng hat, day chun, bang dinh, bia carton, ddy du,
pin mit troi, dén LED, gidy A3, bt mau,...

- Cac cong cu sb: Youtube; Google Forms; Padlet; Tinkercad

- Cong cu danh gia: gdm tiéu chi danh gia ban thiét ké (Bang 4) va tiéu chi danh gia san pham
(Bang 5)
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Bdang 4. Tiéu chi danh gid ban thiét ké 3D (trén Tinkercad)

Tiéu chi Trs%”g Miic 1 Miic 2 Miic 3 Mikc 4
1. Ki niing 40% Chua - Chi kéo tha - Tao dwgc hinh - Su dung thanh thao
tao hinh hoan cac khoi roi khoi nha va be cac khoi co ban (hop,
thanh rac, chua tao nhung chi tiet con try, cau) d¢ tao mo hinh
ban v& dwoc hinh hanche. nha va be noi.
trén phan  hoan chinh. - Gheép khoi dugc - Bict dung Ignh Group
meéem. - Chua phan nhung doi khi léch dé gin ket cac by phan
biét rd phan hoic thicu chinh thanh thé thong nhat.
nha va phan x&c. - Til¢ gitra nha va be
be. - Ti 1 twong doi cén doi, dim bao be du
nhung chua that sy 16n d€ nang do nha.
hop Ii.
2. The 40% - Ban vé - Thiet k& - C6O mO td phan - Ban Ve the hiénrd co
hién  giai so  sai, giong  nha phao/bé nhung chua che noi: xac dinh duoc
phap khdng trén dat lien, that su rd rang. phao, be va san.
the hign thicu bo phan - Day du cac by - Co chi tict sang tao
duoc y phao hoac bé phén co bdan (ctra, phuc vy nhu cau thycte
tuong. noi. mai, san). (ctra thoat hiém, mai
che, chd dé do...).
3. Tham 20% - Thieu - Mau sic -Mausacrorang. - Phoi mau hop li, hai
mi va trinh tham my, don di¢u - Mo hinh twong doi  hoa.
bay bo cuc hodclonxon. ngay ngan. - Su dung thuéc hoac
roi rac. - Cac khoi cong cu can chinh dé
chua khép va md hinh ngay ngan.
ngay ngan.
Bdng 5. Tiéu chi danh gid san pham md hinh thyec té
Tieuchi 9" Mirc 1 Mitc 2 Mikc 3 Mikc 4
1. Kha 40% - Khong - MO0 hinh n6i - MO hinh n6i - MG hinh ndi 6n
niang noi/khdng can nhung délat,  tuwong ddi ondinh; dinh, khong lat khi
van bang; - Khong chiu - Chiu dugc trong gap gid/song nhe;
hanh - Khong giai duoc trong tai tai theo yéu cau; - Chiu duoc_trong
thich dugc theo yéu cau; - Giai thich dugc tai theo yéu cau;
nguyén i hoat - Giaithichcon co ban nguyén li - Giai thich dung, tu
dong va tinh chung chung va vat ligu nhung tin ve tinh chat vat
chat vat liéu. chua ro rang. con lung tang. ligu & nguyen i
noi.
2. Tinh 30% - Hau nhu -<50%vatligu -50-70% vatligu - >70% vat ligu tai
thuc tién khongdungvat taiche; tai che; ket cau  che; ket cau chac;
& Moi liéu tai ché; - Két cau yeu, khachac; - Khéng tham/bong
truong -Mdhinhhong dé bong, tham - Hoi tham nuéc  khi ngdm nudc;
khi gap nugc.  nudéc. nhung van 6n dinh
khéng bong tréc.
4. Ki 10% Khong co Slide/ video so  Slide video Slide dep - logic;
ning slide/video; sai; trinh bay dat; trinh bay khd.  video ro; - thuyet
trinh khdong  dung ling tung. trinh thuyct phuc;
bay cong cu soO; dung tot cac cong

trinh bay so
sai, lung tung.

Ccu so lién quan.
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Hoat dong 1. Xdc dinh vin dé & thu thip théng tin nguwoi dung (giai doan 1-2 quy trinh
STEM - TDTK: Théu cam, xac dinh vin dé —- Kham pha kién thirc)
Muc tiéu: Xac dinh duoc vin d& can giai quyét cua cha dé.

Noi dung: HS nghe gioi thi€u dy an, san phém STEM va cac bang ti€u chi danh gia; GV
huéng dan HS khéo sat nhu ciu ngudi dan vang lii bang Google Forms va luu hd so dy 4n trén
Padlet; giao nhiém vu vé nha tim hiéu kién thirc vé vat lidu.

San pham: HS biét sir dung cong cu sb khao sat; thu thap duoc dit liéu ngudi ding va cap
nhat hd so trén Padlet.

Thoi Hoat dng cia GV Ho?t dong Copg cu so
lwong _ cia HS str dung
30 phiit GV chi€u video v€ U lut, dan dat vao HS xem video, xac dinh YouTube,
(tré np bai; huéng din HS lap phiéu khao sat nhi¢ém vu dy 4n; thuc hanh 1ap  Google
16p) (Google Forms) va tong hop két qua phiéu khao sat va dwa hd so  Forms,
°op trén Padlet. Ién Padlet. Padlet
GV giao nhiém vu: khéo sat it nhat 20 HS khao sét thuc té, tw hoc Google
A 1, nguoi dan bi anh huorng boi mua lo; .%o o A LA
Vé nha kién thire vat liéu, cap nhatho Forms,
nghién ctru kién thirc vé vat liéu; cap ,
so du an. Padlet

nhat Padlet.

Hoat dong 2. Nghién ctru kién thirc, hinh thanh y tuéng va thiét ké (giai doan 2—4 quy trinh
STEM — TDTK: Kham pha kién thitc — Hinh thanh y twong — Thiét ké, ché tao)

Muc ti€u: (1), (2), (4), (5), (6)

No6i dung: HS bao céo két qua tim hiéu & nha; GV bd sung kién thuc vé vat liéu; GV cing
HS x4y dung tiéu chi va gi¢i han ngudn luc; HS thao luan, thong nhat y tuéng va thiét ké mé hinh

3D trén Tinkercad, vé nha ché tao mo hinh theo ban thiét ké.
San pham: Ban thiét k€ 3D trén Tinkercad; md hinh nha chong 1l bang vt liu tai che.

Thoi Hoat dong ciia GV Ho?t dong Cﬁpg cu so
lwong cia HS str dung
GV cho cac nhom bdo céo ket qua tim
50 phat hiéu ¢ nha; t6ng két kién thac vé vat HS bdo cdo, thdo lugn thong Padlet
(trén liu; cung HS xay dung tiéu chi danh nhét y tuong; thiét ké mo hinh Tinke r’c ad
16p) gia va gioi han ngudn lyc; hudng dan 3D trén Tinkercad.
HS thiét ké mo hinh 3D trén Tinkercad.
GV giao nhiém vy ché tao san pham
. theo ban thlet ké, dap Umg céc ti€u chi HS ché tao, thir nghiém mo
Vénha  (ndi, chic chan dap tng nhu cau ngu’orl hinh tai nha; hoan thién hd so  Padlet

dung); yéu ciu thir nghiém trong méi
trudng nudc va ghi lai hinh anh.

trén Padlet.

Hoat dong 3. Ché tao, thir nghiém, danh gia va chia sé (giai doan 4-5 quy trinh STEM -
TDTK: Thiét ké, ché tao — Panh gi, cai tién)
Muc tiéu: (3), (4), (5), (7), (9), (10)

Noi dung: Cac nhém trinh bay san phim qua Padlet/Canva; nhan xét chéo; GV danh gia,
téng két du 4n.
San pham: M6 hinh nha chéng lii hoan thién; bédo cdo nhém.

Thoi Hoat dong cia GV Hoat dong cia HS Coflg cu so
lrgng st dung
55 phit GV t6 chirc cac nhom lan luot bao cdo HS trinh bay san phdm qua Padlet
(trén san pharn dleu hanh thao luén, gop v; Padlet/Canva nhan xét, gop ¥ Canva
16p) danh gia va tOIlg két du an. va dé xut cai tién 13n nhau.
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4.  Kétluan

Nghién ctru da dé xuat va thim dinh thanh cong mot danh muc cdng cu sé tng dung
vao cac giai doan cua quy trinh day hoc STEM — TDTK, két hop phuong phap nghién ctu
If luan va phuong phap chuyén gia Delphi; cac cong cu dé xut chat ch& vé hoc thuat, 6 tinh
kha thi cao va duoc cac chuyén gia gido duc dong thuan, danh gia tich cuc. Y nghia cta
nghién ctru thé hién & ba khia canh: (1) vé thuc tién, cung cip cho gido vién phd théng mot
tai liéu tham khao mang tinh wng dung cao, gilp thiét ké va té chirc cac du &n hoc tap sang
tao, dap tng muc tiéu Chuong trinh gido duc pho théng 2018; (2) vé phat trién nang luc hoc
sinh, tao muc tiéu kép, gitp hoc sinh vira phat trién TDTK vira bdi dudng nang luc sd, hinh
thanh cac ki nang thé ki XXI nhu tu duy phan bién, giao tiép, hop tac va nang luc cong dan
s6; (3) vé Ii luan, lam giau thém co s& khoa hoc vé tng dung cdng nghé trong day hoc phét
trién nang luc, lién két chat ché gido duc STEM, tu duy thiét ké va cong nghé gio duc.

Tuy nhién, nghién ctiru méi dirng lai ¢ viéc tham dinh quy trinh qua y kién chuyén gia;
cac nghién ctru thuce nghiém trong tuwong lai 1a can thiét dé kiém chang hiéu qua thuc té, 1am
co s& trién khai quy trinh trén quy mé 16n va xay dung bo c¢éng cu danh gia ning luc TDTK
trong mdi tredng hoc tap so.

< Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
% Loi cam on: Nghién ctru nay dwoc tai trg béi ngan sach khoa hoc va cong nghé cua

B6 Gido duc va Pao tao trong dé tai ma sé B2025-SPS-05, Tén dé tai: “Pao tao giao vién
& céc trirong dai hoc Viét Nam theo tiép can phat trién nguén nhan luc sé”.
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ABSTRACT

In the context of digital transformation in education, applying digital tools in STEM teaching
not only creates conditions for innovating teaching methods but also contributes to fostering the
development of students' design thinking competence. Building on the findings of the study
"Developing a STEM teaching process to foster design thinking for lower secondary school students™
(Le et al., 2025), this paper further extends and refines the process by proposing the application of
digital tools appropriate to the objectives of each teaching stage, while also constructing a concrete
illustrative teaching sequence. The proposed digital tools were consulted through two rounds with
16 experts and were confirmed to be appropriate and feasible for practical teaching. The findings
contribute to operationalizing the digital transformation orientation in STEM education, while
providing a practical basis for teachers to organize creative learning activities, thereby
simultaneously developing students' design thinking competence and digital competence at the lower
secondary level.

Keywords: design thinking; digital tools; digital transformation; lower secondary
school; STEM education

1675


mailto:vanpd@hcmue.edu.vn

