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TONG QUAN NGHIEN cUU VAN DUNG TU DUY
THIET KE TRONG DAY HOC THEO MO HINH GIAO DUC
STEAM O PHO THONG

Ta Thanh Trung’, Nguyén Thanh Nga’

Tém tat: Trudc xu huéng gido duc STEAM khéng ngirng duoc lan téa thé gidi, mot
sé gido vién Viét Nam ciing mong muén &p dung mé hinh nay vao thuc tién day hoc,
nhung vén chuwa tim dwoc quy trinh day hoc phu hop. Bang phuong phép téng quan
tai liéu, bai bao nay khai quat quy trinh day hoc theo dinh hwdng gido duc STEAM
qua viéc van dung tw duy thiét ké. Ngoai ra, nghién ctu ciing théng ké 6 nhém ky
thuét day hoc bé tro quy trinh day hoc nay. Qua dé, bai béo sé gilp gido vién va céc
nha giao duc co6 thém mdt cach tiép can moi trong viéc day hoc theo dinh huéng
gido duc STEAM, thuc day viéc phét trién ndng luc cta hoc sinh Viét Nam.

T khéa: tw duy thiét ké, hoat déng day hoc, giao duc STEAM, ki thuat day hoc

1. MO PAU

Trong thap ki qua, xu huéng nghién ciru, phat trién va ap dung gido duc STEAM
dang gia ting nhanh chong trén pham vi toan cau. Su tiép c4n md hinh gido duc niy & cac
nude dién ra hét stc da dang voi nhiéu muc d6, hinh thirc khac nhau dua trén bdi canh
ctia nén giao duc, vi du nhu: chuong trinh giang day, ndi dung hay qua trinh day hoc tich
hop lién nganh. Di véi qubc gia khai phat mé hinh gido duc STEAM — Hoa Ky, tinh
hinh trién khai mé hinh nay dién ra v ciing manh m&. Tai khu vuc phia Nam cua Hoa
Ky, gido vién (GV) phd thong duge tham gia mot chuong trinh phat trién nghé nghiép
(CPD) dé tim hiéu vé STEAM. Nghién ctru ciia Herro & Quigley (2016) chi ra rang
chuong trinh bdi dudng GV da ¢ hiéu qua khi ting cudng sy hiéu biét cia GV vé gido
duc STEAM va mang lai nhiing thay doi tich cuc déng ké trong 16p hoc [1]. Hon thé nita,
viéc trién khai gido duc STEAM & Hoa Ky khong chi goi gon trong truong trung hoc ma
con dugc ap dung & cac bac hoc cao hon, cung véi cac cach tiép can phtrc tap hon nhu:
gido duc STEAM dugc xem nhu gidi phap tang cuong sy tham gia va quan tdm cia dan
toc thiéu sb hay nir gidi khi tham gia gido duc STEM (nhu dy 4n STEAM Girls), gitp ho
thay doi nhitng quan diém tiéu cuc sang tich cuc hon dbi véi cac linh vuc khoa hoc va ki
thuat, cong nghé va toan hoc thong qua viéc tich hgp ngh¢ thuat [2],... La mot trong
nhitng khu vic c6 nén gido duc tot nhat thé gidi, cic qudc gia chau Au dang cho thyc
hién nhitng chién lugc phdi hop thuc day gido duc STEAM mot cach sau va rong véi ca
chuong trinh chung cta khéi 1ién minh. Dién hinh cta chuong trinh hop tic trién khai
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STEAM trong nhitng nim gan day 1a du 4n EuroSTEAM. Trong du 4n niy, nim qudc
gia chau Au (Vuong quéc Anh, Y, B6 Pao Nha, Bi va Tay Ban Nha) da thyc hién su lién
két cing phat trién mot khung chwong trinh gido duc STEAM dé trién khai tai cac truong
duogc chon & cac qubc gia trong 1ién minh nay [3]. Bén canh d6, Lién minh Chau Au vao
gitta ndm 2019 vira qua cling da thong qua chinh sach “tang cuong gido duc STE(A)M &
EU”, nham thuc day cac k§ ning STEAM véi cach tiép can nhiéu ngudn luc tir cac quy
clia cac nude dé phat trién co so ha tang vat chit, chuong trinh giang day, dao tao va thuc
hién trong cac truong hoc dé dat duge sy phét trién trong cac nghé nghiép lién quan dén
STEAM [4]. Qua d6, cac két qua tir nha khoa hoc gido duc & cac nude nay chi ra ring
viéc tap trung vao giao duc STEAM s€ tao ra mot moi truong hoc tap than thién, la diéu
kién can thiét dé HS co thé phat trién ddy du cac tiém nang ctia minh [5]. O chau A, chinh
sach khuyén STEAM ndi bat nhét 14 ciia Bo Gido duc Céac Tiéu viuong quc A Rap Thong
nhat, Bd Gido duc Abu Dhabi va Chinh phi Mohammad Bin Rashid & Dubai. Cac chinh
sach nay xem giao duc STEAM 1a mot phin ctia qué trinh cai cach lién tuc trong hoat
dong giang day o trudng hoc theo chuong trinh nghi sy quéc gia va 1a tim nhin chién
lugc ctia chinh phii nhim nang cao cac ki ning thé ky XXI cho ngudi hoc [6] v6i ki vong
dua qudc gia ndy tré thanh mot trong 20 qudc gia c6 thanh tich cao hang du trong chuong
trinh Panh gia Hoc sinh Qudc té PISA va 15 qudc gia c6 thanh tich cao hang dau trong
chuong trinh nghién ciru xu huéng Toan hoc va Khoa hoc Qudc té TIMSS [7].

Trude xu huéng gido duc STEAM khong ngimg duoc lan toa thé gidi, Viét Nam
cling nhanh chéng 4p dung cac mé hinh nay vao thyc tién day hoc trong thoi gian gan
day. Vé co so phap li, thong qua viéc ban hanh nhiéu chinh sach, gido duc STEM/STEAM
chinh thirc trd thanh quan diém gido duc dugc chu trong trong dinh hudng phat trién gido
duc chung ctia ca nuéde. Cu thé, mot trong nhitng muc ti€u quan trong phai thyc hién dugc
1a“dén nam 2025 c6 50% va dén nam 2030 c6 80% co s& gido duc cac cap tir tiéu hoc dén
trung hoc phé thong co t6 chirc cac hoat dong giao duc STEM/STEAM, ki nang s6” [8].
Vé mat thyc tién, toan qudc néi chung va nhiéu tinh thanh noi riéng da chu dong phdi hop
v6i nhiéu doanh nghiép/td chic dé dua gido duc STEM/STEAM vao tiét hoc ngoai gio
1én 16p, tiét hoc dy an trong nha truong [9]. Tuy nhién, trong khi gido duc STEM da c6
nhiing hudng dan cu thé cho GV dién hinh nhu cong van 3089 [10], viéc t chirc day hoc
theo dinh huéng gido duc STEAM van con nhiéu kho khin; dic biét 1a trinh do hiéu biét,
thiét ké, t6 chirc cia GV [11]. GV thudng tiép can gido duc STEAM theo nghia hep nhu
1a sw cong gop cuia yéu td nghé thuat don thuan (4m nhac, my thuat) vao gido duc STEM
ma chua ndm rd cac quy trinh hay cac ki thuat day hoc dé ap dung day hoc STEAM dat
hiéu qua [12]. Trong khi d6, nhi¢u nha khoa hoc cho rang néu duoc trién khai ding cach
gido duc STEAM c6 nhiéu tiém ning trd thanh mé hinh gido duc nhan van, hudng téi dao
tao ra con nguoi c¢6 nhimng ki ning cua thé ki XXI, ning dong, phat hién va giai quyét
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sang tao, hiéu qua cac van dé thuc té, thich Gmg voi cude sdng thudng xuyén thay ddi ctua
thoi dai méi [9, 12]. Va dé dap ung dinh hudng gido duc dy thi HS can duoc tiép can quy
trinh day hoc c6 nhiéu co hoi dé gitip HS dong cam, lam quen véi viée 1y con ngudi lam
trung tim, qua do kich thich kha ning sang tao cting nhitng nhan thtc vé gia tri nhan vin
nhu quy trinh tu duy thiét ké [13].

Chinh vi li do d6, muc tiéu chinh cta bai viét 1a tap trung hudng dan GV van dung
cach tiép can tu duy thiét ké nhu mot quy trinh day hoc dé trién khai cac bai hoc STEAM,
nham huéng dén viéc phat huy t6i da ning luc cho HS trung hoc, tir viéc tim hiéu khai
quat vé tu duy thiét ké cho dén quy trinh va cac ki thuat day hoc co thé van dung vao xay
dung ké hoach bai hoc STEAM. Cac két qua tir khao curu tai liéu sé giap GV va cac nha
gido duc c6 thém ngudn tai liéu tham khao, ciing nhu qua d6 thuc day viéc phat trién mo
hinh gido duc STEAM tai nudc ta trong thoi gian toi.

2. NOI DUNG NGHIEN cUU

2.1. Co sd li thuyét vé giao duc STEAM

STEAM 1a mé hinh gido duc tich hop lién nganh, két hop giira yéu t6 Nghé thuat
(Art) v6i cac mon hoc thudc khdi STEM truyén thdng: Khoa hoc (Science), Cong nghé
(Technology), Ky thuat (Engineering) va Toan hoc (Math). Ban dau, thanh t6 chir “A”
trong STEAM 1la thuét ngitr dai dién cho nghé thuét tu do, nghé thuét ngén ngit, nghién
ctru xa hoi, ngh¢ thuat thé chét, my thuat va &m nhac. Sau nay, mo6 hinh dan mo rong cach
hiéu vé yéu t A thanh Nghé thuat khai phong (Art — liberal) nhdn manh viéc ap dung tu
duy sang tao cho cac du &n STEAM, kich thich tri tudng tuong va sang tao cua HS [14].
Thoéng qua m6 hinh nay, HS ap dung cac kién thirc khoa hoc, cong nghé, ki thudt va toan
hoc, két hop véi kién thire x3 hoi vao van dé thuc tién trong bdi canh cu thé, trong d6 dé
cao yéu té nghé thuat khai phong nham giup ngudi hoc thich nghi v6i sy phat trién cua
khoa hoc va cong nghé [12].

Bang 1: Néi dung cua cdc linh vuc trong mé hinh gido duc STEAM

Linh vuc Noi dung Muc tiéu gido duc doi véi HS
Khoa hoe Céc kién thtrc khoa hoc thudc cac - Hiéu vé thé gidi ty nhién, van

. linh vuc Vat 1i, Hoa hoc, Sinh hoc, dung dé giai quyét cac van dé
(Science)

Khoa hoc trai dat. khoa hoc trong thuc tién cudc
séng.
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Cong nghé
(Technology)

Céch con nguoi tao ra Cong nghg,
mdi quan hé giita Cong nghé va
X4 hoi, Thiét ké va kha ning tao
ra mot thé gidi cong nghé va thé
gidi duoc thiét ké.

- Phat trién kha ning st dung,
quan ly, hiéu va danh gia cong
nghé trong cudc séng hién nay.

- Giap HS nhan thuc dugc su
phat trién cua cong nghé ciing
nhu tim quan trong cia cong
nghé dbi véi cude sdng.

Ki thuat
(Engineering)

Str dung 6c¢ sang tao va logic, dua
trén toan hoc va khoa hoc, sir dung
cong nghé nhu mot tac nhan lién
két dén nhimg dong gop sang tao
cho thé gi¢i: Hang khong vii try,
Kién trac, Nong nghiép, Hoa chit,
dan dung, May tinh, Dii¢n, Moi
truong, Chét 1ong, Cong nghiép /
Hé thdng, Vat liéu, Co khi, Khai
thac md, Hai quan, Kién trac, Hat
nhan, Pai duong.

- Phat trién sy hiéu biét vé cach
cong nghé dang phat trién thong
qua qué trinh thiét ké ki thuat.

- Rén luyén ki nang van dung
sang tao co s Khoa hoc va Toan
hoc trong qua trinh thiét ké ddi
tugng, hé thong hay xdy dung
quy trinh san xuat.

Ngh¢ thuat
(Arts)

Cung cép ndi dung vé:

+ Nghé thuat khai phong/Nhan
van (Liberal/Social Arts): cach xa
hoi phat trién, dao duc, gia tri van
hoa, phong tuc trong qua khir, hi¢n
tai va tuong lai;

+ Nghé thuat ngén ngit (Language
Arts): cach thirc giao tiép;

+ Nhom nghé thuiat don thuén:
Thé chat (Physical Arts), My thuat
(Fine Arts), Ngh¢ thuat Thu cong
(Manual Arts).

- Nhéan thuc rd duge y nghia nhan
van trong viéc tiép can va giai
quyét cac van dé thyc tién. Van
dung tri tudng tugng va tu duy
sang tao trong dé& xuat cac giai
phap.

- Tang cudng sy giao tiép mot
cich khach quan dé HS c6 thé
chung minh quan ni¢m, trinh bay
hiéu biét ctia minh vé thiét ké va
y tudng.

Toan hoc
(Mathematics)

Cung cap cac ndi dung vé: S hoc,
Dai sb, Hinh hoc, Giai thich, Xac
sudt, Théng ké, Bién ludn, Chung
minh.

- Phat trién kha niang phan tich,
bién luan va truyén dat, hién thuc
héa y tudng thong qua tinh todn,
giai thich cac giai phap giai quyét
van d& toan hoc trong céc tinh
hudng dit ra.
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Mot trong nhitng quan diém tiép can mo hinh gido duc STEAM dugc ung hd nhiéu
nhét 14 cia John Maeda, nguyén chu tich cta Truong Thiét ké Rhode Island, mot trong
nhitng ngudi tién phong trong phong trao khuyén STEAM, van dong dé thém tir “nghé
thuat khai phong” (Arts-liberal) vao STEM va dua sang kién nay dén cac nha hoach dinh
chinh sach gido duc Hoa Ky. Ong cho rang tu duy thiét ké va sang tao la nhiing thanh
phan thiét yéu cho sy d6i méi mo hinh gido dyc. Trong d6, tu duy thiét ké duoc tiép can
nhu 12 mot phwong phap luan dua trén tu duy doi méi va tu duy sang tao, lién quan dén
su phdi hop giira cac pha tu duy dong —mo, giita phén tich va cam tinh, gitp dinh hudng
qua trinh giai quyét cac van dé nan giai dat hiéu qua cao [14, 15]. Ban dau, thuit ngit ndy
xudt phat tir ngir canh nghé nghiép va dugc hiéu la phuong thirc cc nha thiét ké lay con
nguoi lam trung tim ciia qué trinh giai quyét van dé; qua dé ho c6 thé hiéu sau hon vé
tam 1i nguoi tiéu dung, tham nhap vao nhu ciu thyc sy clia nguoi tiéu ding va dé xuat
nhing y tuong thiét ké hop 1i ¢6 can nhac dén nhiing nhu cau d6 [16]. Sau nay, tu duy
thiét ké duoc nghién ciru va phat trién dé tro thanh phuong phap dugc sir dung dé giai
quyét cac van dé nan giai (wicked-problems) trong nhiéu linh vuc. Qua d6, khai niém tu
duy thiét ké dugc hiéu 1a “phuwong phdp ludn trong gidi quyét van dé (ddc biét la cdc van
dé nan gidi) théng qua cdc hoat dong doi méi, sang tao véi dic diém thiét ké ldy con
nguoi lam trung tdm, trong do sy doéi méi duwroc hé tro béi sur hiéu biét thau ddo vé nhu
cau ciia doi twong thu hwéng gidi phdp va si phoi hop nhudan nhuyén giita tw duy phén
tich (tw duy déng) va tw duy truc quan (tw duy mé) trong xuyén suot qua trinh gidi quyét
van dé”. Ban chit cua tu duy thiét ké 14 dat nguoi tham gia vao nhiing bdi canh khién ho
phai suy nghi va lam viéc gidng nhu mét nha thiét ké chuyén nghiép, tir d6 thuc day sy phat
trién kién thirc, kha ning ddng cam va gitup ho chdp nhan rii ro nhu mot phan tat yéu cia
qua trinh giai quyét vin dé dé hudng dén nhiing giai phap sang tao va hiéu qua [17].

Trong ngit canh gido duc, tu duy thiét ké duoc tiép can 1a qua trinh hoc tap ldy con
ngudi lam trung tam dé giai quyét van dé sang tao thich hop cho tat ca cac cp ciing nhu
pham vi tir 16p hoc dén pham vi 16n hon & nha truong. Tuy vao ddi tuong duoc lay 1am
trung tAm ctia qua trinh giai quyét van dé ma tu duy thiét ké c6 thé van dung da dang va
linh hoat trong trudng hoc nhu: (1) cac nha gido duc va GV st dung tu duy thiét ké dé
thiét ké chuong trinh gido duc, ké hoach day hoc véi dbi tuong trung tam 1a nguoi hoc;
(2) cac nha quan 1i gido duc cung cc chuyén gia sir dung tu duy thiét ké dé thiét ké dé
xay dung cac chuong trinh bdi dudng, phat trién chuyén mén cho ddi tuong GV; (3) tu
duy thiét ké duoc xem nhu mot quy trinh day hoc trong d6 HS thuc hién giai quyét van
dé cho mot d6i twong thu hudng cu thé. Chinh vi kha niang phat huy téi da nang luc cia
con ngudi trong cac hoat dong gido duc, ma ddi véi mo hinh gido duc STEAM, tu duy
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thiét ké c6 vai trd quan trong nhu 1a mot cdu ndi dé GV va HS co thé tiép can gido duc
STEAM mét cach hi¢u qua [18].

2.2. Phuong phap nghién cdu

Nghién ctru nay str dung phuong phéap phén tich tai liéu thir cap va phan tich ndi dung
céc cong trinh nghién ctru vé mé hinh giao duc STEAM va viée ap dung quy trinh tu duy
thiét ké khi day hoc theo m6 hinh gido duc STEAM. Cac dit li€u stt dung cho phéan tich
tai liéu thir cAp gdm céc nghién ctru vé 1y thuyét va thyc tién day hoc theo dinh hudng
nay trén thé gidi va Viét Nam. Bén canh d6, ra soat cac cic nghi quyét, nghi dinh, quyét
dinh ctia Thu tuéng Chinh phi ban hanh tir nam 2017 dén hét thang 5/2022 c6 d& cap dén
mo hinh gido duc STEAM dé phan tich noi dung cac chinh sach theo cac phuong dién:
thoi diém ban hanh, ndi dung chinh sach, ddi twong thuc hién.

2.3. Két qua va thao luan
2.3.1. Hé théng ki thudt bé trg day hoc STEAM theo tu duy thiét k&

Ki thuat day hoc 1a nhitng bién phap, cach thirc hanh dong ciia GV trong cac tinh
hudng hanh d6ng nho nham thyc hién va diéu khién qua trinh day hoc. Hién nay, c6 nhiéu
nghién ciru thyc hién thir nghiém nhiing bién phap khac nhau dé nang cao ning lyuc tu
duy thiét ké ctua HS. Nhiing bién phap éy dugce thuc hién véi nhiéu mirc do khac nhau, c6
thé 1a cac ki thuat cho timg hoat dong riéng 1¢ nhung ciing c6 thé 1a nhitng dinh hudng
phuong phép cho toan bo qua trinh giai quyét van dé [19]. Qua dé, ciing c6 nhiéu quan
diém phan loai cac nhoém ki thuat va phuong phap nay thanh cac nhom dya trén céc tiéu
chi nhit dinh. Dorst dua trén noi dung hoat dong chia thanh gém 4 nhom ki thuat, phuong
phap tu duy thiét ké gdm: 1 - lién quan dén trinh bay y kién c4 nhan qua cac bai bao céo
va giao tiép trong cong dong thyc hanh; 2 - lién quan dén diéu tra, thu thap thong tin; 3 -
lién quan dén qua trinh phat trién giai phap; 4 - lién quan dén viéc phat trién hodc nhin
thirc bdi canh moi trong thiét ké [19]. Elsbach & Stigliani chia cac ki thuat va phuong
phap thanh 3 nhom cong cu dua trén cac giai doan ctia hoat dong tu duy: 1 - cong cu xac
dinh nhu ciu nguoi ding; 2 - ¢ong cu tao ra ¥ tuong va 3 - cong cu kiém tra y tudng [20].
Micheli et al. chi ra 8 nhom ki thuat hd trg chinh trong qua trinh tu duy thiét ké: 1 - nghién
ctru bdi canh, 2 - xdy dung chan dung khach hang, 3 - ban d6 hanh trinh, 4 - dong nio, 5
- 50 d6 tu duy, 6 - truc quan hoa, 7 - tao mu, 8 - thir nghiém [21]. Dua trén viéc nghién
clru tong quan tai liéu, Bang 2 tong hop cac cong cu, ki thuat day hoc hd trg qua trinh tur
duy thiét ké co thé dugc 4p dung trong qua trinh day hoc dé phat trién niang luc tu duy
thiét ké cua HS véi 6 nhom: Nhém cong cu, ki thuat day hoc gitp HS lam quen véi viée
1y con ngudi lam trung tAm cua qua trinh giai quyét van dé thong qua dong cam; Nhom
cong cuy, ki thuat day hoc gitip HS xac dinh duogc bdi canh va nhiém vu trong tdm cua van
dé; Nhom cong cu, ki thuat day hoc gitip HS hinh thanh ¥ twong sang tao vira dam bao
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tinh da dang, tinh moi va tinh gia tri; Nhom cong cuy, ki thuat day hoc gitp HS hién thuc
héa gidi phap qua qua trinh tao mau; Nhém cong cy, ki thuat day hoc gitip HS hop tic
cép tién thong qua viéc dinh vi vai trd ctia ban than trong nhom, xdy dung mdi quan hé
dua trén sy ton trong va ciing nd lyc dé giai quyét thanh cong van d&; Nhom cong cu, ki
thuat day hoc gitip HS chi y kiém tra dé khong ngimg mo rong va cai tién giai phap.

Bang 2: Danh sdch cdc ki thudt day hoc hé trg qud trinh tu duy thiét ké cia HS

Cong cu, ki
thuat M0 ta Ngudn
day hoc

héa

A - Nhém cong cu, ki thuit day hoc giiip HS dong cam

Al Nghién ctu Phuong phép ludn dinh tinh vé dong vai cung cip  [21]
bbi canh thong tin cho qua trinh tu duy thiét ké thong qua cac
ghi chu tir hién truong, hinh anh, video va hién vét hd
trg sy dong cam véi cac nhom bén lién quan.

A2  Phong van Phuong phap nghién ctru dinh tinh, thuong dugc st [19]
dung dudi dang mét hodc hai cau hoi mé dé thu thap
thong tin, thé hién su déng cam hodc danh gia su phu
hop cua cac giai phap mdt cach dinh tinh trong qua

trinh tu duy thiét ké.
A3 Thiu cam HS dugc tham gia hiéu mot trai nghiém cu thé dyatrén  [22]
tuong tu nhirng kinh nghiém quen thudc va dua ra cac phép loai
suy.

A4 Ban dd déng Mau ban d6 bao gdm bdn goc phan tu cho phép ngudi  [23]
cam tham gia tong hop céc thong tin thu dugc tir cac quan
sat va phong van xung quanh nhing diéu thudc cac chu
dé: Ba noi, Pa lam, Suy nghi va Cam nhan.

A5 Xay dung Ki thuit dua thong tin triru tugng cia cac ti€u chi da  [21,
chan dung dé xuét vao cudc song thong qua su tai hién mot nhan  19]
khach hang céch hu cdu. Xay dung chan dung khach hang s& hd trg

nhom HS thiét ké xac dinh nhu cau va cac thoi quen
hanh vi c6 thé ¢6 ctia nguoi ding dya trén thong tin thu
thap duoc tir viéc phong van.
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A6 Dong vai Nguoi tham gia héa than vao vai tro cia nguoi thu  [20]
hudng str dung cac san pham, giai phap (vé dich vu)
ma nhom di tao ra dé twong tac va danh gia.

A7 Hoi thao déng Hoi thao tao co héi tham gia mét cach co t6 chirc cho [24]
sang tao cac bén lién quan (nhom HS thiét ké va d6i tuong thu
huéng giai phap ciia nhém HS) trong qua trinh thiét ké,
qua d6 thuc diy xay dung su dong cam giita cac doi
tuong nay.

B - Nhém cong cu, Ki thuit day hoc giip HS xdc dinh vin dé

Bl Quan sat Kiém tra sy kién mot cach c6 hé¢ thong vé dé hiéu rd6  [19]
hon vé boi canh thuc tién ctia van dé.

B2 Soddtwduy So dd td chirc thong tin theo thir bac, nhom cac danh  [21]
muc xung quanh mot chu dé trong tim.

B3 Ban d0 tic Ban dd thé hién hinh dung vé cac noi dung chinh va  [25]
nhan moi lién hé giita chung.

B4 Thé “phuong Tao ra cac thé dé dai dién cho cic ddi tuong trong qua  [22]
phap” trinh giai quyét van dé nhu: ngudi, canh, cai dat, cong

cu, ...

B5 Phanloaithé Nguoi tham gia nhan dugc mot b thé duoc tao sanva  [22]
dugc yéu cau sip xép sd thé dé theo thir tur vu tién hodc
sap xép thanh cac nhom theo chu dé.

B6 Dinh khung Céc quan diém hodc nhan thic thay thé cho phép tiép  [26]
véan dé can mot van dé hodc tinh huéng dé taora gia tri.

B7 Quan diém Ki thuit duoc sir dung dé sip xép lai mot vin dé trong  [22]
Madlib thiét ké thanh mot phat biéu van dé co thé hanh dong.
Madlib niam bt va két hop hai hoa ba yéu t: ngudi
dung, nhu cau va thong tin chi tiét. [Nguoi dung] can
[nhu ciu ctia ngudi dung] vi [nhiing thong tin chi tiét].

C - Nhom cong cu, ki thuét day hoc giup HS hinh thanh y twéng

Cl1 Dongnio Ki thuat nham huy dong nhiing tu tuong méi mé, doc  [22]
d4o vé mot chu dé cta HS trong thao luan. GV cé thé
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sir dung cAu hoi ngan “Lam thé nao chung ta co
thé...?” dé khoi dong qua trinh dong ndo va b vii HS
tham gia mot cach tich cyc, khong han ché céc y tudng
giai quyét van dé (nham tao ra "con 16c” cac y tudng).

C2 Kihoa Ki thuat ghi chi ning cao bang ban phac thao, hinh  [19]
nguéch ngoac hodc ban vé don gian ciing nhu van ban.
Phuong phap str dung cac hinh dang, khung va két ndi
don gian dé tryc quan hoa thong tin, khai niém va ddi
tuong vat li phuec tap.
C3 Bang phac Thuc hién phac thao toc d6 nhanh (thuong dudi nim  [22]
thio 8 O phut) vé cic y tudong cho giai phap trén mot to gidy
dugc gap ba 1an dé tao ra tam tam két qua. Mdi tam két
qua c6 mdt ban phac thao hodc ghi chu.
C4 Bang sap xép Bang gom 3 cot: ¥ tudng A (sin sang dé bat dau), y = [22]
v tuéng tuong B (trung han) va y tudng C (dai han).
A/B/C
C5 Ban db tuong Ban sip xép cac quan sat, su kién hodc khia canh c6  [27]
dong lién quan thanh cac cum riéng biét
C6 Biéu d6 thiét Co thé sir dung 3 dang biéu do trong qua trinh tw duy  [28]
ké thiét ké:
(1) Biéu d6 Roper (d¢ hiéu rd hon vé s& thich cua déi
tuong thu hudng),
(2) Biéu d6 Sankey (dé phut hop véi nhu cau va cac tinh
nang cua giai phap),
(3) Luu d6 (dé kham phé va thiét ké cac tinh ning
nguyén mau).
C7 Ké chuyén Cac hoat dong viét kich ban yéu cau HS tham gia st [22]

dung
hinh anh

dung mdt ban phac thao hoac mot loat cac ban phac
thao dé ké mot cdu chuyén dé mo ta qua trinh giai quyét
van dé.
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C8 Bang phan Chudi hinh anh minh hoa dé hinh dung cac hoat dong  [22]
canh hodc tuong tac du kién thuc hién dé giai quyét van dé.

C9 Ban thiét ké Ban thiét ké 1a sy két hop giita ki thuat “khdn trai ban”  [29]

kép va “phac thao” v6i muc tiéu gitip HS tao ra nhiéu
nguyén mau thiét ké sang tao ctia nhom tir viéc to hop
nhiéu y twdng thiét ké cua cac thanh vién. Ban thiét ké
nay s& bao gom hai vong tron, tao thanh 2 khong gian
thiét ké ctia c4 nhan va nhom.
(1) Vong thiét ké ca nhan: Van d¢ thiét ké chinh s&
duoc phan thanh cac van dé thiét ké bo phan va dugc
1-2 HS thuc hién phac thdo nhanh cac y tuéng trong
thoi gian ngan.
(2) Vong thiét ké nhom: Cac y tudng thiét ké cua ca
nhan cho tig b phan s€ dugc ca nhom HS thao luan,
phan tich va chon ra cac t6 hop ¥ tuong phit hop dé thé
hién ban thiét ké hoan chinh ¢ vong tron trung tam.

D - Nhém cong cu, ki thuit day hoc gitip HS tao miu

D1 Ban do hanh Mot ban d6 dé HS hinh dung vé cic buéc ma mot  [21]
trinh ngudi phai trai qua dé hoan thanh myc tiéu. N6 ¢o thé
1a mot dong thoi gian, ban @b khong gian hodc tudng
thuat, va thuong bao gdm cac diém tiép xuc thé hién
cac giai doan hodc thoi diém.

D2 Thé phuong BO thé 51 1 trinh bay cac hoat dong trong quy trinh  [22]
phap ciia  thiét ké.
IDEO

D3 Tao mau TAt ca cac tai liéu vé tu duy thiét ké déu lién quan dén [20,
thuét ngit tao mau. Trong tu duy thiét ké, tao maulasy  30]
tac dong qua lai dong thoi va lién tuc giita hoc tap va
sang tao, lién quan dén viéc 1én y tuong, xay dung, thir
nghiém va danh gia. Cac nguyén mau ban du dai dién
cho céc ¥ tuong, st dung vat liéu nhu gidy va bang, dat
sét hoac Play-Doh, LEGO, bia cung, g5 va nhiéu vat
liéu khac, thudng 13 vat liéu tai ché.
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E - Nhém cong cu, ki thuat day hoc giup HS kiém tra va danh gia sin phim

El Nhap vai Ki thuat giao cac vai tro theo kich ban cho nguoi tham  [22]
gia dé tién hanh kiém tra cic chi tiét ciia san pham,
phan tich, lap luan va dé xuat cai tién san pham trong
mdt bdi canh méi dua vao kinh nghiém ca nhan.
E2 90 gidy danh Hinh thic phan hdi nhanh vé nhimg y twong hoic  [22]
gia nguyén mau ban dau.
F - Nhom cong cu, ki thuit day hoc giip HS hop tac
F1 Chia s¢ BoF Sir dung cau néi “Chim sé cung dan”, dé c6 thé thanh  [22]
(“Birds of a lap cac nhom tu phat nham thyc hién thao luin vé mot
feather”) trong s6 cac chii dé dang dwoc quan tim trong cac hoi
thao.
F2 Nhom tdp MOt phuong phap nghién cuu dinh tinh trong d6 mét  [22]
trung nhom khoang tam nguodi duwgc moi dén mot dia diém
dé thao luan cac chu dé dugce cho sin.
F3 Mang soi Ki thuat tao su két ndi gitta nhém HS. Trong d6, nhiing  [31]
HS tham gia tao thanh mot vong tron va ném mot qua
bong c6 mot dau budc vao soi day cho mot thanh vién
nao do trong vong tron. HS do s€ gitr chat soi day khi
dap tmg mot muc tiéu chia sé hodc mot tiéu chi nhat
dinh ma nhom HS dé xuét. Qua trinh duogc 1ap lai cho
dén khi tat ca cac thanh vién c6 it nhat mot két ndi.
2.3.2. Quy trinh day hoc STEAM theo tu duy thiét ké

Két qua tong quan tai liéu cho thay hién nay c6 khoang 5 mé hinh li thuyét khac nhau

khai quat quy trinh tu duy thiét ké dén tir cac linh vic khac nhau nhu kinh té, quan tri,

thiét ké va gido duc (Bang 3), nhung pho bién nhét 1a 3 mé hinh ciia cong ty tu van IDEO,

hoc vién Thiét ké Hasso Plattner thudc dai hoc Stanford va tap doan IBM [21].
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Bang 3. Cac md hinh quy trinh tu duy thiét ké da duoc dé xuit
M&b hinh quy trinh tw duy thiét ké
. 2.
To chirc | 1, Thiu | Giai 3 pdxud |+ Toomguyen| oo
A ik 2 . Pe xua x . Kiém tra va
dé xuat hiéu | thich : twém mau, thir i tid
. s . w cai tién
van de ket y & nghiém
qua
\ Xa
Pai hoc bong 'ac Hinh thanh Tao 2
Stanford , dinh 't O x Kiém tra
anfor cam AN uon nguyén mau
van d¢ y 8 gy
Tap doan .
P Quan sat Phan anh Ché tao
IBM
Cong t Tim ngudn cam .
IDEg Oy h%.’mg Tao y tudng Thuyc hién
Cong ty Phat Dién o . Kiém | Thuc
o ) Tao y tudng/Tao nguyén mau L
Accenture hién ta tra hién
Truong o Pat cau hoi: bat cau hoi: Pat cau hoi:
R bat cau hoi: La N \ 2 \ ~ .
kinh t& 0 Chuyén gi San pham nao Nhiing gi dang
17 . .
Darden 8 Xay ran€u...? | co tiém nang? hoat dong?
Trung tam . .
S fp Phat hién Thibt ké Chuyén giao

Duya trén sy tuong thich giita tw duy thiét ké va dic trung cia md hinh gido duc
STEAM, Henriksen da dé xuat mot quy trinh day hoc theo phwong phap luan nay va cac
két qua thuc nghiém tir nhiéu noi trén thé gisi da bude dau cho thay cac tac dong tich cuc
cua quy trinh day hoc méi dén su phat trién nang lyc ctia nguoi hoc & nhiéu bac hoc khac
nhau [32]. Tiép can theo ngit canh gido duc Viét Nam, toi di dé xuat quy trinh tu duy
thiét ké duoc van dung nhu mét tién trinh day hoc nham phat trién cac NL cua nguoi hoc
& thé ki XXI gébm 5 giai doan: Thau hiéu van dé; Giai thich két qua; Dé xut ¥ tuong; Tao
nguyén mau, thir nghiém; Kiém tra va cai tién.
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Bwéc 1. Bworc 2. Buéc 4. Bwérc 5.
Théu hiéu Gidi thich Tao nguyén mau, Kiém tra
van de két qua thr nghiém va cai tien
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Hinh 1: Quy trinh day hoc STEAM theo tu duy thiét ké vdi su hé trg cia cdc ki thudt day hoc
tuong ung

Giai doan phén ki: Thau hiéu van dé

Muc tiéu dau tién cua qua trinh day hoc theo tu duy thiét ké 1a gitp HS dat duoc su
thau hiéu v6i nguoi dang gip van dé (ngudi s& thy huong giai phap giai quyét van dé cua
HS). Mot s6 nha nghién ciru con goi day 1a giai doan thau cam (empathy) [33]. GV can
tao ra tinh hudng trong d6 yéu cau HS dit minh vao vi tri nguoi khac dé tim hiéu van dé
va boi canh ciia d6i tuong nham tim kiém sy dong cam, ngudn cam hung dé giai quyét
van dé thong qua trai nghiém van dé cia ho. Trong budc nay, nhom ki thuat day hoc phu
hop 1a nhitng cach thirc hd tro HS tim hiéu nhiéu hon vé linh vic minh quan tim véi mot tu
duy mo, bang cac hoat dong nhu: quan sat, trao doi v6i cac ddi twong minh hudéng dén dé
thau hiéu duoc nhiing trai nghiém, dong luc ciia ho, tir 46 ¢6 goc nhin toan dién vé van dé.

Giai doan hi ty: Giai thich két qua

Trong giai doan tiép theo, HS s& sir dung tu duy déng phan tich nhiing thong tin da
thu thap & giai doan dau tién. Tir nhitng két qua phan tich va tong hop, cac kién thirc trong
tam dé giai quyét van dé duoc HS xac dinh mot cach rd rang va co thé khai quat thanh
nhitng ciu hoi dinh hudng qua trinh HS tu duy hay tap hop cac y tuong so khoi dé thiét
1ap cac diém dic trung, chirc ning va nhiéu yéu t6 khac, lam nén tang cho viéc tim kiém
giai phap giai quyét van dé.

Giai doan phan ki: D¢ xuit y twéng

Giai doan nay la moét su chuyén tiép tr xac dinh, 1am o mot van dé sang phat trién
mot giai phap véi cac ¥ tudng dé tiép can no dugc hinh thanh. Muyc tiéu trong giai doan
nay khong phai 1a HS phai c6 ngay mot y tuong “hoan hao” ma thay vao dé 1a tim kiém
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nhiéu co hoi tao ra giai phap nhét co thé [34]. Dé khoi dong thi GV c6 thé sir dung céac
cau hoi “Lam thé ndo chiing ta c6 thé...?” dé khoi goi cho viée tim kiém céc y tuong [35].
Vi nén tang tir cac giai doan trudc, HS ¢6 thé bat dau thyc hién qua trinh suy nghi sang
tao va tuong twong dé dé xuat cac giai phap méi cho van d& da dugc xac dinh. Cac ki
thuat day hoc phu hop vdi giai doan nay 1a cic cach tiép can véi tw duy mo giap HS dong
ndo; sit dung hinh thirc ké chuyén; truc quan hoa, so dd héa/phac thao y tuéng va sép xép
cac ¥ tudng theo thtr ty vu tién. Qua d6, hoat dong nay co thé phat huy téi da sy tuong
tuong cta HS, tao diéu kién dé boi dudng “tinh méi” trong nang luc sang tao.

Giai doan hoi tu: Tao nguyén miu, thir nghi¢m

Muc tiéu ctia giai doan nay 1a dé xac dinh giai phéap ti wu cho timg van dé di duoc
xac nhan qua cac giai doan phia trudc. Sau khi cac y tuong da dugc nhém HS nhom va
sép Xép thtr tu vu tién thi 1an lugt cac y tudng dugc chon s€ dugce hién thuc hoa bﬁng viéc
ché tao, gia cong thanh nguyén mau dé thir nghiém céc chirc ning quan trong. Cac nguyén
mau duge hiéu 1a cac phién ban thu nho ciia san pham hodc c6 cac tinh ning dic trung
chi tim thay & san pham d6 [36]. Tiép theo, HS tién hanh nghién ctru tinh hiéu qua cta
céc giai phap tong hop tir cac giai doan trén. Nguyén mau ban dau duoc chia sé va thir
nghiém trong ndi bd hodc dua ra tham khao voi nhém déi twong thy hudng. Cac giai phap
1an lugt duge thuc hanh, nghién ctru, danh gia, chép nhén, loai bo hay cai thién, tai kiém
tra trén cac trai nghiém va gop y co ban ctia nhom doi tugng thu huong. O cudi bude nay,
nhém HS s& ¢6 nhan dinh rd nét hon vé cac han ché von c6 cia san phém va am hiéu hon
vé cach hanh xir, suy nghi va cam nhéan ciia nguoi thu hudng khi tuong tac voi san pham
cudi cing.

Giai doan phan ki: Kiém tra va cai tién

bay 1a budc nhom HS trinh bay, nhan xét, thao luan va phan bién véi cac thanh vién
trong pham vi nhom thiét ké hodc 16p hoc. Vi nhitng két qua thu dugc, HS sé tién hanh
ché tao lai san phdm hoan chinh, ddng thoi kiém tra nghiém ngit qua trinh ché tao san
pham bang cach st dung cac giai phap t6t nhat dwoc rit ra thong qua giai doan tao mau
trudce do.

3. KET LUAN

Diém dic biét cua quy trinh day hoc STEAM theo tu duy thiét ké 13 cach thuc GV
trién khai bai hoc sé& giup HS phdi hop xen k& giita cac pha dong-mé cia tu duy xuyén
sudt qua trinh giai quyét van dé. Bén canh do, cac san phém trung tam ctia hoat dong nhan
thirc ciing c6 sy chuyén doi rd nét tir cac yéu tb ting sdu (cam himg) dén ting mat (¥
tuong) va cudi cung 1a boc 16 ra bang nhitng hanh dong cu thé. Pong thoi, cac bién do
dao dong cuc dai va cuyc tiéu cang luc, cang thu hep, phan anh sy nang cao vé chét cua
san pham tu duy.
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Mic du day hoc STEAM theo tu duy thiét ké cho thay nhiéu tiém ning trong viéc
phat trién nang lyc ciia HS hiéu qua, tuy nhién day van con 1a mot cach tiép can kha mai
mé vé6i da s6 GV Viét Nam. Do d6, voi mong muén giup GV tai trudng trung hoc ¢b co so
trién khai thanh cong cach tiép can nay, bai viét nghién ciru théng qua qué trinh khao ciru tai
liéu da trinh bay cu thé mot quy trinh trién khai day hoc STEAM theo cac budc trong tu duy
thiét ké ciing véi cac ki thuat day hoc tuong mg. Trong cac nghién ctru tiép theo, toi s& xay
dung thém céc bai hoc STEAM véi cac ndi dung kién thirc va cac ki thuat day hoc khac nhau,
dong thoi tién hanh thuc nghiém su pham dé c6 nhitng phan tich rd rang hon vé hiéu qua cua
cach tiép can nay dbi voi sy phét trién nhimg ning lyc can c6 ¢ HS.

Tuyén bo vé xung ddt lgi ich

Tac gia tuyén bd khong c6 loi ich canh tranh.

Su déng gop cua cac tac gia

Viét ban thao gdc: tac gia 1; duyét va bién tap: tac gia 2. Tat ca cac tac gia di doc va
ddng ¥ v6i phién ban xuat ban cta ban thao.

Loi cam on: Ta Thanh Trung dwoc tai tro boi chuong trinh hoc b(fng dao tao thac si,
tien si trong nwéc cua Quy Déi méi sing tao Vingroup (VINIF), md so
VINIF.2022.ThS.097

TAI LIEU THAM KHAO

1. D. Herro and C. Quigley, Exploring teachers’ perceptions of STEAM teaching
through professional development: Implications for teacher educators, Professional
Development in Education, vol. 43, no. 3, pp. 416-438, 2016.
https://doi.org/10.1080/19415257.2016.1205507

2. J. M. Kant, S. R. Burckhard and R. T. Meyers, Engaging high schoo girls in Native
American culturally responsive STEAM enrichment activities, Journal of STEM
Education, vol. 18, mno. 5, pp. 15-25, 2018. Available at:
https://eric.ed.gov/?id=EJ1170097

3. S. Haesen and E. Van de Put, STEAM education in Europe: A comparative analysis
report, EuroSTEAM, 2018.

4. European Committee of the Regions, Strengthening STE(A)M education in the EU,
Opinion Number: CDR 6435/2018, Opinion Factsheet, 2019.

5. J. Siepel, R. Canerani, G. Pellegrino and M. Masucci, The fusion effect. The

economic returns to combining arts and science skills: R report Nesta, London:
Nesta, 2016.



100 ” CHUYEN SAN KHOA HOC GIAO DUC

6.

10.

11.

12.

13.

14.

15.

N. A. E. Aziz, Egyptian STEAM international partnerships for sustainable
development, International Journal for Cross-Disciplinary Subjects in Education
(IJCDSE), vol. 5, no. 4, p. 2656-2660, 2015.

S. Shaer, L. Zakzak and E. Shibl, The STEAM dilemma: Advancing sciences in UAE
schools — the case of dubai, United Arab Emirates: Mohammed Bin Rashid School
of Government (MBRSG), 2019.

Prime Minister, Project No. 146/QD-TTg: Raising awareness, popularizing skills
and developing national digital transformation human resources by 2025, with
orientation to 2030, Ha Noi, 2022.

N. V. Hién, Approaching STEAM teaching in current general education [Tiep can
day hoc STEAM trong giao duc pho thong hien nay], Vietnam Journal of Education,
vol. 459, no. 1, pp. 1-8, 2019

Ministry of Education and Training, Documentary No. 3089 / BGDDT-GDTrH:
Implementation of educational STEM in secondary education [Trien khai thuc hien
giao duc STEM trong giao duc trung hoc], Ha Noi, 2020.

A. T. Ngoc, The actual situation of organizing experiential and career-oriented
activities in the direction of STEAM education for high school students in Hanoi
[Thuc trang to chuc hoat dong trai nghiem, huong nghiep theo dinh huong giao duc
STEAM cho hoc sinh trung hoc pho thong o thanh pho Ha Noi], Vietnam Journal of
Education, vol. Speacial volume, no. 2, pp. 217-221, 2020

N.T.Ngaand T. T. Trung, STEAM education and the applicability of design thinking
as an approach to integrate Art-liberal into STEAM education [Giao duc STEAM va
tiem nang van dung quy trinh tu duy thiet ke de trien khai giao duc STEAM], Ho Chi
Minh City University of Education Journal of Science, vol. 18, no. 2, pp. 310-320,
2021. https://doi.org/10.54607/hcmue.js.18.2.2996(2021)

T. T. Trung, T. H. A. Khoa and N. T. Nga, Students' Design Thinking Competency
Expressed through Empathetic Problem-solving in STEAM Education [Nang luc tu
duy thiet ke cua hoc sinh the hien qua bai hoc chu de STEAM dinh huong giai quyet
van de bang su dong cam], TNU Journal of Science and Technology, vol. 228, no.
04, pp. 165-178, 2023. https://doi.org/ 10.34238/tnu-jst.7569

G. Melles, . Z. Howard and S. Thompson-Whiteside, Teaching Design Thinking:
Expanding Horizons in Design Education, Procedia - Social and Behavioral
Sciences, vol. 31, pp. 162-166, 2012. https://doi.org/10.1016/j.sbspro.2011.12.035
R. Razzoukm and V. Shute, What Is Design Thinking and Why Is It Important?,
Review of Educational Research, vol. 82, no. 3, pp. 330-348, 2012.
https://doi.org/10.3102/0034654312457429



TAP CHiI KHOA HOC - SO 02, TAP 03 (11/2023) | 101

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

D. L. Dunne, R. Martin and J. L. Rotman, Design Thinking and How It Will Change
Management Education: An Interview and Discussion, Academy of Management
Learning and  Education, wvol. 5, no. 4, pp. 512-523, 2006.
https://doi.org/10.5465/AMLE.2006.23473212

M. Sharples, R. Roock, R. Ferguson, M. Gaved, C. Herodotou, E. Koh, A. Kukulska-
Hulme, C.-K. Looi, P. McAndrew, B. Rienties, M. Weller and L. H. Wong,
Innovating Pedagogy 2016: Open University Innovation Report 5, Milton Keynes:
The Open University, 2016.

A. D. Watson, Design Thinking for life, Art Education, vol. 68, no. 3, pp. 12-18,
2015. https://doi.org/10.1080/00043125.2015.11519317

K. Dorst, The core of ‘design thinking’ and its application, Design Studies, vol. 32,
no. 6, pp. 521-532, 2011. https://doi.org/10.1016/j.destud.2011.07.006

K. D. Elsbach and 1. Stigliani, Design Thinking and Organizational Culture: A
Review and Framework for Future Research, Journal of Management, vol. 44, no. 6,
pp. 2274-2306, 2018. https://doi.org/10.1177/0149206317744252

P. Micheli, S. J. S. Wilner, S. H. Bhatti and M. Mura, Doing Design Thinking:
Conceptual Review, Synthesis, and Research Agenda, Journal of Product Innovation
Management, vol. 36, no. 2, pp. 1-25, 2018. https://doi.org/10.1111/jpim.12466

S. Panke, Design Thinking in Education: Perspectives, opportunities, and
challenges, Open Education Studies, vol. 1, pp. 281-306, 2019.
https://doi.org/10.1515/edu-2019-0022

N. M. C. Valentim, W. Silva and T. Conte, The Students' Perspectives on Applying
Design Thinking for the Design of Mobile Applications, in Proceeding of the 39th
International Conference on Software Engineering: Software Engineering Education
and Training Track (ICSE-SEET), 2017.

P. Gestwicki and B. J. McNely, 4 case study of a five-step design thinking process
in educational museum game design, Proceedings of Meaningful Play, pp. 2-30,
2012.

S. Gopal and T. Clarke, Reimagining Social Change, [Online]. Available:
https://www.fsg.org/tools-and-resources/guide-actor-mapping.
L. Carlgren, 1. Rauth and M. Elmquist, Framing Design Thinking: The Concept in

Idea and Enactment, Creativity and Innovation Management, vol. 25, no. 1, pp. 38-
57, 2016.



102 ” CHUYEN SAN KHOA HOC GIAO DUC

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

R. Peterson-Veatch, School Reform Initiative, 2017. [Online]. Available:
https://www.schoolreforminitiative.org/download/affinity-mapping/.

M. Eppler and S. Kernbach, Dynagrams: Enhancing Design Thinking Through
Dynamic Diagrams, in Design Thinking for Innovation: Research and Practice, W.
Brenner and F. Uebernickel, Eds., Cham: Springer International Publishing, 2016,
pp. 85-102.

T. T. Trung, Organized to teach some knowledge of the chapter “Eyes. Optical
instruments - Physics 11 according to the STEAM educational model [To chuc day
hoc mot so kien thuc chuong “Mat. Cac dung cu quang hoc” - Vat li 11 theo dinh
huong giao duc STEAM], Graduation thesis. Ho Chi Minh city: Ho Chi Minh city
University of Education, 2020

M. Camacho, An Integrative Model of Design Thinking, in The 21st DMI: Academic
Design Management Conference Next Wave, London, Ravensbourne, United
Kingdom, 2018.

T. Harth and S. Panke, Creating Effective Physical Learning Spaces in the Digital
Age — Results of a Student-Centered Design Thinking Workshop, in Proceedings of
E-Learn: World Conference on E-Learning in Corporate, Government, Healthcare,
and Higher Education, New Orleans, Louisiana, United States, 2019.

D. Henriksen, Creating STEAM with Design Thinking: Beyond STEM and Arts
Integration, The STEAM Journal, vol. 3, no. 1, Article 11, 2017. Available at:
http://scholarship.claremont.edu/steam/vol3/iss1/11

T. Brown and J. Wyatt, Design thinking for social innovation, Development
Outreach, vol. 12, no. 1, pp. 29-43, 2010. https://doi.org/10.1596/1020-
797X 12 1 29

B. Jonson, Design ideation: the conceptual sketch in the digital age, Design studies,
vol. 26, no. 6, pp. 613-624, 2005. https://doi.org/10.1016/j.destud.2005.03.001

T. Brown and B. Katz, Change by design: how design thinking transforms
organizations and inspires innovation, vol. 20091, New York: HarperBusiness, 2019.

M. Lande and L. Leifer, Prototyping to learn: Characterizing engineering students’
prototyping activities and prototypes, in DS 58-1: Proceedings of ICED 09, the 17th
International Conference on Engineering Design, Vol. 1, Design Processes, Palo
Alto, CA, USA, 24.-27.08.2009, 20009.



TAP CHi KHOA HOC - S6 02, TAP 03 (11/2023) | 103

OVERVIEW OF RESEARCH ON APPLYING DESIGN THINKING IN TEACHING
ACCORDING TO STEAM EDUCATIONAL MODEL IN GENERAL EDUCATION

Ta Thanh Trung, Nguyen Thanh Nga

Abstract: Facing the trend of STEAM education that is constantly spreading to the
world, some Vietnamese teachers also want to apply this model in teaching practice
but have not found a suitable teaching process. Using the literature review method,
this article outlines the STEAM-oriented teaching process by applying design
thinking. In addition, the research results also statistic 6 groups of teaching
techniques to support this teaching process. Thereby, the article will help teachers
and educators have a new approach to STEAM-oriented teaching, promoting the
development of Vietnamese students' competency.

Keywords: design thinking, teaching activities, STEAM education, teaching
techniques
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