' o = TAP CHI KHOA HOC HO CHI MINH CITY UNIVERSITY OF EDUCATION
& SP ] TRUPONG DAl HOC SU’ PHAM TP HO CHi MINH JOURNAL OF SCIENCE
TP, 1l CHI MINK
Tap 18, Sé 2 (2021): 310-320 Vol. 18, No. 2 (2021): 310-320
ISSN:
1859-3100 Website: http://journal.ncmue.edu.vn

Bai bao nghién ctru
GIAO DUC STEAM VA TIEM NANG VAN DUNG
QUY TRINH TU DUY THIET KE PE TRIEN KHAI GIAO DUC STEAM
Nguyén Thanh Nga', Ta Thanh Trung
Truong Pai hoc Sw pham Thanh pho Ho Chi Minh, Viét Nam

“Tdc gid lién hé: Nguyén Thanh Nga — Email: nganthanh@hcmue.edu.vn
Ngay nhdn bai: 25-02-2020; ngay nhdn bai sira: 20-5-2020; ngay duyét dang: 23-02-2021

TOM TAT

Gido duc STEAM la moé hinh gido duc dang nhdn duoc sw quan tam cua cac nha gido duc
tai Viét Nam va trén thé gioi. Pady duwoc xem nhuw mé hinh gido duc cdi tién ciia gido duc STEM
bang viéc tich hop thém yéu t6 nghé thudt khai phéng. Hién nay di cé nhiéu céng trinh va tdi liéu
nghién ciru danh riéng cho gido duc STEAM, tuy nhién van chwea c¢é si thong nhat trong cdch trién
khai day hoc d@é lam bt 1én yéu té nghé thudt khai phong ciia mé hinh gido duc nay. Ching téi dé
xudt tién trinh day hoc phat trién tw duy thiét ké ciia hoc sinh théng qua gido duc STEAM, qua dé
lam bt lén yéu t6 nghé thudt khai phéng. Bai bao nghién ciru tong quan vé gido duc STEAM, phdin
tich yéu t6 nghé thudt khai phong cé nhiéu co hdi thuc hién trong gido duc STEAM, trinh bay qud
trinh tw duy thiét ké va cdc pha déng mé tw duy d@é rén luyén kha nang phoi hop tw duy tric gide va
twe duy phan tich ciia hoc sinh. Két qua nghién ciru cho thdy tién trinh day hoc phat trién t duy
thiét ké cé nhiéu tiem ndng dé thiee hién gido duc STEAM trong gido duc phé théng tai Viét Nam,
g6p phan phat trién pham chdt va ndng lwc hoc sinh.

Tir khéa: nghé thuat khai phong; tu duy thiét ké; gido duc STEAM

1.  Ditvan dé

Nhitng nim gan ddy, cic nha gido duc va gido vién trén thé gisi bay to sy quan tim
sau sic dén mo hinh gido duc STEAM (Jolly, 2014). Pay 1a mét tiép can gido duc tuong
ddi mai, qua do6 Khoa hoc, Cong nghé, Ki thuat, Ngh¢ thuat, Toan hoc cung dugc stir dung
dé giang day va huéng dan cho hoc sinh (Nguyen, 2019). Tuy nhién, thuc té cho thdy viéc
trién khai mé hinh nay trong gido duc 1a diéu khong d& thuc hién ddi véi gido vién.
Nguyén nhan cha yéu 1a do gido duc STEAM thuong dugc hiéu theo nghia hep nhu 13 su
cong gdp cua yéu td nghé thuat don thuan (4m nhac, mi thuat) vao gido duc STEM. Trong
khi @6, cach tiép can nay chi cho théy mét khia canh rat nhé cia gido duc STEAM va s€
gdy can trd cho nhiéu gido vién ¢ cac bd mon khoa hoc, khong duoc dao tao vé nghé thuat
khi trién khai mé hinh nay (Henriksen, 2017). Do d6, chiing ta can mot cach nhin bao quat,
toan dién hon vé gido duc STEAM, nghia 1a tiép can chit “A” ciia STEAM theo nghia rong
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— ngh¢ thuat khai phong. Bén canh do, dé gido duc STEAM dugc trién khai hiéu qua thi
gi4o vién s& can mot tién trinh day hoc pht hop dé khai thac toi wu yéu t6 “ngh¢ thuat khai
phong” cia mo hinh nay.

Thuat ngit tu duy thiét ké (design thinking), dé cap dén ki ning tu duy hay qua trinh
thuc hanh ma cac nha thiét ké sir dung dé tao ra y tudng méi va giai quyét van dé (Martin,
2010; Razzoukm & Shute, 2012). Gan day da xuét hién nhiéu cudc thao luan va cong trinh
nghién ctru vé tu duy thiét ké va tiém ning tng dung quy trinh tu duy thiét ké vao hoat dong
day hoc (Diefenthaler et al., 2017). Tu duy thiét ké tré thanh mét tién trinh day hoc sang tao
cho phép gido vién dap tmg nhu cau ctia ngudi hoc va ning cao tinh sang tao ca nhan, dugc
ap dung cho tat ca cac cip hoc (Ceviker-Cimar, Mura, & Demirbag-Kaplan, 2017).

Trong nghién ctru nay, ching toi s& trinh bay téng quan vé gido duc STEAM, trong
d6, nhan manh dén yéu t6 “nghé thuét khai phong”. Sau do6, ching t6i tién hanh phan tich
tu duy thiét ké nhu mot tién trinh day hoc va tur do, chi ra nhitng tiém nang dé van dung
tién trinh nay vao viéc trién khai gido duc STEAM.

2. Tong quan vé giso duc STEAM
2.1. Gido duc STEAM

B6i canh gido duc cua thé ki XXI dat ra yéu cau tich hop céc kién thtrc Khoa hoc,
Cong ngh¢, Ki thuat, Toan hoc va cac mén Nghé thuat nham xay dung mot nén tang tu duy
sang tao mdi cho hoc sinh, gitp cac em thich nghi voi sy phét trién cia khoa hoc, cong
nghé. Thuat ngit STEAM (hay STE@M) ciing tir d6 xuat hién. M6 hinh giio duc STEAM
duoc Georgette Yakman dé xut 1an dau tién vao nim 2006 va khong ngimg dugce nghién
ctru, phat trién (Hinh 1).
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Ban dau, khai niém gido duc STEAM dugc dinh nghia nhu sau:

STEAM is a developing educational model of how the traditional academic subjects
(silos) of Science, Technology, Engineering, Arts and Mathematics can be structured into a
framework by which to plan integrative curricula. [...] STEAM: “Science and Technology,
interpreted through Engineering and the Arts, all based in a language of Mathematics
(Yakman, 2008). (Tam dich: Gido duc STEAM la mé hinh gido duc tich hop trong do cac
mon hoc truyén théng Khoa hoc, Cong nghé, Ki thuat, Nghé thudt va Toan hoc, dwoc cau
triic lai thanh mot thé thong nhat: “Khoa hoc va Cong nghé duoc phén tich dudi goc do
cua Ki thuat va Ngh¢ Thuat, tat ca dya trén ngon ngtt Toan hoc™)

Theo thoi gian, thuit ngir Nghé thudt (Arts) ban dau din dugc mé rong thanh thuat
ngit Nghé thuat khai phong (Arts — Liberal). Yéu t& nghé thuat khai phong thé hién sy
nhén manh hoat dong sang tao va sy tu do vé mit tu tuong thé hién qua céc hinh thurc mi
thuat, ngén ngit, am nhac, triét hoc, van dong thé chét. .. trong qua trinh hoc sinh van dung
phdi hop cac kién thuc, ki ning, ki xao dé giai quyét cac van dé thyc tién hiéu qua va co ¥
nghia v6i ban than, cong dong.

Trong pham vi bai bao, gido duc STEAM dugc hiéu la mé hinh gido duc dua trén
cdch tiép cdn lién moén, givip hoc sinh dp dung cdc kién thirc khoa hoc, cong nghé, ki thudt
va todn hoc, két hop véi kién thire khoa hoc xd héi vdo gidi quyét van dé thuc tién trong
boi canh cu thé, trong d6 dé cao yéu té nghé thudt khai phéng nham givip ngweoi hoc thich
nghi véi sie phdt trién ciia khoa hoc va céng nghé.

Bén chét giao duc STEAM la sy tich hop thém cac yéu t6 clia nghé thuat khai phong
(Arts — Liberal) vao gido duc STEM (Nguyen, 2019). Diéu nay dong nghia dé trién khai
gido duc STEAM hiéu qua sé€ can c6 mot tién trinh day hoc c6 nhiing pha thé hién rd nét
cac yéu t6 ciia nghé thuat khai phong. Tién trinh nay khong chi 1a sy cong gop don thudn
mot s6 yéu t6 thim mi théng thuong vao mét tién trinh day hoc STEM. Thay vao do, tién
trinh nay phai gitip hoc sinh nhin nhan van dé bang “lang kinh” mang tinh cong dong, kich
thich kha ning sang tao nhiing ¥ twéng mai, st dung thanh thao ngén ngir dé chia sé cac
van d& va két qua tim hiéu duoc.

2.1.2. Cac linh vuc dwoc tich hop trong STEAM

- Khoa hoc (Science): Hoc sinh duoc cung cip cac kién thirc vé khai niém, nguyén i,
nhirng dinh luét, co so i thuyét cua gido duc khoa hoc thudc cac linh vuc Vat li, Hoa hoc,
Sinh hoc, Khoa hoc Trai Dét. Thong qua do6, hoc sinh c6 thém hiéu biét vé thé gidi tu
nhién, van dung dé giai quyét cac van dé khoa hoc trong thyc tién cudc song.

- Cong nghé (Technology): Hoc sinh biét cach sir dung, quan Ii, hiéu va danh gia cac
cong nghé mai, tir d6 nhan thirc dugc su phét trién ciia cong nghé ciing nhu tim quan trong
ctia cong nghé dbi voi cude sbng.

- Ki thuit (Engineering): Hoc sinh hiéu biét vé cach cong nghé dang phat trién thong
qua qua trinh thiét ké ki thuat. Pong thoi, hoc sinh dugc trang bi ki ning van dung sang tao
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co s& Khoa hoc va Toan hoc trong qua trinh thiét ké d6i tuong, hé théng hay xay dung quy
trinh san xuat.

- Nghé thuat khai phong (Arts — Liberal): Hoc sinh nhan thtc rd6 dugc y nghia nhan
vin trong viéc tiép can va giai quyét cac van dé thuc tién, van dung tri tuong tuong va tu
duy sang tao trong dé xut cac giai phap. Mot sé chii d& con cung cép thém céc kién thirc
vé nghé thuat don thuan nhu my thudt, am nhac, ...

- Toan hoc (Mathematics): Hoc sinh phat trién kha nang phan tich, bién luan va
truyén dat, hién thuc hoa y tuong thong qua tinh toan, giai thich, dua ra cac giai phap giai
quyét van dé toan hoc trong céc tinh hudng dit ra.

2.2.  Cdc hinh thirc thé hién yéu té nghé thudt khai phong trong gido duc STEAM
Véi cach hiéu mo hon vé gidgo duc STEAM, gido vién s& c6 nhiéu hinh thirc dé thé
hién yéu t6 nghé thuat khai phong trong mé hinh gido duc nay.

- Lua chon van dé mang tinh céng dong

“STEAM tép trung yéu t6 con ngudi chtr khéng phai cac mén hoc; nd dit nhan cach
hoc sinh va ca tinh lam tién phong” (Feldman, 2015). Viéc luya chon va dinh hudng cac van
dé cho hoc sinh tiép can dé bdi dudng nhan cach 1a yéu td quan trong. Cac van dé mang
tinh cong déng ¢ bdi canh va doi tugng cu thé s& lam co s& tt cho hoc sinh phat hi¢n ra
duoc van dé. Bén canh do, dudi goc nhin khoa hoc xa hoi, hoc sinh s€ hinh thanh sy d@)ng
cam véi cac d6i tuong dang gip van dé, thé hién thién chi qua viéc nay sinh nhu cau giai
quyét van dé ciia cong dong, tir d6 bdi dudng tinh thién luong va phdm chat ciia minh.

- Xdy dung cdc hoat dong mang yéu t6 thiét ké

Hoc sinh c6 thé 4p dung thiét ké va trang tri cho cac san pham dugc tao ra trong qua
trinh tao giai phap giai quyét van dé. Khi tich hop véi cong nghé, hoc sinh c¢6 thé st dung
d6 hoa may tinh dé tao ra ban thiét ké cta san pham, logo nhém, cic ap phich dé chia sé
v6i cong dong cac két qua cta qué trinh giai quyét van dé (Jolly, 2014). Thong qua thiét ké
tmg dung, hoc sinh c6 thé cai thién vé ngoai va kha nang sir dung cia san pham dugc tao
ra trong du &n STEAM.

- Binh huong hoc sinh hinh thanh nhitng y tuong sang tao

Diéu quan trong 1a san pham hay giai phap phai do chinh hoc sinh lam ra va phai c6
tinh méi (su thay doi, cai tién cai cii hay lam ra cai méi), tinh hon (dep hon, hop 1i hon, tiét
ki€m hon...) céi hién cd. Do do, khi hoc sinh tim gidi phap cho vén dé thyc tién, giao vién
can khuyén khich va dinh huéng hoc sinh ap dung cach tiép can sang tao bang mot sb ki
thuat kich thich suy nghi ty do va mé rong vén de.

- Long ghép cdc hoat ddng rén luyén ngén ngir

Trong gido duc STEAM, viéc td chire cac hoat dong ma & d6 hoc sinh ¢6 co hoi duoc
trinh bay quan diém cia ca nhan voi tap thé, chia sé¢ ¥ tuong hay thuc hanh phan bién s&
gdp phan bdi dudng tinh than ty gidc va hop tac, su tu tin, rén luyén duoc cac ki ning sir
dung ngdn ngit ndi va ngdn ngit co thé trong giao tiép. Hon thé nira, két qua cua viée trién
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khai gido duc STEAM s& tré nén y nghia hon khi cac két qua giai quyét van d& dugc hoc sinh
chia s¢ dén v6i cong dong qua truyén thong bang cac hinh thirc ngon ngir khac nhau: ngon
ngit ndi, viét (bai thuyét trinh), ngon ngir ciia ki thuat — thiét ké (ban vé& ki thuét), ngon ngi
thiét ké (ap phich, poster) va co thé 1a ngdn ngir san khau (tac pham san khau hoa).

3. Tién trinh day hoc phdt trién tw duy thiét ké trong gido duc STEAM

3.1. Twduy thiét ké

Tu duy thiét ké (design thinking) 14 mot thuat ngir duwoc nhiéu nha khoa hoc, nha
kinh doanh, nha gido duc nghién ciru va tiép can & nhiéu khia canh khac nhau nhu: hé
thong xay dung va trién khai y tuong, chién luge kinh doanh, phuong phap giai quyét vin
dé... (Diefenthaler et al., 2017)

Theo Ceviker va cong su (2017), tu duy thiét ké vira “1a mot qua trinh, mot triét i
hay mét 16i tur duy hop thanh tir chin yéu t6: mo hd, hop tac, xay dung, su td mo kham pha,
dé)ng cam, toan dién, qua trinh 1dp, sy khong phan xét va tinh mo™.

Theo Tschimmel va cong sy (2018), tu duy thiét ké “Ia qua trinh nhéan thic két hop
sy dong cam v&i bdi canh cta van dé, tir d6 dé xudt duoc cac ¥ tudng va giai phap sang
tao, hop |i nham giai quyét van dé sao cho phu hop vé6i bdi canh”,

Twong tu qué trinh giai quyét van dé, tu duy thiét ké 1a mot qua trinh tu duy phirc tap
ctia con ngudi. Qua trinh nay bat dau khi xuat hién nhu cau va sy khong hai 1ong véi tinh trang
hién tai, két hop véi quyét tim hanh dong dé giai quyét van dé (Razzoukm & Shute, 2012).
Nhu véy, vé ban chat, tu duy thiét ké 13 mot qua trinh giai quyét vin dé nhung dudi goc do
méi mé hon, huéng dén nhimg giai phap dat hiéu qua cao véi y tuong sang tao dot pha. Dicu
nay doi hoi ngudi tim kiém giai phap phai xac dinh rd dbi trong hudéng dén, dong thoi sy phdi
hop hiéu qué giita tu duy phén tich va tryc giac trong sudt qua trinh thyc hién.

3.2. Tién trinh day hoc phat trién tw duy thiét ké

Trong gido duc STEAM, quy trinh tu duy thiét ké duoc van dung nhu mét tién trinh
day hoc nham phat trién céc nang lyc cua thé ki XXI cta nguoi hoc, dac biét 1a nang luc
giai quyét vin dé (Sandorova et al., 2020). Theo mé hinh cia Truong Pai hoc Stanford, két
hop véi thuc tién trién khai gido duc STEAM tai Viét Nam, chung toi cu thé hoa tién trinh
day hoc phat trién tu duy thiét ké nham giai quyét mot vin dé thyc tién cua hoc sinh nhu
Hinh 2.

Giaidoan 1. Giai doan2. Giaidean 3. Giai doan 4. Giai doan 5.
Bong Xac dinh Hinh thanh Qua trinh Kiem
edm van gé ¥ tuding dirng mau tra

{Empathize) (Define) (ldeate) (Prototypye) (Test)

Hinh 2. Tién trinh day hoc phdt trién tw duy thiét ké trong gido duc STEAM
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Giai doan 1. Pong cam

Budc dau tién trong qua trinh tu duy thiét ké chinh 1a dat dén sy thiu hiéu dong cam
v6i van dé dang tim cach giai quyét. Budc nay doi hoi hoc sinh phai tim hiéu nhiéu hon vé
linh vic minh quan tAm: quan sat, trao d6i voi cac d6i tugng minh hudng dén dé thau hiéu
duoc nhitng trai nghiém, dong luc cta ho tir d6 c6 gdoc nhin toan dién vé van dé.

Giai doan 2. Xic dinh vén dé

Trong giai doan nay, cac thong tin dugc hoc sinh dugc thu thép va tap hop ¢ giai
doan 1 s€ dugc dat chung lai voi nhau. Nhom hoc sinh sé phan tich va téng hop chiing dé
xéc dinh trong tim ctia van dé. Giai doan nay gitip tap hop cac y tudng t6t dé thiét 1ap cac
diém dic trung, chirc ning va nhiéu yéu té khac, 1am nén tang cho viéc dé xuét giai phap
giai quyét van dé.

Giai doan 3. Hinh thanh y twéng

Muc dich cua giai doan nay trong qua trinh tu duy thiét ké 1a gitip hoc sinh tao ra that
nhiéu ¥ tudng. Véi nén tang tir cac giai doan trudc do, hoc sinh co thé bat dau thuc hién
qué trinh suy nghi sang tao va tuong tugng dé dé xuit cic giai phap méi cho van dé da
dugc xac dinh trude d6 bang cac hoat dong: cong ndo dén so dd hoa ¥ tudong va sip xép
cac y tuong theo thur ty wu tién.

Giai doan 4. Qua trinh dung miu

O budc ndy, hoc sinh tiép can thyc tién bang viéc hién thuc hoéa ¥ tuong bang céac
nguyén mau ban dau. Nhém hoc sinh biy gio s& thyc hién ché tao cac phién ban thu nho
clia san pham hodc c6 céac tinh ning dic trung chi im thiy ¢ san phiam d6. Sau d6, hoc
sinh tién hanh nghién ctru tinh hiéu qua cta cac giai phap tong hop tir cic giai doan trén.
Nguyén mau ban dau duoc chia sé va thu nghiém trong ndi bd hodc dua ra tham khao voi
nhém ddi twong thy huong. Muc tiéu cta giai doan nay 1a dé xéac dinh giai phéap ti wu cho
timg van dé da duoc x4c nhan qua ba giai doan phia trudc. Cac giai phap lan lugt duoc
thuc hanh, nghién ctru, danh gia, chép nhan, loai bo hay cai thién, tai kiém tra trén cac trai
nghiém va gdp y co ban ciia nhém dbi twong thu huong. O cubi bude ndy, nhom hoc sinh
s& ¢6 nhan dinh rd nét hon vé cac han ché vén c6 cua san phém va am hiéu hon vé cach
hanh xtr, suy nghi va cam nhan ciia ngudi thy hudng khi twong tic voi san pham cudi clng.

Giai doan 5. Kiém tra

Day 1a budc cudi cting ciia qua trinh tu duy nhdm phat trién ban mau giai quyét van
dé mot cach hi€u qua, tri¢t dé nhit. Nhom hoc sinh sé tién hanh ché tao lai san phém hoan
chinh, dong thoi kiém tra nghiém ngit qua trinh ché tao san phdm bang cach sir dung cac
giai phap t6t nhat dugc rat ra thong qua giai doan dung ban mau trudc dob.

Nhin chung, qué trinh tu duy thiét ké ¢ thé duoc khai quat qua 5 budc nhu d trinh
bay. Tuy nhién trong thuc té, tién trinh day nay dugc van dung mét cach linh hoat va phi
tuyén tinh. Piéu nay duogc thé hién rd qua Hinh 3.
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T trai nghiém san pham dé
hiéu nhu cau nguwéi thy hiréng

Cam nhan dé Thir nghiém giup
xac dinh van dé ndy sinh van dé mgi
, ! |
Giai doan 1. Giai doan 2. Giai doan 3. Giaidoan 4. Giaidoan 5.
Bong Xac dinh Hinh thanh Qua trinh Kigm
cam van dé y tudng dirng mdu tra

I i |

Tir nguyén ban rat ra
thém cac y tudng mai

Kiém chirng thirc té gilp x&c dnh han ché
cla gidi phapisan pham

Hinh 3. Tién trinh day hoc phdt trién tw duy thiét ké phi tuyén tinh
4.  Tiém ning van dung tién trinh day hoc phat trién tw duy thiét ké trong gido duc
STEAM

Thong qua phan tich tién trinh day hoc theo qua trinh tu duy thiét ké, chiing t6i nhan
thiy day 1a mot quy trinh phu hop dé trién khai gido duc STEAM, vira phat huy duoc ning
luc giai quyét van dé, ning luc sang tao cta hoc sinh, vira dam bao su tich hop cta yéu tb
“ngh¢ thuat khai phong”.

4.1. Quy trinh tw duy thiét ké la quy trinh day hoc tiép cin lién nganh

Trong hoat dong day hoc truyén théng, cac kién thuc cua cac linh vue khac nhau bi
tach roi. Piéu nay dan dén sy khac biét gitra hoc va lam, nha truong va doanh nghiép. Hoc
sinh duogc tiép cin v6i mod hinh day hoc truyén thdng s& can mot khoang thoi gian dé
chuyén hoa kién thirc tir co so |i thuyét va nguyén Ii thanh cac tng dung thuc té. Pong
thot, tu duy lién két cac su vat, hién tuong va cac ung dung ki thuat cling han ché.

Trong khi d6, tién trinh day hoc phat trién tu duy thiét ké 1a tién trinh day hoc mé
phong qua trinh tiép nhan kién thirc va hanh dong giai van dé cta cac nha thiét ké. Theo
tién trinh nay, vi¢c nghién ctru cac linh vuc khoa hoc tu nhién s€ cung cép kién thirc dé hoc
sinh thuc hién cac ki ning vé ki thuat va thiét ké dé thiét 1ap mot quy trinh cong nghé hinh
thanh giai phap. Mudn cai tién quy trinh hién c6 hodc sang tao ra cac giai phap mai thi hoc
sinh can nghién ctru thém céc kién thirc moi. Qua do, cac kién thirc va ki ning vé cac linh
vuc khoa hoc, ki thuat va cong nghé cta cic em khong ngimg tién bd. Ngoai ra, trong tat
ca nhitng hoat dong dé ludn can co su két ndi cua ngdn ngir toan hoc va cac gia tri nhan
van. Nhu vay, cac linh vuc khoa hoc, cong ngh¢, ki thuat, todn hoc va nghé thuat khai
phong duoc két hop hai hoa trong tién trinh ndy, mang dén cho hoc sinh nhitng trai nghiém
thue té ¥ nghia. Diéu nay cho thiy tién trinh day hoc theo tu duy thiét c6 thé dap tmg duoc

316



Tap chi Khoa hoc Trwdng DPHSP TPHCM Nguyén Thanh Nga va tgk

su tich hop cac linh vuc cac gido duc STEAM, gitip hoc sinh hiéu sau sic cac van dé va
nhin nhan duoc sy lién hé nhing gi da duoc hoc véi thuc tién.
4.2. Quy trinh tw duy thiét ké cé cdc pha déng mé tw duy dé rén luyén khd ning phéi
hop tw duy trwc gidc va phdn tich ¢ hoc sinh

Thuat ngit “tu duy déng”, “tu duy mo” duge hiéu 1a mirc do tap trung hay phéan tan
ctia san pham tu duy (Gould, 2018). Trong pha “tu duy m&™, dbi tugng can dua ra cang
nhiéu y tudng sang tao cang tot, khong yéu cau danh gia mirc d6 hidu qua. Nguoc lai, dbi
v6i pha “tu duy dong”, dbi tuong cAn c6 cai nhin bién chung, danh gid dugc uu, nhugc
diém cua cac lya chon va tir d6 dua ra quyét dinh phu hop. Cu thé, néu nhu trong “tu duy
mé&”, hoc sinh can véan dung tdi da tu duy tryc giac, sang tao cua minh thi trong “tu duy
dong”, cac em s€ phai sir dung tu duy phan tich nhu so sanh, 1ap luan...

1
( Giai doan1. | ' | Giai doan 2. Giai doan 3. Giai doan 4. Giai doan 5.
Bong Xae dinh Hinh thanh Qua trinh Kiém
cam van dé . y turéng . tao mau i tra
] 1 1

/ -
.

Mirc do phan ki va hoi tu cua tw duy

Hinh 4. Cdc pha tw duy déng va pha tw duy mé ciia tién trinh day hoc
theo qud trinh tw duy thiét ké

C6 thé thdy, hai pha dong-md cua qué trinh tu duy duoc van dung luan phién trong
sudt qua trinh tu duy thiét ké. Cu thé, ¢ giai doan déng cam, hoc sinh cén thuc hién tu duy
mé dé ghi nhan dugc that nhiéu khia canh ctia vin d&, nim bét dugce nhu cau cua doi tuong
thu huéng mdt cach cu thé va ro rang nhét. Dya trén céc trai nghi¢m ¢ giai doan trudc, hoc
sinh s& van dung “tu duy déng” nham thu hep pham vi nghién ctru ctia minh, xac dinh
chinh x4c van dé. Tiép theo, hoc sinh c6 thé tw do néu 1én suy nghi ciia minh & giai doan dé
xuat giai phap nhung can phai dya trén cac suy luan logic dé tim ra giai phap t6i wu dé thuc
hién tao mau san pham. Day hoc theo qua trinh tu duy thiét ké yéu cau van dung céc pha tu
duy tudn hoan, gitip hoc sinh rén luyén dong thoi tu duy truc gidc va tu duy phan tich.
Piéu nay tao tién dé cho hoc sinh van dung phéi hop céc thao tac tu duy hoac biét Iwa chon
thao tac tu duy ph hop d6i véi cac van dé thuc tién.
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4.3. Quy trinh tw duy thiét ké thé hién yéu t6 khoa hoc xi héi ciia nghé thudt khai
phéng trong giai doan dong cim

Yéu té “nghé thuat khai phong” trong gido duc STEAM yéu cau hoc sinh nhén thirc
16 duge ¥ nghia nhan vin trong viéc tiép can va giai quyét cac van dé thuc tién. Quy trinh
day hoc phat trién tu duy thiét c6 thé dap ung dugc yéu cau nay nho van dé duge dit ra co
bdi canh va ddi tuong cu thé, mang tinh xa hdi cao. Trong tién trinh, hoc sinh duoc yéu cau
tim ra cac giai phap dé giai quyét mot van dé nao d6 ton tai trong cong dong nhu: viéc
thiéu ngudn nudc sach, thiéu co s& cham soc y té vé thi lyc... qua d6, giup cho cac em gin
két vai cong dé)ng va hiéu duge vai trd ctia minh trong mot tap thé. Ngoai ra, vi¢c tim hiéu,
ddng cam voi ddi tugng gip van dé s& giup hoc sinh nhén thirc duoc sau séc tinh cip thiét
ctia viée giai quyét van dé va y nghia ma qua trinh giai quyét van dé mang lai.
4.4. Quy trinh tw duy thiét ké kich thich khd ning sdng tao trong giai doan twéng
twong va qud trinh dung miu

Bén canh tinh nhan vin, yéu té sang tao ctia ngudi hoc ciing 1a mot yéu ciu quan
trong ctia gido duc STEAM. Trong tién trinh day hoc phat trién tu duy thiét ké, tu duy sang
tao cua hoc sinh dugc van dung tbi da trong hai giai doan 1én y tuong va ché tao mau. Cac
giai doan nay tao co hdi cho hoc sinh dugc ty do néu lén suy nghi va dua ra cac dé xuét
giai phap cua ca nhan. Mt véan dé duoc dat ra, hoc sinh c6 thé dé xuét nhiéu y tudng, hinh
thanh nhiéu phuong an thyc hién khac nhau va lya chon phuong an téi wu. Trong tién trinh
tu duy thiét ké khong nhét thiét chi c6 mot két qua dung. Didu nay duogc thé hién rit rd
trong qua trinh dyng mau hay cac chu trinh cai tién nguyén méu (giai doan thir nghiém).
Nguyén mau & day chi nhitng phién ban thtr nghiém thu nhé hay mét by phan thir nghiém
ctia san pham/giai phap. Quy trinh tu duy thiét ké luon khuyén khich hoc sinh quan sat va
thuc hi¢n cac thi nghiém, 1am thir, 1am lai cdc nguyén mau, lam thém cac thao tac, cac quy
trinh dé dua ra dugc cac san pham/giai phap vira hiéu qua, vira sang tao.

Dé kich thich tri tuong tugng cua hoc sinh, mot s6 ki thuat day hoc co thé duoc léng
ghép dé trién khai hoat dong nhu khan trai ban, dong nao, so dd hoa...

5. Két luan va huéng phit trién

Bai viét di trinh bay téng quan vé gido duc STEAM, nhan manh cach tich hop yéu t6
nghé thuét khai phong trong mé hinh gido duc nay. Tién trinh day hoc phat trién tu duy
thiét ké thé hién nhiing tiém ning dé thuc hién hiéu qua gido duc STEAM & trudng phd
thong, khong chi giup hoc sinh van dung cac kién thirc va ki ning cta céac linh vyc khoa
hoc, k¥ thuét, cong nghé vao giai quyét cac van dé thuc tidn ma con gitp hoc sinh hinh
thanh cac pham chét dao duc, kich thich kha ning sang tao, ...

Duya trén nghién ctru 1y luan, ching toi s& tién hanh t6 chirc day hoc mot s6 chu dé
gido duc STEAM theo tién trinh day hoc phat trién tu duy thiét ké. Trén co s¢ d6, cac goi ¥
day hoc cho gido vién pho thong s& duge xdy dung nham dap ng yéu cau phat trién pham
chat va ning luc hoc sinh trong chuong trinh gido duc pho thong 2018.
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< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

TAI LIEU THAM KHAO

Nguyen, T. H. (2019). Giao duc STEM/STEAM tu trai nghiem thuc hanh den tu duy sang tao
[STEM/STEAM Education: From Hands-on to Minds-on]. Tre Publishing House.

Ceviker-Cinar, G., Mura, G., & Demirbag-Kaplan, M. (2017). Design Thinking: A New Road Map
In Business Education. The Design Journal, 20(1), 977-987.

Diefenthaler, A., Moorhead, L., Speicher, S., Bear, C., & Cerminaro, D. (2017). Thinking & Acting
Like a Designer: How design thinking supports innovation in K-12 education. WISE &
IDEO.

Feldman, A. (2015). STEAM Rising: Why we need to put the arts into STEM education. Retrieved
from SLATE: https://slate.com

Gould, K. (2018). Design thinking's three modes of thinking: open, explore, close. Retrieved from
The Design Gym: http:www.thedesigngym.com

Henriksen, D. (2017). Creating STEAM with Design Thinking: Beyond STEM and Arts
Integration. The STEAM Journal, 3(1).

Jolly, A. (2014). STEM vs STEAM: Do the arts belong? Retrieved from Education week: Teacher:
https://www.edweek.org

Martin, R. (2010). Design thinking: achieving insights via the knowledge funnel. Strategy &
Leadership, 38(2), 37-41.

Plattner, H., Meinel, C., & Leifer, L. (2010). Design thinking: understand—improve—apply.
Springer.

Razzoukm, R., & Shute, V. (2012). What Is Design Thinking and Why Is It Important? Review of
Educational Research, 82(3), 330-348.

Sandorova, Z., Repannova, T., Palencikova, Z., & Betak, N. (2020). Design thinking — A
revolutionary new approach in tourism education. Journal of Hospitality, Leisure, Sport &
Tourism Education, 26, 100238.

Tschimmel, K., & Santos, J. (2018). DESIGN THINKING APPLIED IN HIGHER EDUCATION
D-Think, a European Project for Innovating Educational Systems. Education and New
Developments 2018, pp. 209-213.

Yakman, G. (2008). STEAM Education: An Overview of Creating a Model of Integrative
Education. VirginaPolytechnic and State University: Virgina.

Yakman, G. (2018). STEAM Pyramid History. Retrieved from STEAM Education:
https://steamedu.com

319



Tap chi Khoa hoc Trwong DPHSP TPHCM Tap 18, S 2 (2021): 310-320

STEAM EDUCATION AND THE APPLICABILITY OF DESIGN THINKING
AS AN APPROACH TO INTEGRATE ART-LIBERAL INTO STEAM EDUCATION
Nguyen Thanh Nga“, Ta Thanh Trung
Ho Chi Minh City University of Education, Vietnam
“Corresponding author: Nguyen Thanh Nga — Email: nganthanh@hcmue.edu.vn
Received: February 25, 2020; Revised: May 20, 2020; Accepted: February 23, 2021

ABSTRACT

STEAM education is increasingly attracting greater attentions from educators and
researchers worldwide, including Viet Nam. This education model is considered as the evolution of
the STEM approach by integrating the Art-Liberal element. Despite numerous researches on
STEAM education, there has yet been a consensus on how to emphasize the Art-Liberal element in
the application of such an education model. In this paper, design thinking teaching process is
proposed as one viable method to implement STEAM education with an emphasis on Art-Liberal
element. Firstly, an overview of STEAM education is presented followed by the clarification of
different features of Art-Liberal element in STEAM education. Secondly, the design thinking
process is examined as an effective means of incorporating students’ intuitive and analytical
thinking via the open and close phases within the process. The study suggests the applicability of
the design thinking teaching process for STEAM education in Vietnamese High School curriculum,
which greatly contributes to the students’ competency development.

Keywords: Art-Liberal; design thinking; STEAM education
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