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ABSTRACT

STEM education is a modern pedagogical approach aimed at developing students' competencies through
the integration of Science, Technology, Engineering, and Mathematics. However, a significant challenge in STEM
instruction is the lack of effective technical equipment to support teaching, particularly technical equipment
models that provide students with a more tangible and hands-on learning experience. This study proposes a process
for designing, manufacturing, and utilizing technical equipment models in STEM instruction, based on design
thinking and situated learning methodology. The process consists of six steps: (1) Identifying needs and objectives,
(2) Researching and brainstorming, (3) Detailed design and prototyping, (4) Testing, experimentation, and
refinement, (5) Manufacturing the final product, and (6) Implementation and effectiveness evaluation. Following
this process, the study has designed and developed models of electric motors to enhance students' creative thinking,
problem-solving skills, and engagement in STEM lessons on the topic of Electricity and Magnetism.
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TOM TAT

Day hoc STEM 1a mot xu hudng gido duc hién dai nhim boi dudng ning lyc hoc sinh théng qua tich hop

cac linh vuc Khoa hoc, Cong nghé, Ky thuat, va Toan hoc. Tuy nhién, mot thach thirc 16n trong day hoc STEM la

thiéu cac thiét bi k¥ thuat hd tro giang day hiéu qua, dic biét 1a cic mo hinh thiét bi k¥ thuat gitip hoc sinh thu nhan

kién thirc mot cach truc quan. Nghién ciru ndy dé xudt quy trinh thiét ké, ché tao mé hinh thiét bi k¥ thuat trong

day hoc STEM, dua trén tu duy thiét ké va phuong phap hoc tap theo ngir canh. Quy trinh sdu budc cu thé: (1) Xac

dinh nhu cau va muyc tiéu, (2) Nghién ctru va 1én y tuong, (3) Thiét ké chi tiét va tao nguyén mau, (4) Kiém tra,

thir nghiém va cai tién, (5) Ché tao san phim hoan chinh, (6) Trién khai va dénh gia hiéu qua. Dya trén quy trinh

nay, dé tai da thiét ké, ché tao cac mo hinh vé dong co dién nham gitp ting cudong kha ning tu duy sang tao, giai

quyét vin d& va kich thich himg tht hoc tap cuia hoc sinh trong cac bai hoc STEM chu dé Bién - Tu.

Tw khoa: Dgy hoc STEM, thiét bi ky thuat, tw duy thiét ké, hoc tdp theo ngir canh.

1. MO PAU
1.1. Boi canh va s cin thiét ciia nghién ciru

Trong bdi canh cudc Cach mang Cong nghiép
4.0, gido duc STEM doéng vai trd quan trong
trong viéc chuan bi ngudn nhan lyc ¢6 ky ning
khoa hoc va cong nghé.! Mot trong nhitng thach
thirc 16n trong trién khai day hoc STEM la thiéu
cac thiét bi k¥ thuat phu hop, giup hoc sinh ¢o
trai nghi€ém hoc tap thuc té va sang tao. Cac
thiét bi thuong mai c6 gia thanh cao, khong
phu hop vai diéu kién day hoc ¢ Viét Nam.2 Do
dé, can c6 mot quy trinh thiét ké, ché tao mo
hinh thiét bi ki thuat (MHTBKT) dap g nhu
cau giang day STEM moét cach hiéu qua va tiét
kiém chi phi.

*Tac gia lién hé chinh.

Email: duongdiepthanhhien@gnu.edu.vn
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1.2. Muc tiéu nghién ciru
Nghién ctru nay nham:

DPé xuit quy trinh thiét ké ché tao
MHTBKT trong day hoc STEM trong d6 nhan
manh tu duy thiét ké va hoc tap theo nglr canh
phtt hop vé6i hoc sinh phé thong.

Van dung quy trinh dé thiét ké, ché tao cac
mo hinh vé dong co dién va sir dung trong cac
bai hoc STEM chu d¢ Dién - Tt.

1.3. Phwong phap nghién ciru

Trong d¢é tai nay, chiing ti sir dung phwong phap
nghién ctru tai liéu nham thu thap va phan tich
cac tai liéu lién quan dén gido duc STEM,
quy trinh thiét ké va ché tao mo hinh ky thuat;
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phuong phap thuc nghiém dé ché tao MHTBKT
dua trén quy trinh thiét ké.

2.NOI DUNG
2.1. Giso duc STEM

Theo quan diém ciia cac nha nghién ciru, khai
niém gido duc STEM dugc hiéu theo nhidu goc
d6 nhu: gido duc STEM 1a phuong phap tiép
can, kham pha trong giang day va hoc tép
gitta hai hay nhiéu hon cac mén hoc STEM,
hodc gitta mot chu dé STEM va mot hodc nhiéu
moén hoc khac trong nha truong;! 1a kién thurc,
k¥ niang va niém tin duoc hop tac xay dung tai
giao diém ctia nhiéu hon mot chu dé STEM;3 gido
duc STEM la mét chuong trinh nham cung cip

Béng 1. So sanh cac budc trong cdc mo hinh.

hd tro, ting cuong, gido duc Khoa hoc, Cong
nghé, Ki thuat va Toan hoc & tiéu hoc va trung
hoc cho dén bac sau dai hoc:* Trong nghién
clru ndy, chung toi dua theo quan diém vé gido
duc STEM dugc moé ta trong CTGDPT 2018 nhu
sau: “Gido duc STEM la mé6 hinh gido duc dua
trén cdch tiép cdn lién mén, giip HS dp dung
cac kién thire khoa hoc, cong nghé, ki thudt va
toan hoc vao giai quyét mét s6 van dé thuc tién

trong boi canh cu thé”.>

Trong day hoc STEM, ching ta thudong su
dung cac moé hinh 5E, 6E, 7E va quy trinh thiét
ké ky thuat. Pay 1a cac mo hinh giang day dua
trén phuong phap kién tao tri thice, giup hoc sinh
cha dong hoc tap va phat trién tu duy khoa hoc.

Buéc Mo hinh 5E

Mo hinh 6E

Quy trinh

M6 hinh 7E A A . .
thiet ké ky thuat

1 Gin két (Engagement)

Gin két (Engagement)

Goi kién thirc (Elicit) Xac dinh vén d&

2 Kham pha (Exploration)

Kham pha (Exploration)

Gan két (Engagement)  Tim hiéu tong quan

3 Giai thich (Explanation)  Giai thich (Explanation) Kham pha (Exploration)  Xac dinh yéu cau
. Thyc hanh k§ thuét Dé xuat, dénh gid, 1
4 Cung co (Elaborate) e a.n y e Giai thich (Explanation) © xuab an gl,a Ha
(Engineering) chon giai phap
. . Xay d &
5 Panh gia (Evaluation) Cung c6 (Elaborate) Cung co (Elaborate) fy e .IT.guyein
mau cho giai phap
6 - banh gia (Evaluation) Mo rong (Extend) Kiém chimg giai phap
7 - - Danh gi4 (Evaluation) Cong bé két qua

2.2. Tw duy thiét ké trong gido duc STEM

C6 nhiéu quan niém khac nhau vé “Tu duy thiét
ké” (Design Thinking).** Dua trén nhitng nghién
ctru ndy, fur duy thiét ké duge hiéu la mét phirong
phap sang tao dwa trén viéc xac dinh van dé, dua
ra ¥ twong, thir nghiém va cai tién. Trong gido
duc STEM, tu duy thiét ké gitip hoc sinh phat
trién kha ning sang tao va tu duy ky thuat.

Tu duy thiét ké thuong dugc mé ta theo 5
budc chinh, dugc phat trién boi truong dai hoc
Stanford va IDEO,! cu thé: (1) Thau hiéu
(Empathize); (2) Xac dinh van dé (Define); (3)
Hinh thanh y tuong (Ideate); (4) Tao nguyén
mau (Prototype); (5) Kiém tra (Test).

Tu duy thiét ké déng vai trd quan trong
trong viéc phat trién MHTBKT bang cach gitp

qua trinh nay tré nén linh hoat, sangtao va
hiéu qua hon. Cu thé:

- Tao ra cac MHTBKT than thién voi
nguoi dung

Khi thiét ké MHTBKT, can dat cau hoi:
“Hoc sinh c6 thé dé dang hiéu va sir dung mo
hinh nay khong?” Vi du: Khi ché tao mé hinh
mach dién, can thiét ké sao cho hoc sinh c6 thé
dé dang lap rap ma khong can hudng dan qua
phirc tap. Cac day dan c6 thé dugc ma hoa mau
sdc khac nhau dé hoc sinh nhan dién dé dang.

- Gitip t6i uu héa thiét ké MHTBKT

Tu duy thiét ké gitp kiém tra va cai tién
thiét ké nhiéu lan dé dat két qua tdi wu. Vi du:
Khi ché tao mé hinh dong co dién, co thé thu

https://doi.org/10.52111/qnjs.2025.19601
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nghiém nhiéu dang cudn diy va nam cham khac
nhau dé tim ra thiét ké gitip mo hinh hoat dong
tot nhat.

- Khuyén khich sang tao va déi méi trong
thiét ké mo hinh

Tu duy thiét ké gitp nhoém phét trién
lién tuc dua ra cac y tudng méi thay vi bam vao
cac md hinh ¢6 san. Vi du: Khi ché tao md hinh
tua-bin gio, nhom thiét ké co thé thir nghiém céac
canh quat v&i goc nghiéng khac nhau dé t6i vu
hoéa hiéu suét.

- Giup tgo ra cac moé hinh co thé diéu
chinh va ndng cap theo thoi gian

MHTBKT khéng nén 14 san pham tinh ma
can c6 kha ning mé rong, cai tién theo thoi gian.
Vi du: Khi thiét ké mé hinh hé thdng nha thong
minh, c6 thé thiét ké theo dang mo-dun, cho phép
hoc sinh lép thém cam bién nhiét do, cam bién
anh sang hodc hé thng diéu khién tir xa.

2.3. Hoc tap theo ngir canh

Hoc tap theo nglr canh (Situated Cognition) la
mot 1y thuyét giao duc dugc phat trién boi Jean
Lave vao nim 1988, nhdn manh r:‘?mg viéc hoc
khong dién ra mot cach tach biét ma luon gin lién
v6i bdi canh xa hoi, van hoa va thuc tién. Thay
vi coi kién thirc nhu mot thuc thé ¢ thé duoc
truyén tai tir gido vién sang hoc sinh, 1y thuyét
nay cho rang hoc tip 1a mot qua trinh tham gia
vao cac hoat dong thuc té, trong d6 nguodi hoc
phat trién kién thic va k¥ ning thong qua thuc
hanh trong méi truong thuc té.!

Ly thuyét “Hoc tap theo ngit canh” c6 thé
duoc tmg dung vao thiét ké va ché tao MHTBKT
nham gitp xay dung cac md hinh mang tinh thyc
tién, cho phép hoc sinh trai nghi¢ém, thu nghiém
va ap dung kién thuc vao thuc té. Cu thé:

- Thiét ké mé hinh thiét bi ky thudt phai
phan dnh tinh huéng thue té: Thiét bi k§ thuat
can dugc thiét ké sao cho hoc sinh c6 thé ap dung
ngay vao cac tinh hudng thuc té ma cac em s&
gip trong cudc séng hodc nghé nghiép tuong
lai. Hoc sinh khong chi hoc 1y thuyét vé nguyén
1y khoa hoc ma con dugc thuc hanh thiét ké,
ché tao va thir nghiém.

https://doi.org/10.52111/qn;js.2025.19601

- M6 hinh can khuyén khich hoc sinh
tham gia vdo qud trinh thiét ké va ché tao: Thay
vi chi cung cap mé hinh hoan chinh, gido vién co
thé cho hoc sinh tu thiét k&, 1ap rap, thir nghiém
va tbi uu hoa thiét bi theo tu duy k¥ thuat. Hoc
sinh s€ hoc dugc cach suy nghi nhu mot ky su,
tur tim hiéu va giai quyét van dé.

- Mé hinh thiét bi can cho phép hoc sinh
thir nghiém va ap dung vao thuc tién: M6 hinh
can cho phép hoc sinh ty diéu chinh, thir nghiém
nhiéu phuong an khéc nhau dé tim ra giai phap
t6i .
3.KET QUA

3.1. Quy trinh thiét ké, ché tao mé hinh
thiét bi ki thuat
Dua trén céc nghién ctru vé tu duy thiét ké, hoc
tap theo ngit canh, day hoc STEM, chiing toi dé
xuat mot quy trinh thiét ké, ché tao MHTBKT
st dung trong day hoc gém 6 giai doan, cu thé
nhu sau:

Giai doan 1: Xdac dinh nhu cau va muc tiéu

(Define)

s : N
Giai doan 1: Xac dinhnhu cau va muc tiéu
(Define)
-
' N
Giai doan 2: Nghién ctruva lény tuong
e mmmmn
(Ideate) i
i\ J !
v :
( 6 it . - 7 '
Giai doan 3: Thiét ké chi tiétva tao nguyén mau |
(Prototype) :
\ J .
3 :
( . : N H
Giai doan 4: Kiém tra, thir nghiémva cai tién !
(Test & Iterate)
- J
f . -
Giai doan 5: Ché tao san pham hoan chinh
(Manufacturing)
. /
Giai dogn 6: Triénkhaiva danh gié hiéu qua
(Implement & Assessment)

_J/

Hinh 1. Quy trinh thiét ké, ché tao mé hinh thiét bi
k¥ thuat.
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Muc dich: Xac dinh 15 yéu cau déi véi
MHTBKT can ché tao, dam bao phu hop véi
yéu cdu can dat trong chuong trinh, déi tugng
hoc sinh va thuc tién.

Cach thire thuc hién:

Xéc dinh noi dung kién thirc khoa hoc,
cong nghé, k§ thuat va toan hoc ma mé hinh can
hd tro giang day.

Phén tich nhu cdu cta gido vién va hoc
sinh trong qua trinh hoc tap.

Xéc dinh cac nang luc ma hoc sinh cé thé
phat trién thong qua sir dung mo hinh.

Xem xét kha nang tich hop mé hinh
vao phuong phap day hoc theo hudng hoc tap
trai nghiém, tu duy thiét ké va giai quyét van dé.

Giai dogn 2: Nghién cuu va lén y tuong
(Ideate)

Muc dich: Tao ra nhiéu y tudng thiét ké
khac nhau dé dap tng nhu ciu giang day va
hoc tap.

Cach thire thuc hién:

Khao sat cac MHTBKT hién co trén
thi truong (vi dy: mo hinh cta Pasco, Phywe,
Arduino-based kits, Raspberry Pi kits).

Tham khao y kién chuyén gia, gido vién
va hoc sinh dé xac dinh thiét ké t5i uu.

Lap danh sach céac tiéu chi thiét ké quan
trong: tinh tryc quan, dé sur dung, linh hoat, an
toan, gia thanh hop ly.

Phéc thao so @6 hinh vé MHTBKT.

Giai doan 3: Thiétké chi tiét va tao
nguyén mau (Prototype)

Muc dich: Chuyén d6i y tuong thanh san
pham mau c6 thé kiém tra va danh gi.

Cach thire thuc hién:

Lya chon vat li€u va linh kién phu hop
(c6 thé sir dung vat li¢u tai ché hodc cong nghé
in 3D).

Xay dung nguyén miu thir nghiém cia
md hinh.

Viét huéng dan s dung va thiét ké cac
hoat dong thi nghiém di kem.

Tao phién ban phan mém moé phong néu
can (danh cho mé hinh do).

Giai doan 4: Kiém tra, thir nghiém va cdi
tién (Test & Iterate)

Muc dich: Danh gid hiéu qua cia mo hinh
va tbi wu hoa thiét ké.
Cach thire thuce hién:

Tht nghiém mé hinh trong mdi truong
thuc té (phong thi nghiém, 16p hoc).

Thu thap phan hoi tir gido vién va hoc sinh
vé do dé sir dung, tinh hi€u qua va mutrc do truc
quan cuia md hinh.

Diéu chinh thiét ké dé cai thién higu suét
hoat dong va tinh tuong tac.

Giai dogn 5: Ché tao san pham hoan
chinh (Manufacturing)

Muc dich: Chuyén nguyén mau thanh san
pham hoan chinh d¢é trién khai rong rii.

Cach thire thuc hién:

Chuén hoa thiét ké va tai liéu huéng dan
sir dung.

San xuét hang loat hodc huéng dan hoc
sinh tu ché tao.

bam bao mo hinh dap g tiéu chi an
toan, bén ving va c6 gia thanh hop 1y.

Giai dogn 6: Trién khai va danh gid hiéu
qua (Implement & Assessment)

Muc dich: Panh gia tac dong cia mo6 hinh
trong qua trinh giang day va dé xuét cai tién.

Cach thire thue hién:

Trién khai md hinh trong cac 16p hoc
thuc té.

béanh gid sy cai thién trong muc do
hiéu biét va k¥ nang thyc hanh cua hoc sinh.

Thu thap phan hdi tir gido vién dé cai tién
mo hinh trong cac phién ban sau.

https://doi.org/10.52111/qnjs.2025.19601
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3.2. Van dung quy trinh thiét ké, ché tao méd
hinh dong co’ Ritchie
M0 hinh dong co Ritchie nay gitp hoc sinh:
- Giai thich nguyén ly hoat dong cua luc
dién tu.
- Thuc hanh lép rap dong co dién don gian.
- Phét trién tu duy sang tao va k¥ thuat.
- Ung dung kién thirc STEM vao thyc té.

Qua trinh thiét ké, ché tao mo hinh dong
co Ritchie theo cac giai doan cua quy trinh thiét
ké, ché tao MHTBKT nhu sau:

Giai doagn 1: Xac dinh nhu cau va muc
tiéu (Define)

M0 hinh ché tao gitip HS:

- Giai thich nguyén ly hoat dong ctia dong
co Ritchie.

- Xéc dinh mbi quan hé giita tir trudng,
dong dién va luc dién tur.

- Phat trién k¥ nang thuc hanh, lip rap va
tu duy ky thuét.

Xudt phdt tir nhu cau thuc té:

- Hoc sinh can mdt mé hinh don gian dé
truc quan hoa luc tir tic dung 1én dong dién.

- Thi nghiém can d& thyc hién véi cac vat
liéu pho bién.

Yéu cau ciia mé hinh:

- Str dung ngudn dién >5V d& dam bao
dong co hoat dong tbt.

- Bam bao do bén va an toan khi van hanh
dong co.

Giai dogn 2: Nghién cuu va lén y tuong
(Ideate)

- Khao sat cac nguyén ly hoat dong cua
dong co Ritchie trén cac trang web, tur cac MH
TBKT ctia cac nha san xuat.

- Lén danh séach vat liéu can thiét:

Bé phén déng co: Nam cham, day dong,
ngudn dién.

Khung do: Gia do bé“mg nhya, thanh treo,
moc kim loai.

https://doi.org/10.52111/qn;js.2025.19601

Mach dién: Jack bip chubi, day dan dién,
cong tic.

- Phac thao so dd thiét ké mo hinh.

i ey

Hinh 2. Phic thio sd @6 thiét k&€ mo hinh ddng co
Ritchie.

Giai doan 3: Thiét ké chi tiét va tao nguyén
mau (Prototype)

Budc 1: Ché tao phan khung dong co

- Tao gia d&: St dung dé nhwa 1am nén,
khoan 16 dé lap gia do; Gan gia d& thang ding
vao dé nhua, ¢ dinh bﬁng e vit.

- Chuan bi hé théng treo: Cat mot doan
day ddng 1 mm dai 5 cm, uén cong mot dau
lam moc treo; Lam moc treo be"mg 14 nhém hoac
déng, dam bao do chic chén.

- Lép hé thong giit khung day: Puc 16 trén
gi4 d& dé giit truc quay cia khung day; Ludn
truc quay qua 15, dam bao khung day c6 thé dao
dong tu do.

Budc 2: Lap rap phan dién va nam chdm

- Chuan bi nam chdm: Str dung nam chdm
vuong cé lyc tor di manh; Dat nam cham vao vi
tri ¢ dinh hai bén khung day.

- Quén day dong: Quan khoang 200 vong
day ddng 0.35 mm quanh 13i sit hinh chit U;
Pam bao ddy quan déu va chit dé tao ra tir
truong 6n dinh.

- N&i mach dién: Dung jack bap chudi dé
nbi day dién voi khung day va c6 gop; Két ndi
cong tic dé bat/tit dong dién.

10 | Tap chi Khoa hoc Truong Dai hoc Quy Nhon, 2025, 19(6), 5-12
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Giai dogn 4: Kiém tra, thir nghiém va
cdi tién (Test & Iterate)

Budc 1: Lip rap mé hinh hoan chinh

- Lap khung day vao gia d&, diéu chinh do
dai dé nam trong tir truong nam cham.

- qD&Tlt nam cham he}i bén khung day, can
chinh dé dam bao lyc tir toi uu.

- Két ndi mach dién, kiém tra cac dau
tiép xuc.

Budc 2: Kiém tra hoat dong

- Bat cong tic, quan sat chuyén dong cua
khung day.

- DPdi cuc ngu@)n dién, kiém tra sy thay dobi
hudng quay.

- Tang hiéu dién thé, quan sat su thay dbdi
tbc do quay.

Bude 3: Céi tién

Néu dong co khong quay, kiém tra:

- Tiép xtic giita chdi quét va cd gop.

- Vi tri nam cham so véi khung day.

- Hiéu dién thé cung cip c6 du 16n khong
(=5V).

- Su ddng déu cua cac vong diy quan.

Giai doan 5: Ché tao san pham hodn
chinh (Manufacturing)

- Chuan hoéa thiét ké dé hoc sinh 6 thé tu
lap rap.

- Pam bao cac bd phan d& thay thé va
c6 thé tai sir dung.

- Kiém tra d0 an toan khi van hanh mo hinh.

Hinh 3. M6 hinh ddng co Ritchie.

Giai doan 6: Trién khai va danh gia hiéu
qua (Implement & Assessment)

- Hoc sinh thyc hanh lap rdp va van hanh
dong co.

- Panh gia mutc do hiéu biét cua hoc sinh
thong qua: Quan sat sy quay cua dong co; Gidi
thich nguyén ly lyc tr va dong dién; Pua ra nhan
xét vé hidu qua ctia hé thong.

- Thu thap phan hdi dé cai tién thiét ké.

3.3. Pinh huéng vin dung mé hinh da ché tao
trong day hoc STEM

Trong nghién cuu nay, ching téi st dung quy
trinh thiét ké, ché tao MHTBKT nham tao ra mo
hinh thiét bi duéi dang bo Kit. M6 hinh dugc ché
tao khong chi 14 san pham k¥ thuat ma con la
cong cu su pham, hoc sinh s€ tryc tiép tham gia
lap rap, thir nghiém, diéu chinh va cai tién mo
hinh. Qua d6, hoc sinh khong chi tiép thu kién
thirc khoa hoc - ky thuat ma con phat trién tu
duy thiét ké, k¥ nang giai quyét vin dé va ning
luc hop tac.

Viéc van dung md hinh vao day hoc STEM
phai duogc t6 chire dudi dang céc hoat dong hoc
tap theo hudng trai nghiém, tich hop lién mon, tr
d6 phat trién nang luc khoa hoc, cong nghé, k¥
thuat va toan hoc cho hoc sinh. Déng thoi, phan
hoi tir qua trinh trién khai mé hinh trong 16p hoc
cling gop phan diéu chinh, hoan thién quy trinh
thiét ké - ché tao, tao nén mot vong lap cai tién
lién tuc.

Quy trinh
thiét ké,
ché tao
mo hinh
thiét bi

ki thuat

Mb hinh
thiét bi ki thuat
(Bb Kit)

Hinh 3. Médi quan h¢ gitra Quy trinh thiét ké, ché tao;
Mo hinh thiét bi ki thuat; va Day hoc STEM.
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Nghién ctru nay di dé xuat mot quy trinh thiét ké,
ché tao MHTBKT trong day hoc STEM, tap
trung vao viéc tang cuong tinh truc quan, hd trg
gido vién va khuyén khich hoc sinh phat trién tur
duy thiét ké. Viéc xay dung bo kit thi nghiém
mo, linh hoat gitp t6i uu héa qué trinh giang day,
déng thoi tao diéu kién cho hoc sinh tiép can
kién thie k¥ thudt va cong nghé mot cach chu
dong hon. Mac du chua thuc nghiém su pham
cu thé, nhung dua trén téng quan nghién ctru va
phan tich 1y luan, ¢ thé thdy ring MHTBKT
c¢6 tiém nang 16n trong viéc ning cao hiéu qua
giao duc STEM, dic biét trong giang day cac chu
dé thudc linh vuc k§ thuat va cong nghé. Trong
tuong lai, nghién ctru sé& tiép tuc tap trung vao
viéc trién khai thu nghiém tai cac truong hoc dé
danh gia chi tiét hon vé tac dong cia mo hinh
nay d6i v6i qua trinh day va hoc STEM.
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