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Abstract:
Te semiconductor industry is considered
the “heart of the digital economy” and
the foundation for all high-tech fields from
artificial intelligence, Internet of Things (loT),
cloud computing, etc. However, the sustainable
development of this industry depends on the
quality and adaptability of highly skilled human
resources. STEM education (Science - Technology
- Engineering - Mathematics) becomes a strategic
pillar to form and nurture this workforce.

This study analyzes the role, structure and
implementation models of STEM education oriented
towards the semiconductor industry, based on the
Ecosystem Approach. Based on international
experience of the TIES and VSET models (USA), as
well as the Vietnamese practice, the study proposes
a framework for developing STEM education
associated with training - research - production in
the national semiconductor ecosystem.

Keywords: STEM education;, Semiconductor
workforce; Ecosystem design; New technology,
Digital manufacturing; Industry 4.0.

1. Giéi thiéu

Trong bbi canh chuyen 601 cong nghiép toan cau,
ban dan tro thanh yeu to cot 16 cho néng luc canh
tranh quc gia. Céac quoc gia dan dau vé cong ngh¢
nhu Hoa Ky, Han Qudc, Dai Loan va P déu dau tu
manh vao h¢ sinh thai dao tao nhan lyc STEM de duy
tri chu01 gia tri ban dan tir nghlen ctru - thiét ké - san
xuét - kiém dinh - dong gbi - thuorng mai.

O Viét Nam, Nghi quyét so S7-NQ/TW ngay
22/12/2024 cua Bo Chinh tri vé dot pha phat trién
khoa hoc, cong ngh¢, d6i méi sang tao va chuyén dbi
s6 quéc gia va Chién lugc phat trién nhan lyc cong
nghé cao (2025 - 2035) xé4c dinh, STEM 1a nén tang
cta dao tao nghé cong nghé cao, dic biét trong linh
vuc ban dan, dién tir chinh xac va tri tué nhan tao.
Tuy nhié€n, gido dyc STEM hi¢n van tap trung vao
kién thirc phan manh, thiéu tinh tich hop giita hoc
thuat va thuc hanh.

Bai nghién ctru huéng dén viée thiét ké lai giao duc
STEM theo hudng h¢ sinh thai mé, noi cc trudong,
vién, doanh nghi¢p va cong ddng cung kién tao 16
trinh hoc tap - nghé nghiép lién tuc, tao ra nhan lyc
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6 kha nang thich tmg v&i cong nghé nhanh chong
thay doi.

2. Khung ly thuyét va tiép cin h¢ sinh thai
STEM

2.1. Khdi ni¢m va ban chit ciia gido duc STEM

Gi4o duc STEM khong chi 1a tich hop bén linh
vuc Khoa hoc - Cong nghé - Ky thuét - Toan hoc,
ma 1a mot phu’orng phép hoc dya trén trai nghiém,
du 4n va giai quyét van dé thuc té. M6 hinh hién dai
con mé rong thanh STEAM (thém yéu t Nghé thuét
- Art) hodc STREAM (thém Research/Reading) dé
phat trién tu duy sang tao va nang lyc nghién curu.

2.2. Tiép cdn hé sinh thdi STEM

Theo m6 hinh TIES va VSET (Hoa Ky), hé sinh
thai STEM la mot mang ludi hop tac bén vimg gitra
nha truong, vién nghién ctru, doanh nghiép, to chiic
xd hoi va chinh phu, cung xay dung 16 trinh hoc tap -
nghé nghiép lién mach.

Céc yéu tb chinh gom:

- Panh gia nhu ciu va khoang cach k¥ niang (Skill
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Gap Analysis);

- Thiét ké chién luoc va muc tiéu phat trién nhan
luc STEM;

- Studio thiét ké, FabLab, Makerspace;

- Phat trién nang lyc lanh dao STEM va mang lu6i
Mentor;

- Tich hgp cong ngh¢ mai ndi (AL lugng tir, Robot,
ché tao sb).

M0 hinh nay cho phép xay dung chudi gia tri nhan
luc ban din tir phd thong dén sau dai hoc, két nbi voi
doanh nghiép trong va ngoai nudc.

3. Vai tro cia giao duc STEM trong nganh cong
nghiép ban dan

3.1. Pic thit ciia nganh bén déin

Nganh ban dan co dic trung lién nganh sau rong
vat 1y chat rin, hoa hoc vat li¢u, co khi chinh xac, k¥
thuat dién - dién tur, tin hoc, tri tu¢ nhan tao. Vi vay,
dao tao nhan lyc cho nganh nay doi hoi:

- Tu duy tich hop lién nganh (Interdisciplinary
Thinking);

- K§ ning thiét ké - ché tao - kiém thir - t6i wu hoa
quy trinh;

- Kha nang nghién clru sang tao va lam vi¢c nhém
xuyén bién gioi.

3.2. STEM la nén ting néng luc cot I6i

STEM cung cép nén tang cho hoc tap subt doi
trong nganh cong ngh¢ cao, gitip hinh thanh cac nang
luc:

- Ky nang k¥ thuat (Technical Skills): vi dién tur,
lap trinh, do Iuong, vat liéu Nano;

- Ky nang mém (Soft Skills): hop tac da nganh,
giao tiep khoa hoc, tu duy phan bién;

- K¥ ning chuyén d6i (Transversal Skills): déj
méi sang tao, 1anh dao k¥ thuat, giai quyéet van dé
phirc hop.

Nhu véy, gido duc STEM khong chi “day kién
thire”, ma tao nang lye thich ing véi sy thay doi cong
nghé - dac biét trong nganh ban dan c6 chu ky doi
ma&i nhanh (Moore’s Law).

4. Mo hinh trién khai gido duc STEM cho
nganh ban dan

4.1. M6 hinh “STEM Ecosystem Design” theo
TIES/VSET

Céac hoat dong duogc trién khai déng bo g@)m:

- Thiét ké chuong trinh giang day STEM tuy chinh:
phu hop tiéu chuan nganh va nang lyc nguoi hoc;

- Thiét 1ap FabLab, Makerspace va phong thi
nghiém ché tao k¥ thudt so: ho trg hoc tap trai nghiém;
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- Pao tao giang vién theo mo6 hinh “Training the
Trainers”;

- Phat trién dy 4n Capstone va hoc tép dya trén du
an (Project-Based Learning).

MO hinh nay duge TIES ap dung thanh cong trong
hé thdng gido duc Hoa Ky va céc trung tim nhu LIFT,
ReNEW, Great Lakes Innovation Hub.

4.2. M6 hinh “STEM-On-The-Go” -
nghiém di dong

Phong thi

Dé phé céap gido dyc STEM tai cac vang thiéu diéu
kién, VSET phét trién xe STEM di dong (Mobile
FabLab) mang thiét bi che tao va chuong trinh hoc
dén truong hoc - cong dong.

Day 13 mo hinh Viét Nam c6 thé hoc hoi dé xay
dung cac phong thi nghiém luu dong cho céc truong
nghé va trung tim dao tao ban dan.

4.3. Moé6 hinh  “Industry-Linked STEM
Curriculum”

Mo hinh nay gin chat gitta nha truong - doanh
nghiép - vién nghién ctru dam bao:

- Sinh vién dugc hoc véi thiét bi thuc té cia nganh
(Cleanroom, thiét bi do kiém, EDA Tools);

- Doanh nghi¢p tham gia danh gid k¥ ning va dat
hang dao tao;

- Giang vién cap nhat cong ngh¢ mdi qua hop tac
nghién ctu - chuyén giao.

5. Tich hgp cong ngh¢ méi ndi trong gido duc
STEM ban dan

Gido duc STEM trong nganh ban dan can di trude
xu thé cong nghé bang cach tich hop cic mang méi:

- Tri tu¢ nhan tao (AI): m6 phong thiét ké Chip, tu
dong hoa kiém th;

- Dién toan lugng tir (Quantum Computing): nén
tang cho thé hé Transistor moi;

- Robot hoc va ty dong hoa: trong san xuat Wafer,
kiém dinh va dong goi;

- Ché tao k¥ thuat s6 (Digital Fabrication): giup
hoc sinh lam quen véi quy trinh Microfabrication;

- Kinh té xanh va bén vung gan cong nghiép ban
dan v6i phét trién bén viing va giam phat thai.

Cac cong nghé nay phai duge dua vao chuong
trinh STEM tur phd théng dén dai hoc dé chuan bi
ngudn nhén lyc “Future-Ready Workforce”.

6. Thiét ké chuong trinh hoc STEM chuyén biét
cho nganh ban dan

Duya trén mo6 hinh cta Advanced Packaging &
Testing Curriculum va Innovative Semiconductor
Manufacturing Master Program, chuong trinh STEM
nén c6 ciu triic ba tang:
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Cép do

Muc tiéu nang lwc

Mon hgc trong tim

Keét qua dau ra

Pho thong (K12)

Hinh thanh tu duy
STEM va niém yéu
thich khoa hoc

Khoa hoc vat liéu,
nang lugng, Robot co
ban, lap trinh Scratch

Kha nang tu duy ky
thudt, sang tao, lam viéc
nhom

Pai hoc - Cao déng

Phat trién k¥ nang
chuyén nganh ban dan

Vi dién tir, mach tich
hop, dong go6i Chip, thiet
ké EDA

Ky su ky thuat - k§
thuat vién ban dan

Nghién curu, sang tao

Sau dai hoc - R&D R iy
cong nghé 161

Nha nghién cuu,
chuyén gia thiet ké va
quan 1y du &4n cong nghé
cao

Nano-Engineering,
Lithography, Al/Quan-
tum Design

7. Phat trién ning lyc linh dao va cong dong
STEM

VSET va TIES d4 trién khai LEAD STEM Fel-
lowship nhim dao tao cac nha lanh dao STEM khu
vuc - md hinh c6 thé nhan rong tai Viét Nam.

Chuong trinh két hop:

- Dio tao vé tu duy hé théng (System Thinking);

- Hu6ng dan phat trién du an Capstone vé STEM
cong dong;

- Xay dung mang ludi Mentor - Mentee trong
cac truong va doanh nghiép.

M0 hinh nay gitp hinh thanh h¢ sinh thai hoc tap
lién két nhiéu tang (Multi-Level Learning Ecosys-
tem), khuyén khich nha gio, doanh nghiép va chinh
quyén cung dau tu cho STEM.

8. Lién két gizo duc - cong nghiép - chinh phi
(Triple Helix Model)

Phat trién STEM cho nganh ban dan khong thé
tach ro1 mo hinh Triple Helix: University - Industry
- Government:

- Truong dai hoc - vién nghién ctru: cung cip
chuong trinh, giang vién, R&D;

- Doanh nghiép: cung cap cong nghg, thiét bi, du
an thuc hanh, tai tro hoc béng;

- Chinh phu: diéu phdi chinh sach, quy dau tu, ha
tang va cong nhan chimg chi k¥ ning.

Viée xay dung Trung tdm Dao tao va Nghién ctru
Ban dan Québc gia (National Semiconductor Talent
Center) 1a mot vi du dién hinh, noi gido duc STEM
tro thanh hat nhan ciia chién lugc phat trién nganh.

9. Pé xuit khung trién khai gido duc STEM
cho nganh ban din Viét Nam

- Xay dyng Hé sinh thai STEM Qudc gia véi 5
tru cot: Chinh sach - Chuong trinh - Ha tﬁng - Nhan
luc - Cong déng;

- Phat trién FabLab va Makerspace tai céc
truong nghé, cao déng, dai hoc;

- Tich hop Al, Robot, ché tao ky thuat s6 va
nang lugng xanh vao chuong trinh STEM;

- T6 chtrc cac cudc thi va dy an Capstone vé ban
dan (Design Challenge, Packaging Project, Al for
Chip Design);

- Thuc day hop tic cong - tu (PPP) trong dao
tao, cép ching chi va déau tu ha t?mg STEM;

- Thanh 1ap Vién Nghién ctru gido duc STEM
& Béan dan (STEM-Semiconductor Education Insti-
tute) dudi sy bao trg cua By Khoa hoc va Cong nghé
va AIAT.

10. Két luin

Gido duc STEM khong chi 1a cong cu day hoc
hién dai, ma 1a nén tang chién luge dé Viét Nam
tham gia chudi gi4 tri toan cau nganh ban dan.

Bing cach ap dung mé hinh hé sinh thai STEM
toan dién, két ndi giao duc - nghién clru - san Xuét -
chinh sach, Viét Nam c6 thé hinh thanh nguén nhan
luc chét luong cao, sang tao va hdi nhap quéc té.

STEM cho nganh ban dan khong chi tao ra k§
su, ma con nudi dudng cac nha phat minh va nha
lanh dao cong nghé tuong lai.
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Tém tit: .
]\[gdnh cong nghiép ban dan duoc xem la
“trai tim cua nén kinh té s6” va la nén tang
cho moi linh vuc cong nghé cao tur tri tué nhdn
tao, Internet van vat (loT), dién toan dam may...
Tuy nhién, sw phdt trién bén viing ciia nganh ndy
phu thude vao chdt lwong va khd ndng thich img
ciia nguon nhdn lee ky thudt cao. Gido duc STEM
(Science - Technology - Engineering - Mathematzcs)
tro thanh tru cét chién leoc dé hinh thanh va nuéi
duong lyc lwong lao dong nay.

Bai nghzen ctru nay phan tich vai tro, cdu triic va
cdc moé hinh trzen khai gzao duc STEM dinh hudng
nganh ban dan, trén co s6 tiép cdn hé sinh thai hoc
tdp va hop tac lién nganh (Ecosystem Approach).
Duwa vao kinh nghiém quéc té cia ccjc moé hinh
TIES, VSET (Hoa Ky), ciing nhu thuc tién Vit Nam,
nghién ciru d‘e xuat khung gidi phap phat trién gido
duc STEM gdn véi dao tao - nghlen ciku - san xudt
trong hé sinh thdi ban dan quoc gia.

T khéa: Gido duc STEM, Lyc luong lao dong
ban dan; Thzet ké hé sinh thai; Cong nghé méi; Ché
tao ky thudt s6; Cong nghiép 4.0.
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