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TU KHOA: TOM TAT:
Cach mang Cong nghiép 4.0 Bbi canh: Nganh k§ thuét co khi dang dimg trude nhitng thay doi sau sic do
Chuyén dbi sb trong gido duc tac dong cua Cach mang Cong nghiép 4.0 voi cac cong nghé nhu [oT, Al, di
nghé nghiép liéu 16n, md phong do va robot cong nghiép. Trong boi canh d6, vai trd cua
Lién két doanh nghi¢p — nha giang vién co khi trd nén déc biét quan trong khi ho chinh la lyc lwong chu
truong Iyc trong viéc dao tao ngudn nhan lyc chat lwong cao. Tuy nhién, nhidu giang
Pao tao tich hop cong nghé vién hién nay chwa dugc trang bi day da vé cong nghé sb, phuong phap su
cao pham hién dai va kha nang hop tac véi doanh nghiép, tao ra khoang cach giita
KEY WORDS: yéu cAu thuc té va nang luc hién co.

Fourth Industrial Revolution
Digital Transformation in

Két qua: Bai tham luan d3 chi ra thuc trang ning luc gidng vién co khi tai
TP.HCM con nhi€u han ché trong viéc img dung cong nghé mdi, giang day

Vocational Education tich hop va hop tac doanh nghi¢p. Cac dicu kién tién quyet nhu ha tang cong
Industry—Academia nghé, hé théng LMS, co ché dao tao lai, boi dudng chuyén mon va chinh sach
Collaboration hop tic con thiéu dong bo. Bai viét ciing dé xuat nhidu giai phap cu thé nhu
High-Tech Integrated t6 chirc cac khoa bdi dudng chuyén sau, thiét ké bai giang sb hoa, xay dung
Training phong thi nghiém ao, ting cuong lién két véi doanh nghiép va phat trién cong

dong hoc thuat nganh co khi.

Ban luan: Phét trién toan dién ning lyc giang vién khong chi 14 yéu ciu cip
thiét ma con 1a nén tang cdt 16i dé nang cao chét lugng dao tao nghé trong ky
nguyén sd. Su thay d6i nay doi hoi mot chién luoc tong thé co su phdi hop tir
nha truong, doanh nghiép va co quan quan 1y, trong d6 giang vién can dugc
hé tro dé trd thanh ngudi truyén cam hing, tmg dung tot cong nghé va thich
nghi véi mo hinh gido duc mai.

ABSTRACT:

Context:The mechanical engineering sector is undergoing profound
transformations due to the impact of the Fourth Industrial Revolution, driven
by technologies such as IoT, Al, big data, virtual simulation, and industrial
robotics. In this context, the role of mechanical engineering lecturers becomes
particularly crucial, as they are the core force in training high-quality human
resources. However, many current lecturers are not yet fully equipped with
digital technologies, modern pedagogical methods, and the ability to
collaborate with enterprises, resulting in a gap between actual industry
demands and existing lecturer competencies.

Result: The presentation highlights the current limitations in the
competencies of mechanical engineering lecturers in Ho Chi Minh City,
particularly in the application of new technologies, integrated teaching, and
industry collaboration. Key prerequisites such as digital infrastructure,
learning management systems (LMS), retraining mechanisms, professional
development programs, and institutional collaboration policies remain
inconsistent. The paper proposes several concrete solutions, including
intensive training courses, digital lesson design, the development of virtual
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laboratories, enhanced industry linkage, and the cultivation of an academic
community in the mechanical engineering field.

Discussion: Comprehensively developing lecturer competencies is not only
an urgent requirement but also a fundamental pillar for improving vocational
training quality in the digital age. This transformation calls for a holistic
strategy involving close coordination among vocational institutions,
enterprises, and educational authorities. Lecturers must be supported to
become inspiring educators who can effectively apply technology and adapt
to new educational models.

1. Mé dau

Nganh ky thudt co khi dang trai qua giai doan chuyén dbi sau sic trong ky nguyén Cong nghiép 4.0, v6i sy bing
nd cua ty dong hoa, hé théng ao-thuc (cyber- physical systems), loT, dir liéu 16n (Big Data), Al va hoc may (ML).
Nhimng cong nghé nay lam thay d6i quy trinh san xuét, doi hoi ngudn nhén Iyc chat lvgng cao, c6 kha ning tich hgp
tin hoc héa va tri tué hoa.

Trong bdi canh Cach mang cong nghiép 4.0 tic dong manh me dén san xudt va gido duc nghé nghiép, vai tro clia
giang vién tr¢ nén cyc ky quan trong. Déi véi nganh Co khi, viéc nang cao nang luc giang day khong chi dap img
yéu cau do tao ma con quyét dinh chat lugng ngudn nhan lyc tuong lai. Giang vién can dugc trang bi day di niang
luc chuyén mén, cong nghé va su pham dé dap g nhu cau phat trién cia xa hoi.

Bai tham luan nay s& phén tich nhu cau, thyc trang va dé xuét giai phap nham phat trién toan dién ning lyc giing
vién co khi trong bdi canh chuyén doi s6, dic biét tai cac truong cao ding nghé tai TP. Ho Chi Minh
2. Két qua nghién ctru

2.1 Nang lyc giang vién co khi trong ky nguyén 4.0 va thuc trgng tgi TP.HCM

Trong thoi dai s6, nang luc giang vién khong chi goi gon trong kién thtrc chuyén mén truyén thong, ma con phai
dap tmg nhiéu yéu cau dong thoi, do 1a:

« Nang hee chuyén mon - ky thudt: Giang vién can nam bat kién thirc su rong vé cong nghé co khi truyén thong
va hién dai, c6 kha nang thiét ké, lép rap, van hanh va danh gia thiét bi co khi. Tuy nhién, da s6 giang vién tai cac
truong cao déng ¢ TP.HCM hién nay c6 kinh nghiém thuc t¢ lau nim, tay nghé vimg, tim huyét voi nghé, nhung
phwong phap giang day con ndng ly thuyét, thiéu cdp nhat thyc tién.

« Nang huc cong nghé so: Giang vién phai biét str dung hiéu qua céc cong cu nhu CAD/CAM-CNC, md phong
3D, céc hé thong LMS, AR, VR, phan mém quén Iy day hoc, 1am video huéng dan thao tic diéu khién may. Thyc té
cho thay, khé khan 16n nhét 14 viéc tiép can va tmg dung cong nghé sb, nhét la cac cong nghé méi nhu AL IoT, phan
mém thiét ké 3D cép cao. Viéc thiéu ngudn hoc lidu so, thiéu cac khoa dao tao bai ban cho giang vién ciing Ia rio
can.

« Nang luc gido duc — Si pham: Giang vién can c6 kha ning thiét ké bai giang tich hop, trién khai cac hoat dong
day hoc theo dy 4n, van dung cac phuong phép giang day than thién, hé théng danh gi nang lyc sinh vién. Ky ning
sir dung Al trong viéc diéu chinh ndi dung va toe do hoc  tép theo timg ca nhan thach thirc md hinh giang day truyén
thdng, doi hoi cac nha gido duc phai kham pha thém nhiéu kién thirc méi dé t01 uu hoa viée giang day trong thoi dai
AL Tuy nhién, hién nay nhiéu giang vién van con 4p dung phwong phap truyén théng, chua thuc sy ldy ngudi hoc
lam trung tam.

« Nang luc hop tdc doanh nghiép: Giang vién can ¢6 kha nang lién két ddo tao voi doanh nghiép, moi doanh
nghiép tham gia xdy dung chuong trinh dio tao, hd trg sinh vién thuc tap nghé va danh gia két qua hoc tap. Tai
TP.HCM, van con thiéu su lién két chat ché gilra nha truong va doanh nghiép. Céac han ché vé tai chinh va nang luc
k¥ thuat cia cic doanh nghiép vira va nho (SMEs) ciing dit ra mot rao can dang ké ddi v6i s tham gia ciia doanh
nghiép vao cac mé hinh dao tao song hanh va viéc ap dung cong nghé.

« Nang lc nghién citu va doi méi sang tao: Giang vién can thyc hién dé tai nghién ciru, sang ché thiét bi day
nghé tich hop cong nghé méi. Didu nay gitip cap nhat kién thirc cho giang vién va giai quyét van d& thuc tién cho
doanh nghiép.

2.2 Diéu kign can thiét dé nha trwong va nguoi hoc ddp iing yéu cau trong ky nguyén sé
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Dé phat trién toan dién ning luc giang vién va dao tao ra ngudn nhan luc chét luong cao, cic truong cao ding
nghé tai TP. HCM can cht trong céc diéu kién sau:

2.2.1 Bzeu kign ciia nha trwomg dé ddp ieng ning luc ciia gidng vién co khi trong ky nguyén sé:

¢ Hg ting cong ngh¢ va trang thiét bi hién dai:

% Phong thi nghiém va xuong thyc hanh dat chuén 4.0: Nha truong cAn chu dong dAu tu trang thiét bi hién dai
nhu hé thong mé phong thue té do, may CNC doi méi, may in 3D thé hé méi, cam bién IoT, robot cong nghiép. Diéu
ndy gitip moi truong thyce hanh sat véi thyc té phat trién ciia nén cong nghiép cho ca giang vién va sinh vién.

« Hé thong phong thi nghlem do/thyc té tang cuong (VR/AR Labs): Phét trién cic phong thi nghiém &o sir dung
VR/AR va Digital Twin aé giang vién co thé thue hanh giang day va sinh vién thyuc hién cac thi nghi¢ém phtrc tap ma
khong can thiét bivatly dit tién hodc nguy hiém, dong thoi giam thiéu riii ro va chi phi.

« Co 56 ha tang tinh todn manh mé: Pam bao quyén truy cip vao cic may tinh cau hinh cao, phan mém thiét ké,
mo phong chuyén dung (CAD/CAM, CAE, SolidWorks, Inventor, Fusion 360) va cic cong cu lap trinh
(Python/Pytorch) dé giang vién c6 thé xay dung va dao tao cac md hinh hoc mdy, cling nhu hudng dan sinh vién.

« Hé thong quan Iy hoc tap (LMS) va hoc liéu 0. Xay dung va duy tri mot h¢ théng LMS manh mé, tich hop cac
cong cu hoc tap truc tuyén (Zoom, Google Meet, Microsoft Teams) va phat trién thu vién hoc liéu s phong pht bao
gom video hudng dan, mo phéng 4o, tai liéu s6 hoa phuc vu tu hoc va giang day.

¢ Co ché hé tro boi dwing phit trién chuyén mon cho gidng vién:

« Ngdn sdch va thoi gian danh cho boi dwéng: Nha trudng can bb tri thoi gian, kinh phi va tao diéu kién hd trg
giang vién hoc tap, nghién ctru va img dung cong nghé mdi.

« Khuyén khich nghién ciru va d6i méi: khuyén khich giang vién thuc hién dé tai nghién ctru khoa hoc @ ng dung
trong giang day, sang ché thiét bi day nghé tich hop cong nghe moi, va cong bd céc bai nghién ciru, sang kién.

% Moi truong hop tdc va chia sé: Tao diéu kién dé giang vién tham gia cac hoi thao chuyén mén, dién dan k§
thuat trong va ngoai nudc, va phat trién cic nhém chuyén mon theo linh vye dé chia sé¢ hoc liéu va phwong phap day
hiéu qua.

« Gidi quyét rao can tam lj: Co cac chuong trinh hd tro, tw van dé giai quyét cac rao can tim Iy nhu ndi so mét
viéc 1am do AT hoic lo ngai vé khdi lwong cong viée gia ting khi 4p dung cong nghé méi.

¢ Moi quan hé chit ché véi doanh nghiép:

« Cor ché hop tac ddo tao song hanh: Thiét lap va duy tri co ché hop tac chit ché véi doanh nghiép dé trién khai
cac mo hinh dao tao song hanh, dao tao kép (dual training), noi sinh vién v giang vién c6 co hdi thue hanh truc tiép
tai nha may, xuong san xuét.

% Tham gia cua doanh nghiép vao chuwong trinh dao tao: Moi chuyén gia cia doanh nghi€p tham gia vao qua
trinh phét trién chuong trinh dao tao, cung cap thong tin chi tiét v& nhu cau ctia nganh, dam béo tinh thyc tién va phu
hop v6i nhu cau cia thi trudng lao dong.

« D dn hop tdc va tai tro: Thic day cac du an hop tac nghién ciru, chuyén giao cong nghé tir doanh nghiép vao
giang day, va tim kiém sy tai trg ctia doanh nghiép cho cac phong thi nghiém, dy 4n sinh vién.

2.2.2 Diéu kién ning lyc ciia nguoi hoc dé ddap iing diéu kign hoc tip, tré thanh nguén nhén lee ¢6 chit
lugng cao sau khi dao tao:

¢ Nang hec tir hoc va khd ndng thich vmg: Trong bdi canh cong nghé thay d6i nhanh chong, kién thirc ky thuat cu
thé co thé nhanh choéng tré nén 16i thoi. Do d6, sinh vién can phat trién kha nang tu hoc lién tyc, chi dong tim toi
kién thirc m&i va thich g nhanh voi cac cong nghé, quy trinh san xudt méi.

¢ Tu duy phan bién va giai quyét vin dé phwc tap: Sinh vién can dugc khuyén khich phat trién tu duy phan bién,
kha ning phan tich van dé va dua ra céc giai phap sang tao cho céc thach thirc k¥ thuét phirc tap, dic biét thong qua
hoc tap trai nghiém va cac du an do doanh nghiép tai trg.

¢ Ky néing phan tich dit liéu va tr duy s6: Kha nang thu thap, xu ly, phén tich va dién giai dit liéu tir c4c hé théng
co khi 1a ning luc co ban. Sinh vién can thanh thao cdc ngon ngit 1ap trinh nhu Python va Matlab, phan tich thong
ké, md hinh hoa dy doan va cac k¥ thuat hoc may.

* Ky nang lam viéc nhom va lién nganh: Cong nghiép 4.0 doi hoi cach tiép can lién nganh lam mo ranh giGi
truyén thong giita k¥ thuat co khi, dién, khoa hoc may tinh va k¥ thudt cong nghiép. Sinh vién can phat trién kha
ning cong tac hiéu qué trong cac du an lién nganh, 1am viéc nhom dé giai quyét cac van dé phirc tap.
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¢ Tur duy hé thong va hiéu biét vé vong doi san pham: Sinh vién can hiéu rd sy két ndi va nhitng tac dong cia
toan b vong doi san phém tir thiét ké, san xuét, van hanh dén bao tri, dugc rén luyén thong qua cac cong ngh¢ nhu
Digital Twin.

¢ Ky nang mém va tw duy khéi nghiép: Mic di cac ky nang k¥ thuat 1a t6i quan trong, nganh cong nghiép ngay
cang coi trong nhitng c4 nhan toan dién, c6 kha ning cong tic hiéu qua, d6i mdi va thich img vdi moéi truong thay
d6i. Sinh vién can phat trién cac ky ning mém thiét yéu (giao tiép, lanh dao, kha ning thich img) va tu duy khoi
nghiép.

¢ Kinh nghiém thuc hanh voi cong nghé tién tién: Sinh vién cn ¢6 co hoi tiép xuc va thyc hanh trye tiép v&i cac
cong nghé nhu AL IoT, VR/AR, va Digital Twin théng qua cic phong thi nghiém, du an thyc té va cac chuong trinh
dao tao song hanh vdi doanh nghiép.

2.3 Gidi phdp phit trién toan di¢n ning luc gidng vién co khi tgi TP.HCM

Dé phat trién toan dién ning lyc giang vién co khi, cac truong cao dang nghé tai TP.HCM can trién khai dong bo
cac gidi phap sau:

2.3.1 Ciip nhdt chwong trinh ddo tao va té chivc dio tao lai (reskilling — upskilling):

¢ Ddo tao chuyén siu vé cong nghé mdi: T chirc cac khoa bdi dudng chuyén siu vé CAD/CAM, diéu khién
CNC, k¥ thudt mé phong 4o, in 3D, robot cong nghiép, diéu khién tr dong hoa. ... Diéu nay s& trang bi cho gidng
vién cac ki ning can thiét dé van hanh va giang day vé cac hé thdng co khi cong nghé cao.

¢ Thuc tap tai doanh nghiép: Pua giang vién tham gia cac 16p hoc hodc thyc tp tai cac doanh nghi€p c6 tmg
dung cong ngh¢ hién dai. Diéu nay gitip giang vién cap nhat kién thire thyc tién va nam bt dugc yéu cau cua nganh.

¢ Khuyén khich tir hoc: Khuyén khich giang vién tw hoc qua cac nén tang hoc tap truc tuyén (Coursera, Udemy,
FutureLearn...) dé nang cao chuyén méon.

2.3.2 Pht trién ning luc chuyén doi so trong gidng day:

¢ St dung phan mém thiét ké va mé phong hién dai: Trang bi k§ ning sir dung cdc phan mém md phong 3D,
phan mém thiét ké co khi hién dai (SolidWorks, Inventor, AutoCAD Mechanical, Fusion 360...).

¢ Thiét ke bai gidng s6 héa va vmg dung AI: Ung dung tri tué nhén tao dé xay dung ndi dung giang day, chuyén
tr gido an glay sang gido an dién tir c6 tich hop video hudéng dan, md phong thao tac, cau hoi tric nghiém tuong tac.
Sir dung AI dé c4 nhan hoa viéc hoc, cung cap hé thng gia su thong minh va tdi wu hoa quy trinh thiét ké/san xuét.

s Trién khai hoc tdp két hop (blended learning): Str dung hé thong quan 1y hoc tap (LMS) dé giao bai, danh gia
ning lyc va hd trg hoc tp c4 nhan hoa.

¢ Ung dung VR/AR va Digital Twin: Giang vién can duoc tip huin dé xay dung va van hanh phong thi nghiém
ao/thyc té ting cuong (VR/AR Labs) cho dao tao co khi, gitp mé phong thiét bi phirc tap, giam chi phi va ting cudng
an toan. Cong nghé Digital Twin c6 thé cung cap trai nghiém thuc hanh véi mé hinh ao ciia hé thong vat 1y, cho phép
phan tich vong doi san pham va tdi uu hoa hé théng.

2.3.3 Ting cwong lién két gista nha truong va doanh nghiép:

w« Moi chuyén gia doanh nghiép tham gia giang day: Thiét lap co ché moi chuyén gia, k§ sw doanh nghiép tham
gia giang day cdc hoc phan chuyén nganh, cic chuyén dé thyec tién.

« Phat trién mé hinh ddo tao song hanh: Thiét ké chuong trinh d4o tao song hanh vdi doanh nghiép. Cac mo
hinh dao tao song hanh, dao tao kép (dual training) da ching minh hi¢u qua tai Viét Nam, vi du nhu hop tac gilra
truong hoc va Cong ty o phan Cong nghé Widtech Viét Nam & Cong ty TNHH GKM.

« Doanh nghiép tham gia xdy dyng chuong trinh dao tao: Doanh nghiép tham gia ra soat, cap nhét chuong trinh
dao tao, cung cap thong tin chi tiét vé nhu cau ciia nganh. Diéu nay dam bao ring cac chuong trinh dao tao phit hgp
voi cac tiéu chuan va yéu cau clia nganh.

% Tai tro phong thi nghiém va dy an sinh vién: Khuyén khich doanh nghiép tai trg cho cac phong thi nghiém, du
an tbt nghiép, va nghién ctu ctia giang vién, cai thién co s¢ vat chit dao tao va mang lai kinh nghiém thyuc té cho
sinh vién.

2.3.4 Xay dung va phdt trién cong dong hoc thudt trong nganh:

« Tham gia hoi thao chuyén mén: Khuyén khich giang vién tham gia cac hoi thao chuyén mon, dién dan ky thuat
trong va ngoai nudc. Hoi thao COSS2025 1a mot dién dan Iy tuong dé chia sé kinh nghiém, thao ludn cac giai phap
va dinh huéng tuong lai.

« Cong b6 nghién citu va sang kién: Tao diéu kién dé giang vién cong bd cac bai nghién ctru, sang kién doi méi
phuong phap giang day.
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« Phat trién nhom chuyén mén.: Phat trién nhom chuyén mén theo linh vuc (thiét ké, han, co dién tir, co khi tu
dong...) dé chia s¢ hoc li¢u va phuong phap day hiéu qua.
3. Két luan va kién nghi

3.1 Kién nghi cu thé cho cdc bén lién quan tai TP.HCM

% DOi véi cdc truong cao ding nghé tai TP.HCM:

Xay dung chién lwoc phat trién giang vién phu hop v6i xu thé chuyén doi s6 va hoi nhap qudc té. BS tri thoi gian,
ngén sach va chinh sach hd tro giang vién hoc tap, nghién ciru va tmg dung cong nghé méi. Uu tién dau tu vao co
s& ha ting cong nghé va cac phong thi nghiém ao/thyc té taing cudng, ciing nhu céc trung tam dir liéu phuc vu dao
tao IoT va Big Data. Khuyén khich giang vién chii dong d6i moi phuong phap giang day, 4p dung cac phuong phap
lay nguoi hoc 1am trung tdm va hoc tap trai nghi¢m.

« DOi véi cdc co quan quan 1y gido duc nghé nghiép:

T6 chirc cac chuong trinh dao tao, boi dudng giang vién mang tinh hé thong, cap nhat theo nhu cau thuc té cua
Cach mang Cong nghiép 4.0. Ban hanh chinh sach khuyén khich cac truong dau tu thiét bi, hoc liéu va xdy dung
mbi truong hoc tap sd. Tao co ché chinh sach thuan lgi dé thuc ddy hop tic doanh nghiép — nha truong, dac bict 1a
cac mo hinh dao tao song hanh va cac du an hgp tac nghién ctru ung dung Thiét lap cac nén tang chia sé kién thirc
va cac tiéu chuén hoa dya trén chinh sach dé dam bao su phdi hop qudc gia trong viée tich hop cong nghé vao gito
duc.

3.2 Déi véi cic doanh nghigp hogt dong trong linh vwc co khi tai TP.HCM:

Ting cudng hop tac thuc chat véi nha tredng, khong chi tiép nhan sinh vién thuc tap ma con phéi hop xay dung
chuong trinh, tai tro thiét bj va dao tao gidng vién. Cung cip cac yéu cau thyc té, phan hdi chat lugng dao tao dénha
truong diéu chinh chuong trinh va phuong phap glang day. Tham gia tich cuc vao cac du 4n t5t nghiép, cac hoat
dong nghién ctru khoa hoc cua giang vién va sinh vién, tao co hdi cho sinh vién tiép can dir liu va thiét bi cong
nghiép thue té. D& xuit cdc chuong trinh "dao tao tai doanh nghiép" cho giang vién dé ho ¢6 thé cap nhat kién thirc
va k¥ nang méi nhat.

3.3 Két lugn

Cach mang Cong nghiép 4.0 khong chi thay ddi cach thire san xuit ma con dit ra yéu cau cip bach vé doi moi
trong do tao nghé. Trong bdi canh do, giang vién co khi giit vai trd then chdt trong viée chuan bi ngudn nhéan lyc k§
thuét’chét lugng cao. Sy d6i méi giang day chinh 1a chia khoa nang cao chat lrong ngudn nhan lye Co khi trong thoi
dai so.

Viéc phat trién toan dién nang lyc chuyén mon, cong nghé s va su pham 1a diéu kién tién quyet aé gidng vién
thich tmg va dan dit sy thay ddi trong méi truong gido duc nghé nghiép hién dai. Dé dat duoc diéu nay, can cé su
phéi hop chit ché gitta cac nha hoach dinh chinh sach, cac co s& gido duc va doanh nghiép. Viée dau tu vao co s&
ha tﬁng cong nghé, phat trién cac khuon khd su pham méi, va xay dung mét van hoa hoc tap lién tuc cho ca sinh vién
v giang vién 1 nhitng yéu t6 then chdt. Hoi thao COSS2025 1a mot dién dan 1y twong dé chia sé kinh nghiém, thao
luan céc giai phap va dinh huéng tuong lai cho nganh k¥ thuat co khi Viét Nam trong ky nguyén so.
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