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CO HQI VA THACH THUC TRONG DAY HQC KY THUAT DIEN
TRONG BOI CANH CHUYEN DPOI SO
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Tom tit: Chuyén doi sé dang mang dén nhiéu thay doi tich cuc cho gido duc nghé nghiép, ddc biét la trong linh vire ky
thudt dién. Bai viét dé cdp dén nhitng co hoi ma cong nghé 56 mang lai nhu: giup sinh vién tié'p cdn véi thiét bi hién dgi,
tang kha nang hoc tap linh hoat, ca nhan hoa va lam phong phu phirong phap day hoc. Bén canh do, tac gia ciing chi ra
nhitng kho khdn nhie thiéu co s6 vt chdt, giang vién va sinh vién chira quen véi cong nghé méi, hoc liéu s6 con han ché va
viéc 16 chirc dao tao van theo cdch truyén thong. Tir nhitng phdn tich dé, bai viét nhan manh sw can thiét phai thay doi dé
ndng cao chat lwong dao tao, givp ngueoi hoc nganh ky thudt dién bdt kip véi yéu cdu ciia thoi dai sé.
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Abstract: Digital transformation is bringing many positive changes to vocational education, especially in the field of
electrical engineering. This article discusses the opportunities offered by digital technologies, such as enabling students to
access modern equipment, enhancing flexible and personalized learning, and enriching teaching methodologies. However,
the author also highlights challenges including inadequate infrastructure, lack of familiarity with new technologies among
teachers and students, limited digital learning resources, and training methods that still follow traditional models. Based
on these analyses, the article emphasizes the need for change to improve training quality and help learners in electrical

engineering meet the demands of the digital era.

Keywords: Electrical engineering; vocational training, digital transformation; digital technology.

Nhan bai: 13/05/2025

I. PAT VAN PE

Trong bdi canh Cach mang cong nghiép lan thir
tu dang lan tdba manh mé trén toan cau, viéc ung
dung cong nghé hién dai vao gido duc nghé nghiép
tré thanh xu hudng tat yéu. Nganh K§ thuat dién
mot linh vuc gin lién v6i d6i méi cong nghé can
c6 nhitng budc tién d6t pha trong phuong phap
giang day nhiam bét kip yéu cau cua thi trudng lao
dong hién dai. Internet van vat (IoT — Internet of
Things) 12 nén tang cong nghé trong céng nghiép
san xuit thong minh ma con mé ra co hoi cai tién
sdu sic trong hoat dong day hoc, dac biét & nhitng
hoc phan thuc hanh va ky thuat diéu khién — tur
dong hoa.

Tuy nhién, viéc ap dung loT trong giang day
k¥ thuat dién van con gip nhiéu khé khin vé co
sO vat chat, ning luc cua giang vién va sy tuong
thich cua chuong trinh dao tao. Vi vay, bai viét
nay dua ra nhitng co hdi va thach thure trong day
hoc k¥ thuat dién trong bdi canh chuyén d6i sb

ILNOQI DUNG NGHIEN CUU

2.1.Khai niém day hoc ky thuat dién trong
bdi canh chuyén doi sé

Day hoc k¥ thuat dién 1a qua trinh td chirc,
hudng din nguoi hoc tiép thu kién thtrc chuyén
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mon, rén luyén k¥ nang thuc hanh va hinh thanh
nang luc nghé nghiép lién quan dén cac linh vuc
nhu: di¢n dan dung, dién cong nghiép, hé théng
dién, diéu khién ty dong, thiét bi dién, dién tir
va truyén dong dién. Muc tiéu ctia qua trinh nay
khong chi dirng lai & viée truyén dat kién thirc ma
con hudng to1 viéc hinh thanh tu duy k¥ thuat, k¥
nang giai quyét van dé va kha ning lam viéc trong
moi trudong thuc tién.

Chuyén dbi s trong gido duc 13 qua trinh
ap dung cac cong nghé sé nhu: Internet van vat
(IoT), tri tu¢ nhan tao (Al), dir li¢u 16n (Big Data),
dién toan dam may (Cloud Computing), thuc té
40 (VR/AR)... vao hoat dong day hoc nham nang
cao chat luong, hi¢u qua va tinh ca nhan hoéa cua
qua trinh gido duc. Trong linh vuc gido duc nghé
nghiép, chuyén dbi sb tao ra moi trudng hoc tap
linh hoat, twong tac cao, cho phép nguoi hoc duoc
trai nghiém céc tinh hudng gan véi thuc té san
xuét hién dai.

Tur do, 6 thé hiéu: Day hoc k¥ thuat dién trong
bdi canh chuyén dbi sb 1a qua trinh t6 chirc hoat
dong day va hoc cac ndi dung lién quan dén linh
vuc k¥ thuat dién c6 tich hop va ing dung cac
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cong nghé s6 hién dai nhim nang cao chét lugng
dao tao, phat trién nang luc nghé nghiép, ky ning
s6 va kha nang thich (mg ciia nguoi hoc véi moi
truong lam viée s6 hoa.

Qué trinh nay khong chi thay d6i noi dung va
phuong phap day hoc, ma con lam thay dbi cach
t6 chic 16p hoc, mo hinh twong tac thay — tro,
hé théng danh gia niang lyc, dong thoi doi hoi
su chuyén bién trong tu duy nghé nghiép cua ca
giang vién va nguoi hoc. Viéc day hoc k¥ thuat
dién theo hudéng chuyén ddi s6 khong don thuan
la st dung may tinh hay internet ma la mot sy
chuyén héa toan dién tir thiét ké chuong trinh,
t6 churc day hoc, kiém tra danh gia dén nang lyc
cong ngh¢ ctua ngudi tham gia.

2.2. Co hoi va thach thirc trong day hoc ky
thuat dién trong bdi canh chuyén doi so

2.2.1.Co hgi trong day hoc ky thudt dién trong
boi canh chuyén doi so

*Tié'p cdn cong nghé hién dai va mo hinh dao
tao tién tién

Mot trong nhiing co hdi 16n nhit ctia day hoc
k¥ thuat dién trong bdi canh chuyén d6i s6 1a kha
nang tiép cén tryc tiép voi nhimg cong nghé hién
dai dang lam thay d6i cuc dién ctia nganh cong
nghiép. Cac cong nghé nhu Internet van vat (IoT),
tri tué nhan tao (Al), diéu khién 1ap trinh PLC
tién tién, hé thong giam sat va diéu khién tir xa
(SCADA), thuc té 4o ting cudong (AR/VR), dién
toan dam may... ngay cang duogc tich hop sau vao
hoat dong giang day va hoc tap.Thong qua cac md
hinh do tao tién tién nhu hoc tap tich hop cong
nghé, mo phong s6 hoa (Digital Simulation) hay
md hinh 16p hoc dao ngugc (Flipped Classroom),
sinh vién nganh Ky thuat dién khong chi hoc
kién thuc 1y thuyét ma con c¢6 co hoi trai nghiém
cac tinh hudng k¥ thuat thyc té trong méi truong
s6. Vi du, thay vi chi hoc so dd mach trén giéy,
sinh vién c6 thé sir dung phan mém nhu Proteus,
Tinkercad, LabVIEW, hoac AutoCAD Electrical
dé mé phong thiét ké, van hanh va khic phuc su
cb mot cach tryc quan, sinh dong.

Ngoai ra, m6 hinh dao tao thong minh con cho
phép giang vién quan 1y 16p hoc, giao bai tap, danh
gi4 ning luc, cung cap hoc liéu da phuong tién
thong qua hé thong quan 1y hoc tap (LMS) nhur
Moodle, Google Classroom hoac Canvas. Nho
vay, viéc hoc khong con bi gidi han trong 16p hoc
vat Iy ma dugc mo rong thanh khong gian hoc tap
linh hoat, c6 thé truy cdp moi luc, moi noi. Khong
dimg lai ¢ khia canh céng nghé, chuyén ddi sb

con tao diéu kién cho cac truong hoc hop tac voi
doanh nghiép trong viéc xay dung chuong trinh
dao tao cdp nhat, sat thuc té va dinh hudng Gng
dung. Cac mé hinh dao tao két hop nha truong —
doanh nghiép (dual training) ngay cang phat trién,
gitip nguoi hoc tiép can cong nghé san xuat hién
dai ngay trong qua trinh hoc tap.

* Tang tinh ca nhan hoa va linh hoat trong hoc tdp

Chuyén dbi sb trong gido duc di va dang mang
lai mét sy thay ddi can ban trong cach tiép can
viéc hoc, dac biét 1a trong cac nganh co tinh déc
thu nhu ky thuat dién. Thay vi 4p dung mot mod
hinh hoc tap déng loat cho tat ca nguoi hoc nhu
trude day, hién nay cong nghé cho phép xay dung
moi truong hoc tap ca nhan héa — noi ngudi hoc
¢ thé Iwra chon tde dd, ndi dung, thoi diém va
phuong phap hoc phu hop véi nang luc va nhu
cau ctia ban than.

Vi su hd trg cia cac hé théng quan 1y hoc
tap (LMS) nhu Moodle, Edmodo, Google
Classroom... ngudi hoc c6 thé truy cap tai liéu
giang day, video hudng dan, bai tap thuc hanh, bai
giang dién tr moi lic — moi noi, khong con phu
thudc vao thoi gian biéu cb dinh trén 16p. Didu
nay dac biét hitu ich trong dao tao k¥ thuat dién,
noi hoc vién can thoi gian thyc hanh va 6n tap
ca nhan nhiéu hon dé nim chic kién thic va ky
nang.Khong chi linh hoat vé thoi gian va khong
gian hoc, moi trudng s6 con tao diéu kién cho viéc
danh gia ning lyc theo hudng ca thé hoa, thong
qua cac bai kiém tra truc tuyén dugc thiét ké theo
muc d6 nhan thic (tr nhan biét dén véan dung
cao), gitip giang vién phat hién va hd trg nguoi
hoc dung luc, dung chd. Cong nghé phan tich dir
liéu hoc tap (learning analytics) con cho phép theo
ddi tién trinh hoc cua tung sinh vién, tur do diéu
chinh phuong phap giang day phu hop hon.

Mat khéc, sinh vién nganh k¥ thuat dién co
thé Iwa chon 10 trinh hoc tdp cad nhan theo dinh
hudéng chuyén sau (vi du: dién cong nghi¢p, dién
dan dyng, diéu khién tu dong, IoT trong hé théng
dién...). Cac khoa hoc mé truc tuyén (MOOCs) tir
cac nén tang nhu Coursera, edX, Udemy hay cac
khoa dao tao ngan han tir doanh nghiép cong nghé
cling cung cap thém lya chon hoc tap phong phu,
vuot ra ngoai khuon khd chuong trinh chinh quy.
Su ca nhan hoéa va linh hoat nay khong chi gitip
ngudi hoc cam thay chi dong, himg tha ma con
gdp phan phat trién k¥ nang ty hoc, tu duy doc lap
va kha ning giai quyét vin dé — nhiing pham chat
quan trong ctia ngudi k¥ thuat trong thoi dai sd.
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* Pa dang hoa phwong phap day hoc va danh gia

Chuyén d6i s khong chi thay d6i cong cu hd
tro gidng day ma con mo ra kha nang da dang hoa
phuong phap truyén dat va danh gia trong day hoc
ky thuat dién. Viéc tich hgp cong ngh¢ vao qua
trinh ddo tao tao diéu kién dé giang vién img dung
cac phuong phap day hoc tich cuc, ldy ngudi hoc
lam trung tdm, gép phan nang cao hiéu qua linh
hoi kién thirc va phat trién niang luc nghé nghiép
cho sinh vién.

Mot trong nhitng mé hinh ndi bat 1a hoc tap
dya trén du an (Project-Based Learning — PBL).
Thay vi tiép can kién thirc roi rac, sinh vién duoc
giao nhiém vu thiét ké, thi cong hodc méd phong
mot hé théng dién cu thé nhu mach chiéu sang
thong minh, hé thong giam sat dién ning sir dung
IoT, diéu khién tir xa bang PLC... Trong qué trinh
do6, nguoi hoc vira 4p dung kién thtrc chuyén mon,
vura rén luyén k¥ nang mém nhu 1am viéc nhom,
giai quyét van dé, tu duy sang tao.Bén canh do,
mo hinh 16p hoc ddo ngugc (Flipped Classroom)
cling dugc ap dung rong rai trong giang day ky
thuat dién. Vi mo hinh nay, sinh vién chu dong
hoc 1y thuyét trude qua video bai giang, tai liu
50, con thoi gian trén 16p duoc danh dé thyc hanh,
thao luan, xir Iy tinh hudng thuc tién dudi su
huéng din cia giang vién. Cach tiép can nay gitip
phéat huy vai tro chu df)ng cua nguoi hoc va tang
tinh tuong tac gitra thay — tro.

Trong moi trudng so, cac phan mém mo phong
va thuc té a0 (VR) nhu LabVIEW, Tinkercad,
Proteus, hay mé phong PLC trén nén tang
Codesys, Siemens TIA Portal... cho phép sinh
vién luyén tap cac tinh huéng k¥ thuat ma khong
bi gidi han boi khong gian phong thi nghiém thuc.
Nho d6, nang luc thao tac, xtr 1y su ¢b va tu duy
hé théng duoc hinh thanh viing chéc hon.

Song song v&i d6i méi phuong phap day hoc,
hoat dong danh gié cling tré nén da dang va linh
hoat hon. Ngoai cac hinh thirc kiém tra truyén
thong, giang vién c6 thé sir dung danh gia qua
san phém du an, video trinh bay k¥ thuét, bai tap
md phong hodc quiz truc tuyén. Pac biét, viéc
ung dung cong nghé hoc tdp phan tich (learning
analytics) gitip theo ddi tién d9, hiéu qua hoc tap,
tir 6 dua ra phan hoi va diéu chinh kip thoi theo
nhu ciu ting c4 nhén.

Nhu vay, trong bdi canh chuyén doi sd, sy da
dang hoéa phuong phédp giang day va danh gia
khong chi 1am phong pht trai nghiém hoc tap ma
con gitp nang cao chat lugng dao tao, rat ngin
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khoéang cach gitra dao tao va thuc tidn san xuét.

2.2.2.Thach thirc trong day hoc ky thudt dién
trong boi canh chuyen doi sé

2.2.2.1. Han ché vé co sé vt chat va ha td‘ng
cong nghé

Mot trong nhfrng trd ngai 16n nhat trong qua
trinh chuyén doi s6 cua gido duc nghe nghiép la
tinh trang thiéu thon vé co s& vat chat va trang
thiét bi cong nghé. Nhiéu co s¢ dao tao ky thuat
dién hi¢n nay chua dugc dau tu dﬁy du cac thiét
bi hién dai nhu bo kit IoT, cam bién thong minh,
md hinh hé¢ théng dién théng minh, phan mém
md phong chuyén sau (nhu SCADA, TIA Portal,
LabVIEW...), cling nhu ha ting mang khong du
manh dé td chuc day hoc truc tuyén hiéu qua.Viéc
thiéu khong gian thi nghiém chuyén dung két hop
v6i han ché vé cong cu hoc tap sb khién cho giang
vién gip kho khian trong trién khai cac bai hoc thuc
hanh mo phdéng hodc giang day tich hop cong ngh¢.
Diéu nay 1am giam co hoi cho sinh vién tiép can
cac cong ngh¢ ky thuat dién hién dai, tr d6 anh
huong dén chat luong dao tao va kha ning thich
{g nghé nghiép ctia ngudi hoc sau khi ra truong.

2.2.2.2. Ning e cong nghé va ky ning sé cia
gidng vién, sinh vién con han ché

Du ¢6 nhiéu tiém ning, nhung chuyén dbi sb
trong gi4o duc k¥ thuat khong thé thanh cong néu
ngudi day va nguoi hoc chua c6 dii ning lyc sd
dé sir dung hiéu qua cac cong cu va nén tang cong
nghé. Nhiéu giang vién xut than tir nén dao tao
truyén thdng, chua dugc dao tao bai ban vé tmg
dung cong nghé s, thiéu ky ning sir dung phan
mém giang day, k¥ nang thiét ké bai giang dién tu,
ciing nhu phuong phép day hoc két hop (blended
learning), 16p hoc ddo ngugc (flipped classroom)
hodc hoc tap dua trén dy an (PBL).Vé phia sinh
vién, khong it ngudi con yéu trong viée sir dung
phan mém mo phong, thiéu kha nang quan 1y thoi
gian va hoc tap doc 1ap qua moi trudng sd. Viée
chua hinh thanh k¥ nang tu hoc, tu duy phan bién
va giai quyét van dé trong khong gian sb da phan
nao lam gidm hiéu qua cta cac phuong phép day
hoc d6i méi dya trén cong nghé.

2.2.3. Thiéu tai nguyén hoc liéu s6 chuyén
nganh ky thudt dién

Xay dung hé thdng hoc liéu sd cho nganh k¥
thuat dién doi hoi nhiéu thoi gian, chi phi va cong
strc do dic thii mang tinh k¥ thuét cao, yéu cau
mo phong chinh xéac va lién két thuc tién san xuét.
Hién nay, s6 lugng bai giang dién tir, video hudng
dan ky thuat, tai li¢u tuong tac, ngan hang cau hoi
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tric nghlem va kho mo phong chuyen nganh dién
con han ché ca vé sd lugng va chét luong.

Khong it giang vién phai ty thiét ké gido trinh
dién tir hodc sir dung ngudn tai nguyén nudc
ngoai — diéu nay dan dén bt cap trong viéc chuan
hoa ndi dung, thiéu tinh dia phuong hoa va kho
tiép can v4i sinh vién chua thanh thao tiéng Anh
chuyén nganh. Viéc thiéu hoc liéu ciing khién viéc
danh gia nang luc nguoi hoc qua hé thong sO gap
khé khan, anh huong dén qué trinh kiém tra —
danh gid va dam bao chét lugng dao tao.

ILKET LUAN

Day hoc k thuat dién trong bdi canh chuyén doi
s6 khong chi 1a xu hudng tat yéu, ma con 1a yéu cau
cap thiét nham dap tng su thay doi nhanh chéng
cta khoa hoc — cong nghé va thi trudong lao dong.
Vi¢e ing dung cac cong ngh¢ hién dai nhu IoT, Al,
mo phong so, thuc té 40... dang gop phan lam thay
ddi cach thire t6 chire day hoc, ndi dung dao tao va
phuong phép danh gia trong gido duc nghé nghiép.

Bbi canh m&i mé ra nhiéu co hoi to 16n nhu:
tiép can cong ngh¢ hién dai, cd nhan hoéa hoat
dong hoc tap, da dang hoa phuong phdp giang
day va thiic day su hop tac gitra nha trudng voi
doanh nghi¢p. Tuy nhién, song hanh véi do la
nhiéu thach thirc nhu: han ché vé ha tang cong
nghgé, thiéu hut hoc liéu sb chuyén nganh, nang
luc s6 chua dong déu ciia doi ngii giang vién va
sinh vién, ciing nhu rao can trong d6i méi mo
hinh t6 chtre dao tao.

Dé phat huy hiéu qua ctia chuyén doi sb trong
day hoc k¥ thuét dién, can co sy dau tu déng bd vé
co s& vat chat, boi dudng nang lyc cong nghé cho
giang vién, phat trién hoc lidu s6 chat lugng cao
va d6i moi co ché quan 1y gido duc nghé nghiép
theo hudng linh hoat, thich img. Chi khi d6, qua
trinh day hoc mai thyc sy tr¢ thanh nén tang viing
chic gitp sinh vién nganh k¥ thuat dién lam chu
kién thire, 1am chu cong ngh¢ va tu tin bude vao
thi truong lao dong hién dai.
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