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Tom tit: Bai bdo tdp trung nghién ciru va dé xudt cdc giai phap ndng cao ky ndang thiee hanh nghé nghiép tai cac truong
Cao ddng nghé thong qua ung dung cong nghé Dlgztal Twin (Ban sao s6). Bang viéc phan tich nhitng thach thirc hién hitu
ciia mé hinh dao tao truyén thong nhw chi phi dau tw thiét bi hién dai qud I6n va riii ro an todn trong qud trinh the hanh,
nghzen cteu lam ro vai tro dot pha cua Digital Twin trong viéc tao ra moi truong do twong tdc cao va dwa trén dir liéu thuec.
Két qua nghién ciru cho thdy céng nghe Digital Twin khong chi thu hep khoang cach gitta giang dmmg va nha may thong
minh ma con tdi dinh hinh “tw duy s6” cho sinh vién, chudn bi nguén nhan lwc chat lwong cao cho nén kinh té sé twong lai.
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SOLUTIONS FOR ENHANCING PROFESSIONAL PRACTICE SKILLS
IN A DIGITAL ENVIRONMENT USING “DIGITAL TWIN” TECHNOLOGY
AT VOCATIONAL COLLEGES

Abstract: This paper focuses on researching and proposing solutions to enhance professional practice skills at vocational
colleges through the application of Digital Twin technology. By analyzing the existing challenges of the traditional training
model, such as the high cost of investing in modern equipment and safety risks during practical training, the study clarifies
the breakthrough role of Digital Twin in creating a highly interactive virtual environment based on real data. Research
results show that Digital Twin technology not only bridges the gap between the classroom and the smart factory but also

reshapes the “digital mindset” of students, preparing a high-quality workforce for the future digital economy.
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I. PAT VAN DE

Trong tién trinh van dong ctia cudc Cach mang
Cong nghiép 1an thir tu, sy giao thoa gitta thé gidi
vat Iy va thé gidi s6 da xac 1ap nén nhimg chuan
muc méi cho moi linh vye doi séng kinh té - x3 hoi.
Dic biét, ddi v6i hé thong gido duc nghé nghiép —
noi dong vai trd “may cai” cung tng ngudn nhan
luc truc tiép cho nén san xuat, viéc chuyén doi
mo hinh tir ddo tao k¥ niang truyén thong sang dao
tao trong moi truong sd khong con 1a mot xu thé
mang tinh lya chon, ma di tr& thanh mot yéu cau
sinh ton mang tinh chién lugc.

Thuec tién gido duc nghé nghiép hién nay dang
ding trude mot “nghich 1y 16n: Mot mat, nhu
cau vé nhan lyc ¢6 k¥ ning tay nghé cao, tiép can
dugc voi cong nghé thong minh dang gia ting
manh mé&; mit khac, nang luc dap ung vé co so
vat chat, trang thiét bi thuc hanh tai cac co so
dao tao lai thuong xuyén roi vao tinh trang lac
héu so v6i toc do d6i méi ciia doanh nghiép. Viée
dau tu dan trai cho cac hé thong may moc thyc té
khong chi tiéu ton ngudn lyc tai chinh khong 16
ma con tiém an nhing rii ro vé an toan lao dong
va kho khan trong viéc cap nhat cong nghé theo
thoi gian thuc.
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Trude bdi canh do, cong nghé Digital Twin
(Bén sao s6) noi 1én nhu mot giai phap dot pha,
mo ra mot chuong méi trong phuong phap luan
dao tao ky nang thuc hanh. Khac védi cac mo hinh
mo phdng tinh trudc day, Digital Twin tao ra mdt
“thuc thé 40” c¢6 kha ning twong tac, phan hoi va
van hanh déng nhat véi “thyc thé 1y” théng qua
dong chay dir liéu lién tuc. Viéc ing dung cong
nghé nay vao dao tao thuc hanh nghé nghiép
khong chi gitip hoa giai bai toan chi phi dau tu
trang thiét bi, ma con cho phép ngudi hoc din
than vao nhirng khong gian thuc hanh phuc tap,
an toan va c6 tinh tity bién cao.

Bai viét nay tap trung phan tich va dé xuét cac
giai phap mang tinh hé thong nhim nang cao k¥
nang thyc hanh nghé nghiép trong méi trudng s6
thong qua viéc ung dung cong nghé Digital Twin.
Muc tiéu cta nghién ctru 1a xac 1ap mét 10 trinh
chuyén doi tir tur duy “thuc hanh tai xudng” sang
“thyc hanh s6”, gop phan hién thyc héa muc tiéu
chuyén ddi sb toan dién trong gido duc va dao tao,
dap g yéu cau cap bach ctia nén kinh té s6 va xa
hoi s6 tai Viét Nam hién nay.
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II. NOI DUNG NGHIEN CUU

2.1. Mt s6 khai niém co ban c6 lién quan

K§ ning thyc hanh nghé nghiép tai truong Cao
dang: La sy tong hoa ciia cac ky nang thao tac (ky
nang cimg) va kha nang g bién, giai quyét van
dé ky thuat dua trén nén tang kién thirc chuyén
mon. Trong méi truong sé, k§ nang nay duge mé
rong bao gdm ning lyc van hanh, giam sat va diéu
chinh c4c thiét bi théng qua giao dién sb hoa.

Mobi truomg thwe hanh s6 (Digital Training
Environment): La khong gian hoc tap dua trén
nén tang 4o hoa, noi cac quy trinh san xuét, thiét
bi co khi, dién tir dugc tai hién mot cach chinh
xac. Tai cac truong Cao dang nghé, moi truong
nay cho phép hoc sinh, sinh vién (HSSV) thuc
hién céc bai tap thyc hanh ma khong can tiép xuc
truc tiép vé6i thiét bi that trong giai doan dau cua
qua trinh hinh thanh k¥ nang.

Cong nghé Digital Twin trong dao tao nghé:
Pugc hiéu 14 mot moé hinh o cua thiét bi, day
chuyén hodc quy trinh san xudt dwoc sir dung
trong giang day. Piém dic trung cia Digital Twin
trong trudng nghé 1a:

Tinh twong tac cao: Nguoi hoc tic dong vao
mo hinh 40, mé hinh 4o phan hoi lai két qua twong
tg nhu trong thyc té.

+ Két ndi dir liéu thwe: Ban sao s6 co thé nhan
dir liéu tir cac cam bién gin trén thiét bi thyc tai
xudng thyc hanh cia trudng hodc tir nha may déi
tac dé mo phong cac trang thai van hanh thuc té.

+ Kha niang phéan tich va du bao: Giup HSSV
hiéu dugc “tai sa0” mot sy ¢d xay ra thong qua
viéc phan tich dir li€u trén ban sao do, tir d6 hinh
thanh ning luc chan doan 18i chuyén nghiép.

2.2. Ly luin vé ning cao k§ ning thwe hanh
nghé nghiép trong mdi truwomg s6 bang cong
nghé Digital Twin tai cac truomg Cao ding nghé

Viéc nang cao k¥ nang thuc hanh thong qua
Digital Twin khong chi 13 sy thay d6i vé cong cu
day hoc, ma 1a mot su chuyén d6i vé phuong phap
luan giao duc nghé nghiép, dua trén céc tru cot 1y
thuyét sau:

2.2.1. Hoc thuyét kién tao (Constructivism) va
sy tuwong tac trong moi truong ao

Theo hoc thuyét kién tao, nguoi hoc xay dung kién
thirc thong qua trai nghiém va giai quyét van dé. Trong
mdi truong Digital Twin, sinh vién cao ddng nghé
khong con thy dong nghe giang ma trd thanh chu thé
twong tac tryc tiép voi “ban sao” clia may moc.

Su phan hdi thoi gian thyc: Mdi thao tac sai
trén ban sao sé déu din dén mot hé qua ky thuat

ngay lap tirc (nhu bao 151, dimg may 40). Diéu nay
budc nguoi hoc phai tu duy, phan tich nguyén nhan
va tu diéu chinh hanh vi — dy chinh 1a c6t 15i ciia
viéc hinh thanh k¥ ning nghé nghiép viing chic.

2.2.2. Nguyén Iy “Hoc tir sai lam” (Trial and
Error) khong rui ro

Pac thu cua dao tao nghé la su 1ap di lap lai dé
thuan thuc thao tac. Tuy nhién, trén thiét bi that,
viéc sai sot co thé dan dén hong hoc may moc dit
tién hodc mat an toan.

T4i wu hoa chu trinh luyén tap: Digital Twin
cho phép thiét 1ap trang thai “vé 0” (Reset) tirc
thi. Nguoi hoc c6 thé thir nghiém nhiéu phuong
an van hanh khac nhau, ké ca nhitng phuong an
mao hiém dé quan sat gidi han chiu tai cta thiét
bi. Su tu tin dugc hinh thanh tir viéc lam chu cac
tinh hudng gia dinh s& gitip sinh vién chuyén d6i
sang thiét bi that mot cach nhanh chong va chinh
xac hon.

2.2.3. Sw d&ng bo hoa dir liéu va tinh truc quan
hoa chuyén sdau

Diém khac biét 16n nhét giira Digital Twin va cac
phan mém mo phong cii 14 tinh “sng” cua dit lidu.

Xuyén thau cau trac: Digital Twin cho phép
“trong sudt hoa” thiét bi. Vi du: Khi thyc hanh
sira chira dong co, sinh vién co thé nhin thay dong
dau boi tron chay bén trong hodc su bién thién
nhiét do cua cac chi tiét may théng qua cac biéu
d6 dir liéu hién thi song song. Ly luan nay chi ra
rang: Hiéu 16 ban chat van hanh bén trong (phan
40) s€ nang cao nang luc phan doan va xur Iy bén
ngoai (phan thyc).

2.2.4. M6 hinh dao tao két hop (Blended
Learning) thé hé méi

Ly luan vé nang cao k¥ ning bang Digital Twin
khong thay thé hoan toan thuc hanh vat 1y, ma khang
dinh vai trd tuong hd, thic day 1an nhau giira thyuc
va 40. M hinh nay tao ra mot chu trinh khép kin, t6i
uu hda qua trinh hinh thanh k¥ nang qua 3 giai doan:

- Giai doan Tién thuc hanh (Pre-practice):
Hinh thanh tw duy quy trinh.

+ Nguoi hoe str dung Digital Twin dé 1am quen
v6i giao dién diéu khién va céu tric may moc.
Viéc hoc trong moi truong o gitp HSSV nam
viing cac quy tic an toan va trinh ty van hanh ma
khong lo ngai vé cac hu hong vat chat. Pay 1a giai
doan “thtr sai” thoai mai, giup giam bot ap luc
tam 1y va xdy dung sy tu tin trude khi tiép xtc voi
thiét bi that.
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- Giai doan Thuc hanh (In-practice): Tuwong
tac thuc - 40 song hanh.

+ HSSV van hanh may that nhung ludén c6 sy
giam st tir ban sao s6 (Digital Twin) hién thi trén
may tinh hodc thiét bi cim tay. Ban sao s dong
vai tro nhu mot “ngudi hudéng din 40”, cung cép
cac thong sb k¥ thuat an (nhiét do bén trong, ap
suit, dong dién) ma mit thuong khong thiy duoc.
Su dbi chiéu truc tiép giita phan Gmg ciia may that
va dir liéu trén ban sao s6 giup ngudi hoc hidu sau
sic mdi quan hé nhan qua trong ky thuat.

- Giai doan Hau thue hanh (Post-practice):
Phén tich va t6i wu héa.

+ Sau khi két thtic budi thuc hanh, toan bo dit
li¢u thao tac da dugc Digital Twin luu trir. Gidng
vién va HSSV cung truy xuit dit lidu nay dé “tua
lai” qué trinh 1am viéc. Viéc phan tich cac sai sot
nho nhat hodc cac khoang thoi gian tré trong thao
tac giup nguoi hoc tu rat kinh nghiém, tir do tbi
uu hoa k¥ ning cho nhitng 1an thuc hanh ké tiép.

2.2.5. Phat trién tw duy hé thong va nang liec s6

K¥ ning nghé nghiép hién dai tai cac truong
Cao ddng hién nay dd dich chuyén tir thuan tay
“tay nghé” (kj ning thao tic co bip) sang “tri
nghé” (ning luc quan tri ky thuat).

+ Twong tic da nén tang: Digital Twin yéu
cdu sinh vién phai 1am viéc thanh thao véi cac
giao dién diéu khién thong minh, phdn mém quan
ly (MES/ERP) va phén tich cac ludng dit liéu IoT.

+ Tw duy hé thong: Thay vi chi tap trung vio
mot chi tiét may don 1¢, ngudi hoc dugc rén luyén
kha nang nhin nhan mot sy cd ky thuat trong mbi
lién d6i cua toan bd day chuyén. Vi du, mot 15i
& khau dong goi co thé duoc truy vét tir dir lidu
ctia khau ché bién thong qua ban sao s6. Didu nay
gitip hinh thanh ning lyc chan doan va giai quyét
van dé phire tap — mot yéu cau cdt 161 ciia ngudi
lao dong trong nén san xuét thong minh.

2.3. Giai phap nang cao ky ning thuc hanh
nghé nghiép trong mdi truwomg s6 bang cong
nghé Digital Twin tai cac truomg Cao ding nghé

Pé hién thyc héa mo hinh dao tao nay, céc
truong Cao dang nghé can trién khai dong bo 4
nhém giai phap chién lugc sau:

OXay dung “Xwéng thuwe hanh $6” (Virtual
Twin Lab) tich hgp

Day la giai phap trong tim nham giai quyét bai
toan ngan sach va quy mo dao tao:

+ Ha ting ky thuat: Dau tu phong Lab véi
may tinh ciu hinh cao va hé thdng luu trir dam
may (Cloud-based). Thiét 1ap mé hinh “1 Thuc - n
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Ao”: Chi can trang bi mot ) luong it thiét bi that
(vi du: 1 canh tay Robot) dong vai tro lam thuc
thé géc, két ndi dir lidu véi hang chuyc ban sao s6
(Digital Twins) trén may tinh.

+ Péng b héa dir liéu: Dit liéu van hanh thyc
té (van téc, toa dog, ap suét, do tré) tor may that
dugc truyén vé moi trudng do qua hé thdng cam
bién va Gateway. Diéu nay cho phép hang chuc
sinh vién cung lic quan sat va thuc hanh lap trinh
trén ban sao s6 voi cac thong s6 “séng”, dam bao
tinh chan thyc tuyét ddi ctia bai hoc.

@. Thiét ké kich ban day hoc dya trén “Tinh
hudng 13i gia dinh”

Thay d6i phuong phap day hoc tir “van hanh
dling” sang “xtr 1y sai sot™:

+Xdy dyng thw vién 16i: Giang vién chi dong
can thiép vao ma nguon clia ban sao s dé tao ra
cac tinh hudng khan cap hoic 16i k¥ thuat (15i cam
bién, qua tai nhiét, Iéch phoi, mat két ndi mang).

+ Rén luyén ning lwe chin doan: Sinh vién
budc phai st dung cac cong cu phan tich dir li¢u
trén Digital Twin dé truy tim nguyén nhan gdc
ré va thuc hién cac buéde khéc phuc 16i trén moi
truong 4o. Giai phap nay giip HSSV rén luyén
ban linh nghé nghiép va kha niang tmg bién trudc
cac sy ¢ thuc té ma khong gay ra bat ky thiét hai
kinh té nao cho nha truong.

®. Xy dung hé thong Panh gia ning hre tw
dong (Data-driven Assessment)

Chuyén ddi phuong thirc thi ctr tir quan sat thu
cong sang danh gia dua trén dir li¢u thuc:

+ Khich quan héa két qua: Hé thong tu dong
ghi lai nhat ky thao tac (log data) cua sinh vién
trén Digital Twin. Diém s6 dugc tinh toan dya
trén cac chi s6 dinh lugng: do chinh xéac cia quy
dao thao tac, thoi gian xur 1y su c¢d, va viée tuan
thi quy trinh an toan s6.

+ C4 nhan héa 1§ trinh hoc tip: Tir biéu dd
két qua giang vién c6 thé nhan dién chmh xac
diém yéu cua timg sinh vién (vi du: yeu vé lap
trinh hay yéu vé tu duy chan doan) dé c6 ké hoach
bdi dudng riéng biét, gitp nang cao chit lugng
dau ra dong déu.

@. Co ché “Hoc ky doanh nghiép s6” (Digital
Internship)

Xo6a bd ranh gi61 gitta nha truong va nha may:

+ Két ndi xuyén khong gian: Thong qua
mang riéng a0 (VPN), nha truong két ndi véi he
thong Digital Twin cua cac diy chuyén san xut
tai doanh nghiép ddi tac. Sinh vién co thé “thyc
tdp 40” ngay tai truong bang cach quan sat va
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phan tich cac chi s6 van hanh thyc té ctia nha may
dang chay.

+ Gia tri kép: Giai phap nay gitp sinh vién
tiép can voi cac cong nghé quy mo cong nghiép
ma nha truong khong du luc dau tu. Nguoc lai,
doanh nghiép co thé sir dung dir lidu thao tac ctia
sinh vién trén ban sao sd dé sang loc va tuyén
chon nhing tmg vién xuit sic nhit, giam chi phi
dao tao lai sau khi tuyén dung.

2.4. Khuyén nghi

Dé cac giai phap trén khong chi nam trén 1y
thuyét, bai bao dé xuét cac kién nghi sau:

Péi voi Cuc Gido duc nghé nghiép va Gido
duc thwong xuyén: Can sém ban hanh bo tiéu
chudn vé “Phong thi nghiém s6” va cong nhan két
qua thuc hanh trén moi truong Digital Twin trong
khung chuong trinh dao tao chinh thurec.

Poi v6i cac trueong Cao dang nghé: Can uu
tién ngan sach cho phan mém va ha tang mang
hon 1a chi tip trung vao phan cimg co khi don
thuan. Déng thoi, can thanh 1ap bd phan chuyén
trach vé Chuyén doi sb dé hd trg giang vién soan
thao hoc liéu sb.

Poi véi giang vién: Phai thay doi vai tro tir
“nguoi truyén thy thao tic” sang “ngudi thiét ké

kich ban trai nghiém sO”. Giang vién can duoc
dao tao chuyén sau vé k¥ niang khai thac dir liéu
va quan ly 16p hoc do.

Poi v6i Doanh nghigp: Can coi mé trong viée
chia sé dit liéu van hanh thiét bj (Data sharing) dé
nha truong xay dung cac ban sao s sat vi thuc té
san xuat, nham tao ra nguén lao dong co thé “lam
viéc ngay” sau khi tot nghiép.

1. KET LUAN

Viée ing dung cong ngh¢ Digital Twin tai cac
truong Cao dang nghé khong don thuan 1a viée ap
dung mot cong cu k¥ thuat méi, ma 1a mdt budce
di tat yéu dé nang tAm vi thé ctia gido duc nghé
nghiép trong nén kinh té sb. Giai phap nay glup
giai quyet triét dé mau thuan gitra “chi phi dau tu
cao” va “chat luong dio tao k¥ ning hién dai”.

Khi sinh vién dugc rén luyén trong moi truong
Digital Twm ho khong chi viing tay nghe ma con
¢6 tu duy s sic bén — nhiing tién dé quan trong
dé tro thanh nhiig “cong nhan tri thirc” trong
cac nha mdy thong minh tuong lai. Thanh cong
ctia md hinh nay s& phu thudc vao sy quyét tim
thay ddi ctia nha truong, sy dong hanh ciia doanh
nghiép va chinh sach nhit quan tir cac cip quan
1y vi mo.
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