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Tom tat: Trong boi canh chuyén doi sé gido duc, cong nghé thuc té tang cuong (AR) mo ra kha ning doi méi phwong
phap gidng day va thue hanh ky thudt. Bai viét phan tich co so 1y ludn, danh gid thie trang chuyén doi sé va diéu kién dao
tao ky thudt tai Truong Pai hoc Tran Pai Nghia, tiv dé dé xudt bon gidi phdp img dung AR nham triec quan héa kién thike,
hé tro thao tac thiee hanh, phat trién ndng liec s6 va ndng cao chdt hrong dao tao ciia Nha trieong.
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RESEARCH ON APPLYING AUGMENTED REALITY (AR) TECHNOLOGY
TO SUPPORT TECHNICAL TEACHING AND PRACTICE
AT TRAN DAI NGHIA UNIVERSITY
Abstract: Amidst the digital transformation of education, Augmented Reality (AR) technology offers opportunities to
innovate teaching methods and technical practical training. This article analyzes the theoretical framework and assesses
the current state of digital transformation and technical training conditions at Tran Dai Nghia University. Based on this

analysis, it proposes four solutions for applying AR to visualize knowledge, support practical operations, develop digital
competencies, and enhance the quality of training at the university.
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I. PAT VAN PE

Chuyén dbi sb trong gido duc ky thuat doi hoi
két ndi chit ché gitra 1y thuyét va thao tac thuc té.
Chu truong nay duoc dinh hinh rd qua Nghi quyét
s6 57-NQ/TW cung Quyét dinh sé 131/QD-TTg
cua Thu tuéng Chinh phu, von nhin manh viée
tmg dung coéng nghé thuc té a0 (VR) va thuc té
tang cuong (AR) trong giang day, thuc hanh hién
dai. V& mit khoa hoc, cac tong quan qudc té khiang
dinh AR tac dong tich cuc dén nhan thic, két qua
hinh thanh va phat trién k¥ nang thuc hanh, thao
tac ky thuat ctia nguoi hoc.

Trudng Pai hoc Tran Dai Nghia dang ¢y manh
chuyén ddi s6 huéng téi mé hinh nha trudng thong
minh. Véi hé théng phong thi nghiém va xudng
thuce hanh co khi, CAD/CAM-CNC, dién - dién tir
san c6, Nha truong so hitu nén tang 1y tuong dé
tich hop AR. Do d6, bai viét tap trung 1am 3 co s
1y ludn, thyc trang va dé xuat bon giai phap nham
dua AR vao hd tro giang day, thuc hanh, gop phan
nang cao chat luong dao tao va phat trién ning luc
s6 cho ngudi hoc.

II. NOI DUNG NGHIEN CUU

2.1. Co s6& ly luan irng dung cong nghé thuc
té tang cwong hd tro giang day va thwc hanh
k¥ thuat

Thue té ting cudng (Augmented Reality - AR)
1a cong nghé cho phép tich hop cac déi tuong,
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thong tin hodc dir liéu k¥ thuét sb vao méi trudng
thuc, tao diéu kién dé nguoi st dung déng thoi
quan sat dbi tuong thuc va cac 16p thong tin 4o.
Khac v6i thue té a0, AR khong hoan toan tach
ngudi hoc khoi moi trudng thue ma bo sung thong
tin s& vao chinh méi truong ma ngudi hoc dang
quan sat. Theo Alvarez-Marin va Velazquez-
Iturbide, mot hé théng AR vé co ban két hop cac
ddi tuong thuc va ao trong moi truong thuce, co
tinh tuong tac theo thoi gian thyc va bao dam sy
tuong thich khong gian gitra ddi twong 4o véi moi
truong thuc.

Trong giao duc k¥ thuat, dac diém trén tao ra
gia tri su pham dac biét. béi tuong cua gido duc
ky thuat thuong 1a may moc, thiét bi, hé thong,
linh ki¢n, ban v€, quy trinh cong ngh¢ va thao tac
ky thuat. Nhiéu dbi tuong co cAu tao phtc tap, bd
phan nam bén trong hodc nguyén 1y hoat dong kho
quan st truc tiép. Néu chi sir dung hinh anh hai
chiéu, 16i giang hodc so dd, ngudi hoc c6 thé kho
hinh dung mdi quan hé khong gian giita cac bd
phan. AR ¢6 thé b6 sung mé hinh 3D, chu thich,
mili tén, so dd dong, video hodc hudng dan timg
budc truc tiép 1én dbi tuong thuec.

Vé Iy luan day hoc, AR phu hop véi quan diém
ldy nguoi hoc lam trung tAm va ting cudng hoat
dong trai nghiém. Nguoi hoc khong chi tiép nhan
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thong tin ma co thé quan sat, tuong tac, lya chon
bd phan, kiém tra quy trinh va thyc hién nhiém
vu. Qué trinh nay gép phan chuyén hoéa tri thirc Iy
thuyét thanh hanh dong ky thuat. Dic biét, AR co
thé tao ra mdi truong trung gian gitta moé phong
sO va thiét bi that, qua d6 giup ngudi hoc chuan bi
trude khi thyc hanh trén ddi twong that.

Nghién ctru tong quan ciia Alvarez-Marin va
Velazquez-Tturbide cho thdy AR trong gido duc
k¥ thuét dugc sir dung chu yéu trong v& k¥ thuat,
dién tir, xay dyng va cac hoat dong nhu bai giang,
bai tap, phong thi nghiém. Cac tac gla cling luu
¥ rang nhiéu tmg dung con han ché vé mirc do
tuong tac va chire nang; do do, AR chi phat huy
day du gia tri khi duoc thiét ké theo muc tiéu giao
duc cu thé.

Két qua tong hop ctia Yuan, Huang va Wu ciing
cb thém co sé khoa hoc nay. Phan tich 35 nghién
ctru so sanh tir 24 bai bao khoa hoc cong bd trong
giai doan 2013-2023 cho thay VR/AR c6 hiéu tmg
tich cyc murc vira doi voi két qua nhan thirc (g
= 0,60), muc 16n d6i voi két qua hinh thanh va
phat trién k§ nang thuyc hanh, thao tac k¥ thuat
ctia nguoi hoc (g = 1,67) va murc nho ddi véi két
qua cam xuc (g = 0,30) trong gido duc ky thuat dai
hoc. Piéu nay dac biét c6 y nghia dbi voi dao tao
k¥ thuat, noi k¥ nang thuc hanh va khéa nang thuc
hién chinh xac cac thao tac 1a thanh t6 quan trong
ctia chuan déu ra.

Tir d6 c6 thé xac dinh: img dung AR trong gido
duc k¥ thuat khong nham thay thé giang vién hoc
thiét bi thyc hanh, ma nhim b6 sung 16p thong tin
sd, tang tinh tryc quan, hd trg tuong tac, huéng din
thao tic va tao diéu kién dé nguoi hoc chuyén tir
“biét” sang “hiéu” va tir “hiéu” sang “thyrc hanh”.

2.2. Thye trang Gng dung cong nghé sé va
diéu kién trién khai cong nghé thuc té ting
cwong tai Trwong Pai hoc Tran Dai Nghia

Thuyc trang hién nay cho thay Truong Pai hoc
Tran Dai Nghia di c6 nhiing tién dé quan trong
dé tiép tuc nghién ciru tng dung cac cong nghé
moi trong gido duc k¥ thuat. Nha truong dang day
manh d6i méi sang tao, chuyén doi s6 va ing dung
khoa hoc cong nghé vao gido duc - dao tao, huéng
to1 xay dung nha truong thong minh, hién dai. Tu
d4u nam 2026, Nha truong da thuc hién mdt s6 dé
tai, sang kién tap trung vao mo phong k¥ thuat,
chuyén doi s6, tw dong hoéa quan 1y va ning cao
gido duc - dao tao. Pidu d6 cho thay chuyén doi
sO tai Nha truong khong chi dimg & phuong dién
quén tri ma da timg budc gan véi nghién ciru khoa

hoc va hoat dong chuyén mon.

Nam hoc 2025-2026, Nha truong xay dung méi
10 chuong trinh dao tao, tap huén; bd sung, chinh
stra 2 chuong trinh ddo tao trung cép, cao dang;
ban hanh 6 chuan dau ra cho cic chuong trinh
dao tao. Két qua gido duc - dao tao duoc cong
bd cho thiy 100% hoc vién dat yeu cau trong do
79,2%-88,9% dat kha, gioi va xuét sic. Cung véi
két qua dé, yéu cau tiép tuc d6i mdi nodi dung,
phuong phap giang day, day manh (mg dung khoa
hoc cong nghé va chuyén dbi s6 duoc dit ra dbi
v6i nam hoc tiép theo. Nhu vay, yéu cau doi moi
phuong thirc dao tao da tr¢ thanh mdt nhiém vu
gan véi phét trién chét lugng Nha truong.

Mot tién dé quan trong khac 1a hé thong co so
vat chat phuc vu dao tao ky thudt. Chuong trinh
dao tao Cong nghé K¥ thuét co khi ciia Nha truong
xac dinh hé thong phong th1 nghlem phong thuc
hanh va xudéng thyc tap gdm nhiéu loai hinh, nhur
do luong co khi, vat liéu k¥ thuat, thuy luc - khi
nén, dién - dién tir, CAD/CAM-CNC, xudng co
khi, gia cong CNC, tién, phay, go, han va ngudi.
Tai li€u cling danh gia céc trang thiét bi, dung cu
tai cac phong thi nghiém va xuong thuc hanh dap
lg yéu cau giang day, hoc tap va nghién ciru ciia
chuyén nganh. Pay la diéu kién vat chit thuan loi
dé phat trién cac hoc liéu AR gén véi thiét bi thuc.

Tuy nhién, tir cac tai li¢u cong khai ¢ thé
nhan thiy mot khoang tréng can tlep tuc nghlen
ctru: Nha truong da ddy manh chuyén d6i sd, mo
phong ky thuat va xay dung nha truong thong
minh, nhung vi¢c xdy dung mdt mo hinh AR
chuyén biét phuc vu truc tiép cho viéc truc quan
hoa céu tao thiét bi, hudng dan thao tac va hd trg
thyc hanh k¥ thuat chua duoc thé hién rd trong
cac nguén cong khai dugc khao sat. Vi vay, can
chuyén tir ing dung cong nghé s noéi chung sang
nghién ciru cac cong nghé c6 kha ning hd tr truc
tiép hoat dong thuc hanh.

Day ciing 1a yéu cau phi hop véi Quyét dinh
131/Qb-TTg, trong d6 Nha nudc dit ra nhiém
vu phét trién phong hoc tuong tac thong minh,
phong thi nghiém/thyc hanh hién dai, phong Lab
mo phong va tmg dung VR, AR, hoc may, phan
tich dir li¢u 16n, tri tu¢ nhan tao trong nghién ctru
va thyc hanh. Nhu vy, AR c6 thé dugc xem la
mot hudng phat trién tiép theo, gan voi nén tang
chuyén d6i s6 ma Nha truong dang xay dung.

2.3. Giai phap wing dung cong nghé thue té
ting cwong ho trg giing day va thwe hanh k§
thuat tai Treong Pai hoc Tran Pai Nghia
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2.3.1. Xdy dung hé thong hoc liéu AR gin véi
chirong trinh va thiét bi ky thudt

Nha truong can phat trién hé thong hoc licu
AR c6 trong tam, tranh dan trai theo phong trao
nham t6i wu hoa chi phi thiét ké mé hinh 3D va
phan mém. Viéc s6 hoa tap trung vao cac ndi dung
triru tugng, kho mé ta bang phuong phap truyén
thong nhu c4u tao bén trong, nguyén 1y van hanh,
quy trinh théo 1ap va xir I sy ¢d. Dya trén chuong
trinh dao tao hién c6, mon Co khi vu ti€én cum chi
tiét may, hé thong truyén dong va may CNC; mén
bién - Dién tir xay dung so dd mach, linh kién;
mon ky thuat thuy luc - khi nén mé phong dong
chay va van diéu khién. Riéng ndi dung ky thuat
quan sy phai tuin thu nghiém ngét quy dinh an
toan thong tin va dit liéu sd hoa.

Quy trinh bién soan hoc liéu chuén hoa qua 8
budc: xac dinh chuan dau ra, lua chon noi dung,
dung mo6 hinh 3D, thiét ké diém tuong tac, lap
kich ban su pham, tich hop tmg dung, kiém thir ky
thuat va thir nghiém thyc t&. Mdi bai hoc AR tich
hop déng bd: muc tiéu, dbi tuong nhan dién, dir
lidu hién thi, nhiém vy tuong tac va tiéu chi danh
gia. Khi quét ma nhan dién, nguoi hoc khong chi
quan sat mo hinh 3D ma phai thuc hién cac tac
vu cy thé nhu goi tén linh kién, chon dung cu hay
sap xep thir tur lap rap Céch tiép can nay dap ung
khuyén nghl ciia Alvarez-Marin va Velazquez-
[turbide vé viéc xac dinh rd muc dich gido duc va
nang cao tinh tuong tac chirc ning cia AR. Vé lau
dai, Nha truong can xay dung kho hoc lidu dung
chung tich hop hé théng quan 1y hoc tap (LMS),
phén logi theo nganh va thiét bi d¢ dung chung
toan truong, tranh lang phi ngudn 1u:c

2.3.2. Péi méi phwong phap t6 chirc day hoc
theo mé hinh két hop AR - giang vién - thiét bi thit

Cong nghé AR chi phat huy téi da hiéu qua khi
dit trong quy trinh su pham chuan hoa: Ly thuyét
nén tang — Trai nghiém tryc quan AR — Thyc
hanh mé phéng tuong tac — Thao tac trén thiét bi
that — Panh gia. O giai doan dau, nguoi hoc st
dung thiét bi dé phong to, xoay cit 16p va tim hiéu
céu tao chi tiét. Tiép do, hé thong AR giao nhiém
vu mo phong ¢ co ché phan hoi 16i tirc thi, tao co
hoi cho hoc vién stra sai an toan trudc khi budc
vao xuong may.

Khi thao téc trén thiét bj that - khau bt budc dé
rén luyén k§ nang van dong - AR dong vai tro tro
ly s tai chd. Thiét bi di dong hudng vao chi tiét
may s& hién thi hudng dan timg budc, so d6 mach
hodc canh bdo an toan. Quy trinh nay bao dam sy
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gian két giita ba chu thé: giang vién (diéu hanh,
kiém soat an toan, danh gia), cong nghé AR (cung
cap dir liéu, chi dan, phan hoi) va hoc vién (chu
dong thao tac). M6 hinh hoan toan bam sat dinh
hudng cua Quyét dinh 131/QD-TTg vé phat trién
phong hoc théng minh, Lab m6 phong va ing dung
AR trong thyc hanh. Ddi v6i cac bai hoc nguy hiém
hodc khi tai dat tién, quy trinh “AR trudc - méy that
sau” tao thanh 16p hudn luyén tién thyc hanh, giam
thiéu hong hoc va rii ro ky thuat.

2.3.3. Boi dwéng nang liec s6 cho gidng vién va
xdy dwng nhém chuyén gia phat trién AR

Doi ngil giang vién 1a nhan t6 then chét quyét
dinh thanh bai ctia qua trinh d6i méi. Chuong
trinh bdi dudng khong bién giang vién thanh lap
trinh vién, ma trang bi nang luc khai thac va thiét
ké bai giang sé theo bdn tru cot: kién thirc nén
tang vé AR; k¥ ning xay dung kich ban tuong
tac; phuong phap su pham tich hop AR; va quy
dinh bdo mat, an toan thong tin, ban quyén dir liéu
quan su.

Song song d6, Nha truong can thanh 1ap cac
nhém nghién ctru - phat trién lién nganh gom
giang vién chuyén mén (dam bao tinh chudn xac
k¥ thuat), can b cong ngh¢ thong tin (van hanh
nén tang), chuyén gia d6 hoa 3D (md hinh hoa d6i
tugng) va can bd nghién cuu su pham (do luong
thyc nghiém). Nén tang nghién ctru ché tao ca-
bin mé phong xe quéan su cing hoat dong trao doi
kinh nghiém phat trién nha truong thong minh va
hoc liéu s6 voi Truong Si quan Thong tin 14 tién
dé thuc tién viig chic dé don vi mo rong ung
dung AR chuyén sau vao huan luyén ky thuat.

2.3.4. Thi diém, déanh gid thire nghiém va tirng
buoc xdy dung hé sinh thdi dao tao ky thudt co hé
tro AR

Nha truong can trién khai theo 16 trinh kiém
chung thuc nghiém trude khi nhan rong. Giai
doan dau thi diém tai cac bo mon giau tinh truc
quan nhu may cong cy, CAD/CAM-CNC, dién
tir, thity luc - vn da sin c6 hé thong xudng va
phong thi nghiém. Thiét ké nghién ciru nén bb tri
nhom thyc nghiém (c6 hd trg AR) va nhom dbéi
ching (phwong phép truyén thdng) dé do luong
dinh luong: két qua bai thi, thoi gian hoan thanh,
s6 15i thao tac, muc do tai nhan thirc va kha nang
chuyén giao ky nang lén thiét b that. B tiéu chi
nay tuan thu dinh huéng danh gid khach quan ctua
Alvarez-Marin va Velazquez-Iturbide. Dong thoi,
viéc chu trong rén luyén k¥ nang thao tdc may dua
trén két luan cua Yuan, Huang va Wu rang VR/
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AR tao ra kich thudc hi¢u Gng vugt trdi 1én két
qué hinh thanh va phat trién k¥ ning thuc hanh,
thao tac k¥ thuat ciia nguoi hoc so voi nhan thie
thong thuong.

Lo trinh nhan rong gom 3 cip do ké tiép:
Cép do 1 - AR hd trg bai giang: Minh hoa céu
tao 3D truc quan trén 16p. Cap do 2 - AR hd tro
thyc hanh: Hudng dan quy trinh thao tic va canh
bao 13i tai xuwong. Cap d6 3 - Hé sinh thai dao tao
thong minh: Pong bd AR véi hé thong quan 1y
hoc tap, hd so sd cua thiét bi va cong nghé Al

M&i may méc thuc té s& duge gin dinh danh sb;
hoc vién quét thiét bi dé mé hd so k¥ thuat, thong $0,
quy trinh bao dudng va bai tap thuc hanh. Cach tiép
can nay hién thyc héa muc tiéu phong thi nghiém
hién dai cua Quyét dinh 131/QD-TTg va chién lugc
chuyén ddi sb, xay dung nha trudng théng minh cia
Truong Pai hoc Tran Pai Nghia. Bon giai phap trén
tao thanh thé thong nhét chat ché, trong d6 danh gia
thuc nghiém dong vai trd sang loc, bao ddm moi
hoat dong dau tu cong nghé déu tao ra chuyén bién
thuc chit trong chét lugng dao tao.

II. KET LUAN

Thue té ting cuong (AR) 13 cong nghé giau
tiém nang trong d6i méi gido duc ky thuat nho
kha ning truc quan hoa cdu tao, md phong quy
trinh va nang cao ky ning thuc hanh, thao tac
ky thuat cua ngudi hoc. Tai Truong Pai hoc
Tran Pai Nghia, chu trwong ddy manh chuyén
d6i sb cung hé thong ph(‘)ng thi nghiém, Xuong
ky thuat phong phu la tién dé thuan loi dé phat
trién hoc liéu AR gan lién vai thiét bi thyuc té.
Trén co so d6, bai viét dé xuat bon giai phap
ddng bo: phat trién hoc lidu AR theo chuo’ng
trinh dao tao; d6i mai phu:ong phép day hoc két
horp, bdi dudng nang lyc sO cho giang vién; thi
diém thyc nghiém dé tung budc hinh thanh hé
sinh thai dao tao thong minh. Ct 15i cua viéc
ung dung cong ngh¢ khong phai 1a muc tiéu tu
than, ma nham phuc vu truc tiép chat lugng thuc
hanh va ning luc nghé nghiép. Viéc trién khai
AR theo 10 trinh c6 trong tdm chinh 1a huéng
di thiét thuc gitip hién dai hoa dao tao ky thuat
trong giai doan mai.
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