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Tém tit: Trong béi canh chuyén doi sé gido duc va sw phat trién manh mé cia cuée Cach mang cong
nghiép 4.0, viéc ung dung cac cong nghé mo phong tién tién nhw thuec té do (Virtual Reality — VR) va thuec
1é ting cuong (Augmented Reallly AR) dang tro thanh xu huong quan trong trong dao tao ky thudt. Poi
véi nganh ky thudt 6 t6, noi yéu cau mirc d thue hanh cao va sw hiéu biét sau sdc vé cdu triic co khi phirc
tap, cdc cong nghé VR va AR c6 thé hé tro hiéu qud qud trinh giang day théng qua viéc mo ) phong cac hé
thong ky thudt trong moi truwong 3D tryc quan. Bai bao nay phan tich co so Iy ludn, t6ng quan cdc nghién
civu lién quan va dé xudt mé hinh ing dung VR/AR trong giang day chuyén nganh ky thudt 6 to6 tai cdac
trueong dai hoc kjj thudt ¢ Viét Nam. Két qua nghién civu cho thdy viéc tich hop VR va AR giiip nang cao
kha nang truc quan hoa klen thire ky thudt, cai thién kj ndng thwe hanh ciia sinh vién va gép phan thiic
ddy qud trinh chuyén doi so trong gido duc dai hoc.

Tir khéa: thuc té do, thiee té tang cuong, k thudt 6 t6, mé phong ky thudt, chuyén doi sé gido duc.

Abstract: In the context of educational digital transformation and the rapid development of the Fourth
Industrial Revolution, the application of advanced simulation technologies such as Virtual Reality (VR)
and Augmented Reality (AR) has become an important trend in engineering education. In the field of
automotive engineering, which requires a high level of practical training and a deep understanding of
complex mechanical structures, VR and AR technologies can effectively support the teaching process
by simulating technical systems in an intuitive three-dimensional environment. This paper analyzes the
theoretical foundations, reviews relevant studies, and proposes a model for applying VR/AR in teaching
automotive engineering at technical universities in Vietnam. The research results indicate that the
integration of VR and AR enhances the visualization of technical knowledge, improves students’practical
skills, and contributes to promoting digital transformation in higher education.

Keywords: virtual reality, augmented reality, automotive engineering, engineering simulation, digital
transformation in education.

quan dén cac hé thong co khi phirc tap nhu dong co,
hé thong truyén dong, hé thong phanh va h¢ thong

1. Pit vin dé
Su phat trién nhanh chong cua cong nghé sb

(CNS) dang tao ra nhitng thay d6i sau sic trong gido
duc dai hoc (GDPH), dic biét trong cac nganh k¥
thuat yéu cau tinh thyc hanh cao nhu k¥ thuat 6 to.
Trong nhirng nim gan day, cic cong nghé mé phong
nhu thue té a0 (VR) va thyc té ting cuong (AR) da
dugc tng dung rong rdi trong nhiéu linh vyuc cong
nghiép nhu hang khong, y hoc va cong nghiép 6 to
nhim ning cao hiéu qua dio tao va giam chi phi
van hanh. Theo Radianti va cdng su (2020), cic moi
truong hoc tdp dua trén VR c6 kha nang cai thién
dang ké murc d6 twong tac ciia ngudi hoc, dong thoi
gitp ngudi hoc hiéu 13 hon cac khai niém ki thuat
phuc tap thong qua trai nghiém truc quan. Nghién
ctru ciia Makransky va Petersen (2019) cling chi ra
rang viéc sir dung moi truong hoc tap VR c6 thé ning
cao kha nang ghi nh¢ kién thirc va ting mirc d6 tham
gia cua sinh vién (SV) trong qua trinh hoc tép. Trong
linh vuc ky thuat 6 t6, viéc giang day thuong lién
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dién - dién tir. Ung dung cong nghé VR va AR trong
dao tao k¥ thuat 6 t6 dugc xem la mot giai phap hi¢u
qua nham hd tro sinh vién tiép can kién thic mot
cach truc quan, an toan va linh hoat hon. Bai bao
nay phan tich tiém ning ung dung VR/AR trong
giang day chuyén nganh k¥ thuat 6 t6 va d& xuat mo
hinh trién khai pht hop véi diéu kién dao tao tai cac
truong dai hoc ky thuat & Viét Nam.

2. N§i dung nghién ciru

2.1 Co 56 ly lugn vé cong nghé thuc 1é o va
thuee té ting cwong

Thuc té 4o (Virtual Reality — VR) 1a cong nghé
mé phong moéi trudng ba chiéu cho phép ngudi dung
tuong tac voi cac doi twong ky thuét trong khong
gian a0 thong qua céac thiét bi nhu kinh VR va b
diéu khién chuyén dong. Cong nghé nay gitip nguoi
hoc trai nghiém cac tinh hudng k¥ thuat trong moi
truong mé phong gan giéng voi thuc té. Trong khi
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do, thuc té ting cuong (Augmented Reality - AR)
1a cong nghé cho phép chong ghép cac ddi twong s6
nhu mo hinh 3D, hinh anh hoéc thong tin k¥ thuét 1én
moi truong thuc thong qua cac thiét bi nhu dién thoai
thong minh, may tinh bang hoac kinh AR.

Azuma cho rang AR 1a sy két hop gitra méi truong
thuc va cac ddi tugng 4o dugc hién thi theo thoi gian
thyc nham ting cuong trai nghiém cua ngudi ding.
Trong gido duc k¥ thuat, VR thuong duoc sir dung dé
xay dung cac phong thi nghiém 4o cho phép SV thuc
hanh trong moi truong mo phong, trong khi AR dugc
str dung dé hd tro qua trinh thao tic va béao tri thiét
bi thong qua viéc hién thi cac thong tin k¥ thuat truc
t1ep trén thiét bi thyc.

2.2. Te 5ng quan cdc nghién ciru vé VR/AR trong
dao tao ky thuat o6 to

Két qua nghién ciru cho thdy sinh vién tham gia
hoc tap trong moi truong VR c¢o kha ning hiéu rd
hon vé céu triic va nguyén 1y hoat dong cua dong co
s0 v6i PPGD truyén théng. Firu va cong su (2021)
cling cho rang VR va AR dong vai trd quan trong
trong linh vuc cong nghiép 6 t6, dac biét trong cac
hoat dong thiét ké, dao tao va kiém tra ky thuat. Cac
cong nghé nay cho phép mo phong cac hé thong ky
thuét phuc tap trong mdi trudng 3D, tir d6 gitip nguoi
hoc dé dang tiép can va hiéu r& cac nguyen Iy ky
thut. Ngoai ra, mot sb nghién ciru gin dy da phat
trién cac hé théng dao tao VR cho phép SV thuc hién
cac thao tac thao ldp dong co trong méi trudng mod
phong. Cac hé théng nay giup SV luyén tap cac thao
tac ky thuat nhiéu 1an ma khong gy hu hong thiét bi
thyc, dong thoi giam thiéu nguy co mat an toan trong
qua trinh thyc hanh.

2.3. Ung dung VR va AR trong giing day chuyén
nganh ky thudt 6 to

2.3.1. M6 phéng cdu triic dong co va hé thong
truyén dong

Trong cac mon hoc vé céu tao dong co, SV
thuong gap kho khan trong viéc hinh dung sy tuong
tac gilta cac bd phan co khi nhu piston, truc khuyu
va hé théng van. Cac mé hinh VR cho phép SV quan
sat dong co dudi dang mo hinh 3D va tuong tac truc
tiép v6i ting bo phan. SV ¢o thé thuc hién cac thao
tac nhu thao lap dong co, quan sat ciu tric bén trong
va theo doi qué trinh hoat dong cua dong co theo
thoi gian thyc. Didu nay glup nang cao kha nang truc
quan hoa va hiéu sdu hon vé nguyén 1y hoat dong cua
hé thong dong co.

2.3.2. M6 phong quy trinh bdo dwong va sia
chita 6 to

AR ¢6 thé duoc st dung dé hién thi cac hudng
dan k¥ thuat truc tiép trén cac bd phan cua xe. Khi
SV st dung thiét bi AR dé quan sat cac bg phan cua
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6 10, cac thong tin k¥ thuat nhu cu trac bén trong,
thong s6 k¥ thuat va quy trinh bao dudng s& dugc
hién thi truc tiép trén man hinh thiét bi. Cong ngh¢
nay gitip SV dé dang hiéu va thyc hién cac thao tac
k¥ thuat phirc tap, dong thoi giam thiéu sai sot trong
qua trinh thyc hanh.

2.3.3. Xay dung phong thi nghiém 6 t6 dao

Mot trong nhiing Ging dung quan trong ciia VR
trong dao tao k¥ thuét la xay dung phong thi nghiém
40. Trong mdi truong nay, SV c6 thé thyuc hién cac
thi nghiém k¥ thuat va thao tac voi cac thiét bi mo
phong ma khéng can st dung thiét bi thuc. Phong thi
nghiém 4o gitip giam chi phi dau tu thiét bi thuc hanh
va cho phép SV thyc hanh nhiéu 1an dé nang cao k¥
nang k¥ thuét.

2.4. Két qud nghién civu va théio ludn

2.4.1. So sanh PPGD truyén thong va PP img
dung VR/AR trong dao tao ky thudt 6 to

Trong dao tao k¥ thuat 6 t6, PPGD truyén thong
chu yéu dua trén bai giang 1y thuyét két hop vai thuc
hanh trén thiét bj that. Mac du PP nay gitip SV tiép
can tryc tiép voi cac hé théng ki thuat, nhung no
cling ton tai mot s6 han ché nhu chi phi dau tu thiét
bi cao, sb lwong thiét bi han ché va mic d6 rai ro khi
thao téc.

Su phat trién clia cac cong nghé mo phong nhu
VR va AR da tao ra nhiing phuong thic dao tao mai
gitip khic phuc nhiéu han ché ciia PP truyén thong.
Céac moi truong hoc tap dua trén VR cho phép SV
tuong tac voi cdc mo hinh k¥ thuat trong khong gian
3D, trong khi AR cho phép hién thi cac thong tin k¥
thuat truc tiép trén thiét bi thyc.

Theo nghién citu ciia Makransky va Petersen
(2019), moi truong hoc tap dua trén VR c6 kha nang
tang muc do tham gia cua nguoi hoc va cai thién kha
ning ghi nhé kién thirc thong qua trai nghiém twong
tac. Radianti va cong sy (2020) ciing chi ra ring VR
gitip SV hiéu rd hon cac khai niém k¥ thuat phtc tap
nhd kha ning tryc quan hoa cac hé théng ki thuat
trong khong gian ba chié}l. )

Bang 1. So sanh PPGD truyén thong va PP ung dung VR/AR
trong dao tao ky thudt 6 té

Phuong phap truyén
thong

Phwong phap rng dung
VR/AR
M0 hinh 3D tuong tac giup
sinh vién quan sat chi tiét
chu trac va nguyén Iy hoat
dong

Tiéu chi

Kha ning tryc|Chu yéu dua vao hinh
quan hoéa kién|anh 2D trong gido trinh
thie hodc mo6 hinh tinh

Tuong tac han ché, chu|Twong tac tryuc tiép véi mo
yéu nghe giang va quan|hinh ky thuat trong moi
sat truong 4o

Kha niing thyc|Bi gi6i han boi thdi|Co thé thyc hanh nhiéu lan
hanh lip lai  |gian va s0 lugng thiét bi|trong mdi truong mo phong
Chi phi ban dau cho phan
meém va thiét bi VR nhung
giam chi phi lau dai

Mirc do twong
tac ciia SV

Chi phi dao|Chiphi dAu tur va bao tri
tao thiét bi cao
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Mic doé an|Co nguy co tai nan khi

toan khi thwelthao tac trén thidt bi ?gg’; ttrroun"“;‘fhg;‘” ih:r?g‘o"‘“
hanh thuc g £

C6 thé truy cap hoc lieu
VR/AR tir nhiéu thiét bi
khac nhau

Phy thudc nhidu vao|Tang kha ning hiéu va
ndng luc GV va di€u|ghi nhé kién thirc nho trai
kién thiét bi nghiém truc quan

2.4.2. Phdn tich loi ich cua VR/AR trong dao tao
ky thudt 6 t6

Tir bang so sanh trén c6 thé thay rang viéc ung
dung VR va AR mang lai nhiéu loi ich ddng ké cho
qua trinh dao tao k¥ thuét 6 to.

3.2.1. Néng cao khd ndng truc quan héa kién
thure ky thuat

Céc hé thong k¥ thuét trong 6 t6 thuong cd céu
tric phtrc tap va khé quan sat bing mét thuong. Cong
nghé VR cho phép SV quan sat cac bg phan ky thuat
dudi dang mé hinh 3D va theo doi qua trinh hoat
dong cta chung theo thoi gian thyc.

Vi dy, trong mén hoc cAu tao dong co, SV co thé
quan sat qué trinh chuyén dong cua piston va truc
khuyu trong chu trinh bén ky, diéu ma rat kho thuc
hién trong mdi trudng hoc tap truyén thong.

3.2.2. Tang cuong kha nang thuc hanh va trdi ng-
hiém hoc tdp

Cac moi truong hoc tdp VR cho phép SV thuc
hién cac thao tac k¥ thuat nhu thao lip dong co hodc
kiém tra h¢ thong truyén dong trong méi truong mod
phong. SV c6 thé thyc hanh nhiéu 1dn dé nang cao ky
ning ma khong gy hu hong thiét bi thuc.

3.2.3. Giam chi phi dao tao

Mic du viéce trién khai hé thong VR/AR doi hoi
chi phi déu tu ban diu cho phian mém va thiét bi,
nhung vé lau dai cong nghe nay co thé glup giam chi
phi ddo tao nho han ché viée st dung thiét bi thuc va
giam chi phi bao tri.

3.2.4. Nang cao mirc do an toan trong dao tao

Trong qué trinh thic hanh ky thuat 6 t, SV ¢6 thé
gdp rui ro khi thao tac véi cac hé théng co khi hodc
dién. Viéc st dung VR cho phép SV luyén tdp cac
thao tac k¥ thuat trong mdi trudng an toan trude khi
thuc hanh trén thiét bi thyc.

Dé xuit mo hinh tmg dung VR/AR trong dao tao
k¥ thuat 6 to

Dé trién khai hiéu qua VR va AR trong dao tao k¥
thudt 6 t6 tai cac truong dai hoc k¥ thuat, nghién ciu
dé xuat md hinh gdm ba thanh phan chinh:

- H¢ thé’ng hoc ligu 3D: Xay dung thu vién mo
hinh 3D cua cac hé théng 0 t6 nhu dong co, hop $0,
hé thong phanh va hé thong dién.

- Phong thi nghiém thyc té do: Trang bi kinh VR
va phan mém mo phong dé SV thuc hanh trong méi
truong do.

Kha niing tiép Bi gi6i han boi phong
cin ciia SV |thi nghiém va thiét bi

Hiéu qua hoc
tép
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- Ung dung AR hé tro' thwe hanh: Phat trién cac
tmg dung AR gitip SV quan sat cdu triic bén trong
cua cac bd phan 6 to khi thuc hanh trén thiét bi that.

3. Két ludn

Nghién ctru ndy da xem xét tiém ning cia viée
tich hop cong nghé Thuc té ao (Virtual Reality - VR)
va Thuc té ting cuong (Augmented Reality - AR)
vao giang day chuyén nganh k¥ thuat 6 to tai cac
truong dai hoc ky thuat. Két qua nghién ctru cho thay
cac cong nghé md phong nhp vai ¢ thé gop phan
nang cao hiéu qua cua qua trinh day va hoc thong qua
viéc cung cap cac mo hinh tryc quan va tuong tac cua
cac hé théng co khi phirc tap. Thong qua méi trudng
VR, SV c6 thé kham pha cac mo hinh ba chiéu cta
cac bd phén 6 t6 nhu dong co, hé théng truyén dong
va hé théng phanh, tir d6 ning cao kha ning hiéu
biét vé nguyén 1y hoat dong ciing nhu phat trién KN
thuc hanh.

Phan tich ciing cho thdy cong nghé AR c6 thé hd
trg' qua trinh hoc tap thuc hanh bfing cach hién thi
cac thong tin k¥ thuat va huéng dan bao dudng truc
tiép trén thiét bi thuc. Sy két hop gitra truc quan hoa
nhap vai va thyc hanh tuong tac gop phan tao ra moi
truong hoc tap hip dan va hiéu qua hon, dong thoi
giam thiéu rai ro va chi phi lién quan dén dao tao
thuc hanh truyén thong.

Trong bdi canh CPS trong GDPH, viée ing dung
VR va AR duoc xem la mot hudng tiép can tiém
nang nham d6i méi dao tao ky thuat. Viéc trién khai
cac cong nghé nay co thé hd tro xdy dung cac moi
truong hoc tap hién dai nhu phong thi nghiém 4o va
hé théng hoc liéu s, tir 6 nang cao trai nghiém hoc
tap cua SV. Vi vay, cac truong dai hoc ky thuat can
x4y dung chién lugc Gmg dung VR/AR trong chuong
trinh dao tao k§y thuét 6 t6, dau tu ha ting cong nghé
va thuc ddy cac PPGD tich hop cong nghé. Nhiing nd
luc nay s& gop phan nang cao chit luong dao tao va
dap ing nhu cdu ngudn nhan Iyc ky thuat chét luong
cao cho nganh cong nghiép 6 t6 trong tuong lai.
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