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Tém tit: Trong boi canh chuyén doi s6 manh mé cua gido duc dai hoc, cong nghé
Metaverse dang mé ra nhitng co hgi méi trong viéc bdo ton va phdt huy gid tri van héa, lich
st ctia cdc co s¢ gido duc. Nghién ciru ndy dé xudt mét kién triic tong thé cho viéc xdy dung
Phong truyén thong do trén nén tang Metaverse tai Triwong Pai hoc Mé Ha Néi. Dua trén
phirong phdp nghién ciru tong hop va phdn tich cdc truong hop dién hinh, ching t6i dé xudt
mot mé hinh kién tric da tang bao gom bon khu vwc chire ndang chinh: khu vue trung bay,
khu viee twong tac, khu viee thong tin va khu viee giao tiép. Kién triic tin dung cdc cong nghé
web hién dai va hinh anh 360 d6 dé tao ra trdi nghiém twong tdc truc quan va phong phii
cho ngueoi diing. Két qua nghién ciru cung cdp mot khung kién tric tong thé va chi tiét, tao
nén tang cho viéc trién khai thuc té du dan Phong truyén théng do tai Truong Dai hoc Mo Ha
NGi, dong thoi cé thé dwoc tham khdo va dp dung cho cdc co sé gido duc khéic ¢6 nhu cau
tuong tur.

Tir khéa: di san sé, metaverse, phong truyén théng do, thue té do, Ti ruwong Dai hoc Mo Ha Ngi

I. Giéi thiéu

Su phat trién manh mé& cua cong
nghé s6, dac biét 1a sy xuat hién cua
Metaverse, dang dinh hinh lai cach thic
ching ta tuong tac v6i khong gian sd va
bao t6n di san van hoa (Smith & Johnson,
2023). Trong linh vuc gido duc dai hoc,
Metaverse md ra tiém nang to 1én trong
viéc s6 hoa va twong tac voi di san truong
hoc, tao ra nhirng trdi nghiém hoc tap va
tham quan ddc ddo vuogt qua cac gidi han

"' Truong Pai hoc Mé Ha Noi

vé khong gian va thoi gian (Wang & cong
su, 2024).

Truong Pai hoc Mo Ha Noi, dugc
thanh 1ap nam 1993, 1a mdgt trong nhirng
co sO giao duc dai hoc cong 1ap hang dau
tai Vi¢t Nam trong linh vyc dao tao tu
xa va hoc tap sudt doi. Vai lich st phat
trién trén 30 nim, nha truong da tich liy
dugc nhiéu gid tri van hoéa, thanh tyu
gigo duc va di san quy bau can duogc bao
ton va phéat huy. Viéc xay dung Phong



truyén thong 4o trén nén tang Metaverse
khong chi gop phan sé hoa va bao ton
cac gia tri ndy ma con tao ra mot khong
gian tuong tic da chiéu, giup két ndi
cong ddng va truyén cam hing cho cac
thé hé sinh vién.

Muc tiéu ctia nghién ciru nay 1a dé
xuat mot kién triic tong thé cho Phong
truyén thong ao cua Trudng Dai hoc Mo
Ha Noi, tan dung cac cong nghé web hién
dai va hinh anh 360 do. Kién triic dé xuét
can dam bao cac yéu cau vé tinh twong
tac cao, trai nghiém nguodi dung phong
pha, kha ning md rong va cé thé tich hop
v6i cac hé thong hién co cia nha truong.
Pong thoi, nghién ctru ciing dé xuit cac
giai phap k¥ thuat va cong nghé cu thé dé
hién thuc héa kién tric nay.

II. Co s& Iy thuyét
2.1. Metaverse trong gido duc dai hoc

Metaverse dugc dinh nghia 1a mdt
hé sinh thai s mé rong, tich hop céc cong
nghé web hién dai va thuc té 40, tao ra moi
truong twong tic da chiéu, thoi gian thuc
gilta ngudi ding va cac ddi tuong sd (Lee
& cong sy, 2023). Trong gido duc dai hoc,
Metaverse da dugc tmg dung thanh cong
trong nhiéu linh vuc nhu dao tao thuc
hanh, mé phong thi nghiém va t6 chic sy
kién truc tuyén (Chen & Zhang, 2024).

Nghién cuu cua Thompson va
cong su (2023) chi ra rang viéc tmg dung
Metaverse trong giao duc c6 thé nang cao
dang ké mirc do tuong tic va gin két cua
nguoi hoc. 78% sinh vién bdo cdo trai
nghiém hoc tap tich cuc hon trong moi
trudng 40 so v4i phuong phéap truyén
thong. Kim va Park (2024) ciing nhén
manh vai tro cua Metaverse trong vi¢c tao
ra cac trai nghiém hoc tap didm chim va ca
nhéan hoa.
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2.2. Metaverse trong béo ton di sin

Trong linh vuc bao tdn di san,
Metaverse da ching minh tiém ning to
16n trong viéc s6 hoa, tai tao va twong tac
v6i cac di san van hoa. Nghién cuu cua
Garcia va Rodriguez (2023) vé viéc sb hoa
céc bao tang chau Au cho thay Metaverse
c6 thé ting cudng dang ké kha nang tiép
can va tuong tac voi cac hién vat 30, déng
thoi bao tdn chi tiét cac dic tinh vat 1y cua
hién vat gdc.

2.3. Ung dung Metaverse trong
phong truyén théng dai hoc

Nhiéu trudng dai hoc hang dau trén
thé gidi da trién khai thanh cong cac du
an phong truyén thong 4o trén nén tang
Metaverse. Pai hoc Harvard da phat trién
“Harvard Heritage Virtual Museum” st
dung cong ngh¢ web va hinh anh 360 do
dé tai hién lich st cua truong (Brown &
cong su, 2023). Tai Chau Au, Pai hoc
Oxford dd trién khai “Oxford Digital
Heritage Space” cho phép sinh vién va
khach tham quan kham pha cac bd suu tap
quy hiém trong méi trudng ao (Wilson &
Taylor, 2024).

I11. Phwong phap nghién ciru

Ap dung phuong phap nghién ciu
tong hop két hop phuong phap dinh tinh
va dinh lugng. Cu thé:

3.1. Nghién ciru so cdp

- Khéo sat truc tuyén voi 200 sinh
V‘ién Truong Dai h(_)(; Mé Ha Noi ve nhu
cau va ky vong doi voi phong truyén
thong 4o.

- Phong véan sau 05 giang vién va
chuyén gia trong linh vuc cong nghé gido
duc va béo ton di san sd.

- Thur nghiém prototype v6i nhom
ngudi ding thir (n=50) dé danh gia tinh
kha thi va hiéu qua cta kién trac dé xuét.
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3.2. Nghién citu thir cap

- Phan tich tai li€u va nghién ctru
lién quan dén Gng dung Metaverse trong
gido duc va bao ton di san.

- Nghién ctru cac truong hop dién
hinh vé viéc trién khai phong truyén théng
o tai cac truong dai hoc.

- Thu thdp va phan tich dir liéu vé
hi€u qua cua cac dy an tuong tu.

3.3. Quy trinh nghién cvuu

Nghién ctru duoc thyc hién qua nam
giai doan: (1) tong hop va phan tich tai
liéu thir cap, (2) thiét ké va thuc hién khao
sat, phong van, (3) phat trién kién triic so
bo, (4) danh gia va tinh chinh kién truc
thong qua thtr nghiém, va (5) hoan thién
dé xuét kién trac cudi cling.

IV. Két qua nghién ciru va thao luin
4.1. Pé xuit kién tric tong quan

Duya trén két qua phén tich tir khao
sat nguoi dung (n=250) va nghién curu céc
trién khai thanh cong tai mot $6 truong dai
hoc trong khu vyc, nghién ctru dé xuat mot
kién trac tong thé cho Phong truyén théng
ao cua Truong Pai hoc Mé Ha Noi. Kién
trac nay duoc xay dung trén nén tang web
hién dai, tich hop cong ngh¢ hinh anh 360
dd va cac giai phap tuong tac tryc quan.

Phan tich dir liéu khao sat cho thay
ba yéu té chinh dugc ngudi ding quan tim:
kha nang truy cap dé dang (82%), toc do tai
trang (75%), va tuong tac truc quan vdi ndi
dung (70%). Dua trén nhitng yéu cu nay,
kién triic dugc thiét ké v6i bon khu vyc
chirc niang chinh, mdi khu vuc dam nhan
mot vai tro dac thu trong vi¢c tai hién va
truyén tai di san s6 ciia nha truong.

4.1.1. Khu vyc trung bay

Khu vuc trung bay dong vai tro
trung tAm trong viéc bao ton va trinh bay

di san s6 cua nha truong. Khong gian
dugc thiét ké dé tai hién trung thyc phong
truyén thong thyc té thong qua cong nghé
hinh anh 360 d0 do phan gidi cao. Cac
hién vat, tu liéu va thanh tyu cda truong
dugc s6 hoa va to chire theo truc thoi gian
phat trién, tir ndm thanh lap 1993 dén nay.
Diém ndi bat ciia khu vuc nay 13 kha nang
tich hop thong tin da phuong tién, cho
phép nguoi dung khong chi quan sat ma
con tuong tic v6i cac hién vat sd thong
qua cac diém twong tac dugc tich hop san.

4.1.2. Khu vuc twong tdac

Khu vuc tuong tac dugc phat trién
nhu mdt khong gian hoc tép trai nghiém,
noi nguoi ding c6 thé tham gia vao cac hoat
dong tai hién lich sir va van hda ctia nha
truong. Cong nghé web 3D va animation
dugc tmg dung dé mo phong cac su kién
quan trong nhu 1& khai giang, 18 t6t nghiép,
va cac hoi thao khoa hoc tiéu biéu.

4.1.3. Khu vy thong tin

Khu vyc thong tin dugc thiét ké
nhu mot thu vién s, tap trung vao vi¢c
t6 chirc va trinh bay thong tin mot cach
co hé théng vé lich str, thanh tyu va dinh
huéng phét trién ciia nha truong. Thong
tin duoc phan loai theo cac chu dé chinh:
lich sur phat trién, co cau to churc, doi ngii
giang vién tiéu biéu, va thanh tich ctia cyu
sinh vién. Hé thong tim kiém thong minh
gitip nguoi dung d& dang tiép can thong
tin mong mudn.

4.1.4. Khu vuee giao tiép

Khu vuc giao tiép duogc xay dung
nhu mot nén tang két ndi cong dong, tao
diéu kién cho sy tuong tic giita nguoi
dung v&i nhau va véi dai dién nha trudong.
Hé théng tro chuyén thoi gian thuc va
dién dan thao luan duoc tich hop dé tao
moi truong trao doi thong tin va chia sé
trai nghiém. Pac biét, khu vuc nay con hd



tro viée td chue cac su kién truc tuyén va
gap g0 cong dong.

4.2. Kién tric chi tiét

Nghién ctru dé xuit kién trac chi
tiét cho ting khu vuc chtrc ning, véi cac
thong so k¥ thuat va giai phap cong nghé
cu thé nhu sau:

4.2.1. Khu vyc trung bay

Kién tréic khu vire trung bay dugc thiét
ké voi bon thanh phan cong ngh¢ chinh:

a) Hé thong hinh anh 360 do

- Trién khai cong nghé chup anh 360
dd do phan giai cao de tai hi¢n khong gian
thuc ctia phong truyén thong.

- Tich hop chirc ning dé quan sat chi
tiét cac khu vuc trung bay

- T6i wu héa chét luong hinh dnh
cho céc thiét bi va bang thong khac nhau

b) M6 hinh hién vat s6

- Chyp anh da goc (24-36 gbc) cho
cac hién vat quan trong

- Tich hop cong cu xoay, phong to
de€ quan sat chi tiét

- B6 sung thong tin mo ta cho timg
hién vat

c) Hé thong thong tin tich hop

- Tich hop van ban, hinh anh, am
thanh va video cho moi hién vat

- H6 trg dinh dang da phuong tién
pho bién (JPEG, PNG, MP3, MP4)

- Tbi wu hoéa tai trang voi cong nghé
lazy loading

d) T6 chuc trung bay

- Sép xép theo truc thoi gian phat
trién cua truong

- Phan loai theo chu d& (vin ban,
hién vat, hinh anh)

- Tao cac chuyén tham quan theo
chu dé
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4.2.2. Khu vuc twong tdac

Kién tric khu vuc twong tic tap
trung vao hai thanh phan chinh:

a) Mo phong su kién

- Tai hién cac sy kién quan trong
nhu 1€ khai gidng, 1€ tot nghi¢p

- Str dung cong ngh¢ web animation
de tao hi€¢u ung tuong tac

- Tich hop am thanh va hinh anh
lich st

b) Tro choi tuong tac

- Phat trién cac mini-game gido duc
ve lich sur truong

- Thiét ké hé thong cau dd va thir thach

-Tichhop bang xép hang va phan thudng

4.2.3. Khu vyc thong tin

Kién tric dwgc td chic voi hai
thanh phan:

a) Co so dit liéu thong tin

- Luu trr thong tin vé truong, khoa,
bo mon

- Quan 1y hd so giang vién va cyu
sinh vién tiéu biéu

- Cap nhat thong tin vé chuong trinh
dao tao

b) Giao dién truy cap

- Thiét ké responsive cho da thiét b

- Tich hop cong cu tim kiém néng cao

- H6 trg da ngon ngit (Viét - Anh)

4.2.4. Khu vue giao tiép

Kién trac khu vuc giao tiép tap
trung vao cac nén tang hd tro tro chuyén
truc tuyén

- Hé théng tro chuyén thoi gian thuc

- Phong tro chuyén theo chil dé va nhém

- Tich hop chatbot hd trg co ban
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4.3. Gidgi phdp ky thudt va trién
khai thir nghiém

Vé mit trién khai k¥ thuat, nghién
ctu d& xuidt st dung kién tric web
application don gian véi Node.js backend
va React frontend. Co s¢ dir liéu MySQL

dugc chon cho viéc luu trir thong tin co
cdu tric, trong khi hé thong file thong
thuong dugc st dung cho luu trir hinh anh
va video. Hé théng duoc trién khai trén
nén tang cloud co ban véi kha ning mé
rong theo nhu cau.

DOIVODICH

Hinh 1. San pham trién khai thir nghiém

Két qua danh gia tir nhdm nguoi
ding thir nghiém (n=>50) cho thay muc do
hai 1ong cao vé tinh dé sir dung (92%), tc
d6 phan hdi (88%), va chét lugng hién thi
(85%). Dic biét, tinh don gian trong thiét
ké va trién khai gitip giam dang ké chi phi
phat trién va bao tri, dong thoi tang tinh
kha thi ctia dy 4n trong diéu kién ngudn
luc han ché.

V. Két luin

Nghién ctru da dé xuit mot kién
triic tong thé cho Phong truyén théng
a0 cua Truong Pai hoc M Ha Noi trén
nén tang web hién dai. Kién trac nay
dap tng cac yéu cau vé bao ton di san
s6, tuong tic nguoi dung va kha ning
mo rong, dong thdi dam bao tinh kha
thi trong trién khai. Két qua thir nghiém
cho thiy murc do hai 1ong cao ciia ngudi
dung vé tinh d& sir dung (92%) va chat
lugng trai nghiém (88%).

Viéc trién khai thanh c6ng du 4n nay
s& khong chi gop phan bao ton va phat huy
gia tri di san cua Truong Pai hoc Mo Ha

No6i ma con tao tién 1& cho viéc ung dung
cong nghé sb trong bao ton di san gido
duc tai Viét Nam. Nghién ctru dé xuét cac
nghién ciru tiép theo tap trung vao viéc
phat trién cac cong cu tuong tac nang cao
va mé rong kha nang tich hop vdi cac hé
théng quan 1y hoc tap hién dai.

Loi cam on: Nghién clru nay dugc
tai tro boi dé tai cap Truong Pai hoc Mo
Ha Noi, ma s MHN2023-OU5-02.41.
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PROPOSED ARCHITECTURE FOR A VIRTUAL
TRADITIONAL ROOM BASED ON THE METAVERSE
PLATFORM FOR HANOI OPEN UNIVERSITY

Nguyen Dinh Tuong’®

Abstract: In the context of rapid digital transformation in higher education, Metaverse
technology offers new opportunities to preserve and promote the cultural and historical
values of educational institutions. This study proposes a comprehensive architecture for
developing a Virtual Traditional Room on the Metaverse platform at Hanoi Open University.
Employing a methodology that synthesizes research and analyzes typical cases, we propose a
multi-layered architectural model including four main functional areas: the exhibition area,
the interactive area, the information area, and the communication area. The architecture
leverages modern web technologies and 360-degree imagery to deliver an intuitive and
immersive user experience. The research provides a detailed and holistic architectural
framework, laying the groundwork for the practical implementation of the Virtual Traditional
Room at Hanoi Open University while also serving as a reference for other educational
institutions with similar needs.

Keywords: digital heritage, metaverse, Hanoi Open University, virtual traditional room,

virtual reality
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