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SCIENCE - TECHNOLOGY

XAY DUNG KHOA HOC TRUC TUYEN TREN €O SG TiCH HOP
CAC CONG NGHE SU DUNG XBLOCK TREN NEN OPEN EDX

BUILDING ONLINE COURSES BASED ON THE INTEGRATION OF TECHNOLOGIES

USING XBLOCKON EDX PLATFORM

TOM TAT

Chuyén ddi so trong trudng dai hoc hién nay dang dién ra hét stic manh mé
trén thé gidi va 6 Viét Nam. Mt trong nhitng van dé quan trong trong d6 la hé
thdng hoc liéu va gidng day truc tuyén qua mang Internet. Nén tang open edX la
mdt MOOC ma nguén mé hién dugc st dung phé bién trong cac trudng dai hoc
trén thé gidi. Open edX hé trg cdc cong nghé mdi, hién dai nhu Al, dién toan ddm
may, cong nghé VR/AR, phong thi nghiém &o... Trong Open edX ¢6 mot thanh
phan quan trong dem lai su mém déo, su dé rang mé& rong va cho phép tao ra cac
khéa hoc tryc tuyén hiéu qua, tiy bién theo ngudi st dung d6 la XBlock. Trong
bai bdo nay, chling tdi tién hanh nghién ctiu vé XBlock, qui trinh tao ra XBlock va
tich hgp cac cong nghé, tinh nang khac nhau vao khda hoc tryc tuyén thong qua
XBlock. Két qua nghién cGu thi nghiém da minh chiing kha nang xay dung lén
cac khoa hoc truc tuyén véi su tich hgp cac cong nghé khac nhau str dung XBlock
|3 kha thi va c6 thé trién khai (ing dung trong thuc té.

Tir khéa: XBlock, Open edX, MOOG, hoc truc tuyén, md ngudn md, hoc liéu mé.

ABSTRACT

Digital transformation in University is currently taking place very strongly
in the world and Vietnam. One of the important issues in that is the system of
online learning materials and online teaching via the Internet. The Open edX
platform is an open source MOOC that is now commonly used in universities
around the world. Open edX supports new and modern technologies such as
Al, cloud computing, VR/AR technology, virtual laboratories... In Open eDX
there is an important component that is XBlock. XBlock brings flexibility, ease
of use to courses, and allows users to create effective, customized online
courses of their own. In this article, we conduct research on XBlock, the
process of creating XBlock and the integrating different technologies and
features into an online course through XBlock. Experimental research results
have proven that it is possible to build online courses with the integration of
different technologies using XBlock and it is possible to implement the
application in practice.

Keywords: XBlock, Open edX, MOOC, online teach, open source, courseware.
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1.PAT VAN BE

Open edX hién dang la mot nén tdng ma ngudn mg,
mién phi va cho phép trién khai cac khoa dao tao truc
tuyén I6n trén thé gi¢i (MOOCQ) [1, 2, 3]. Open edX co kién
trac cho phép hé trg va tich hgp nhiéu cong nghé mdéi khac
nhau dé tao ra khéa hoc hiéu qud. T8 chuc hé théng hoc
truc tuyén trén nén Open edX thé hién nhu trén hinh 1 [4].
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Hinh 1. Hé thong hoc truc tuyén trén nén Open edX

Mot thanh phan cét 16i nhat cia Open edX ma cho
phép tao ra khéa hoc, mé rong nhiéu tinh nang cho khéa
hoc va tich hop nhiéu cdng nghé vao khoa hoc dé chinh la
XBlock ctia nén Open edX. Hinh 2 thé hién vai tro, vi tri clia
Xblock trong hé théng hoc truc tuyén trén nén Open edX.
XBlock la mét kién tric thanh phan cho phép cac khoa hoc
dugc xay dung théng qua viéc st dung cac thanh phan cé
thé tuy chinh. N6 cho phép ngusi phét trién c6 thé tao céc
thanh phan khoéa hoc doc 1ap cda riéng ho ma c6 thé hoat
dong ghép nai vai cac thanh phan khac.

XBlock cho phép nhiing ngudi phat trién ma rong kha
nang cua cac khoa hoc truc tuyén. Tinh linh hoat cua
XBlock lam cho Open edX tr& thanh mét nén tang manh
mé trong giang day truc tuyén. Véi vai trd quan trong cla
XBlock trong nén tang Open edX nhu vay, trong bai bao
nay ching téi sé di sdu vao viéc phat trién va tich hgp cac
cong nghé khac nhau nhu VR/VA, Al, dién toan dam may,
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bai gidng chudn SCORM... cho mét khéa hoc théng qua

XBlock [4, 5].
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Hinh 2. Vai tro, vi tri ctia XBlock

Phan con lai clia bai bdo dugc t8 chiic nhu sau: phan 2
dé cap dén cau truc ctia mot XBlock, cach xay dung va trién
khai cia mét XBlock trén nén Open edX; phan 3 la phan
chinh ctia bai bao. Trong phan nay chdng téi tién hanh xay
dung XBlock méi va tich hgp cac cong nghé thong qua
XBlock dé xay dung mét khéa hoc mai hiéu qua; phan 4 1a
phan thuc nghiém khéa hoc méi véi XBlock va cudi cling la
phan két luan cda bai béo.

2. XAY DUNG XBLOCK TREN NEN OPEN EDX

XBlock 1a mét API cia open edX va dugc phat trién vai
ngdn ngit Python. Open edX cung cap mot thu vién XBlock
SDK cho phép ngudi st dung c6 thé phat trién XBlock cua
riéng minh.

XBlock giéng nhu cac ung dung Web thu nho: chung
duy tri trang thai trong mot 16p luu trd, ty hién thi thong
qua cac khung nhin va xt ly cdc hanh déng ctia ngudi dung
théng qua cac trinh x( ly. XBlock khac véi cac ing dung
Web & ché ching chi hién thi mét phan nhé cda trang Web
hoan chinh. Giéng nhu cac thé HTML <div>, XBlock c6 thé
dai dién cho cac thanh phan nhé nhu mot doan van ban,
mot doan video, mot trudng nhap cé nhiéu lua chon; hodc
no cling c6 thé 16n nhu mét phan, moét chuong hodc toan
b6 khoéa hoc.

XBlock dugc thiét k& va xay dung phai dap Ung hai tiéu
chi cot 16i:

« XBlock méi phai doc lap véi cac XBlock khac, cé nghia
13 ngudi st dung c6 thé sir dung mot XBlock méi ma khéng
phu thudc vao nhiing ngudi khac.

+ Chlng c6 thé hoat déng cung véi cac XBlock khac, ¢
nghia 1a ngudi sit dung cé thé két hop cac XBlocks theo
cach linh hoat cho ngudi dung [5].

2.1. Cau truc cta Xblock
Cau trac ctia mét XBlock gom cac thanh phan (hinh 3):
« Trudng (Fields): D& luu trir trang thai ctia Block.

« Phuong thiic (Methods): D€ xac dinh cac hanh vi cda
XBlock.
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« Phan doan (Fragments): la mot phan cta trang Web
dugc trad vé tir phuong thuc hién thi XBlock. N6 bao gém
cac tép HTML, JS, CSS.

« XBlock con: XBlock c6 thé chita cac XBlock con trong
né dudi dang cdu trac phan cap XBlock.

« Runtimes: XBlock SDK, edX LMS, edX Studio.

« X ly sy kién (Event Handler): Cac su kién dugc tra vé
b&i may chd hodc trinh duyét dé thu thap théng tin vé cac
tuang tac véi phan mém hoc liéu. Trong khéa hoc, cac su
kién chl yéu la do XBlock phat sinh va cac su kién trong
qua trinh danh gia diém ngugi hoc sinh ra.

Hinh 3. Cac thanh phan ctia mot XBlock
2.2. Cac budc xay dung mot XBlock méi

Pé xay dung mdt XBlock méi can phai thuc hién qua 3
budc (hinh 4): Cai dat cac phan mém tién quyét, cai dat
XBlock SDK trén méi trudng o va sau do la tao XBlock mai

[5, 6].

Cai @4t didu kién tién quyét clia XBlock

5

Tao Block vJi Block SDK
v

Hinh 4. Cac budc xay dung mot XBlock méi

Trong budc 1, ngudi st dung can tién hanh cai dat cac
diéu kién tién quyét bao gbm ngén nglt Python, cong cu
Git va moi trudng do Python (env) dé phét trién XBlock.
Budc 2 ti€én hanh cai dat bd SDK ctia XBlock 1én méi trudng
d0. Cu thé budc nay sé thuc hién viéc tao ra thu muc lam
viéc, tao va kich hoat méi trudng 4o, sao chép cai dat
XBlock SDK. Va budc cuéi cung la xdy dung mot XBlock
m&i. Trong budc nay nguoi st dung phai thuc hién cac
budc sau:

Bu'éc 1: SU dung XBlock SDK @€ tao ra thanh phan cét
16i cia XBlock mi.

Budc 2: Cai dat XBlock vao moi truéng may do (env).
Budc 3: Tao CSDL SQLite

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Bu'dc 4: Chay Server XBlock SDK.

Buéc 5: Chay test th{t v6i trinh duyét va kiém tra XBlock
mdi tao ra.
3. XAY DUNG KHOA HOC TREN CG SG TiCH HQP CAC
CONG NGHE SU DUNG XBLOCK

XBlock ctia open edX cho phép ngudi sir dung dé dang
m& réng tich hop cac tinh ndng, cdc cdng nghé khac nhau
vao khoa hoc dé dap uing nhu cau cta ngudi hoc. Trong
bai bdo nay, ching t6i st dung XBlock dé tich hgp céac
cdng nghé VR, Al, chudn SCORM va dam may vao khoa
hoc. Cu thé:

- Tich hop bai gidng dang VR

- Tich hgp Chatbot (Al)

- Tich hop bai gidang chuan SCORM

- Tich hgp ddm may OpenStack hoac GCloud.

Qua trinh thuc hién nhu sau:

Buéc 1: Tao cac XBlock thanh phan gém XBlock VR,
XBlock Chatbot, XBlock SCORM, XBlock OpenStack trén co
s& XBlock Hastexo.

Buéc 2: Tao khda hoc mai trén nén open edX (ban chat
cling la mét XBlock).

Buéc 3: Tich hop cac XBlock tao & budc 2 nho tinh nang
nang cao dugc hé trg béi nén open edX.

Buéc 4: Kiém tra, chay thit va tinh chinh.

Hinh 5 thé hién khéa hoc dugc mé rong tinh ning véi
mot s6 cong nghé khac nhau dugc tich hgp théng qua
XBlock. Trong moé hinh cé hai loai XBlock dac biét quan
trong trong viéc tao ra méi trudng hoc phuc tap, phan tan
d6 la phong thi nghiém ao VLAB va viéc két néi dam may
vGi XBlock Hastexo. VLAB nhdam muc dich tang cudng viéc
hoc cdc mén khoa hoc va ky thuat thong qua céac thi
nghiém biéu dién. Cac thit nghiém dugc thiét ké dudi dang
méd phéng hoac dugc kich hoat tir xa. Phong thi nghiém
dugc kich hoat tir xa cho phép ngudi dung két néi véi thiét
bi thuc bang trinh duyét web. Xblock Hastexo cho phép
tich hgp véi dam may OpenStack hodc GCloud dé té chuic
cac khdo hoc phan tan phuc tap.

Chatbot
(A1)

Hinh 5. Khéa hoc ¢ tich hop cdng nghé véi XBlock
4. THUC NGHIEM
4.1. Thiét ké cac XBlock

Trong phan thuc nghiém ching téi tién hanh xay dung
mot s6 XBlock va tich hop vao khéa hoc. Cu thé chung téi
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tién hanh thiét ké cac XBlock Chatbot, XBlock SCORM va
XBlock VR/AR. Hinh 6 13 cac biéu d6 thiét ké cac XBlock.
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Hinh 6. Biéu d6 XBlock diém danh (a); Biéu d@o Xblock VR (b); Biéu dd Xblock
SCORM (c)
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4.2. Cau truc cha cac XBlock méi

Hinh 7 13 cau truc cla cac XBlock Chatbot diém danh,

XBlock VR, XBlock SCORM. Trong do6:
« Thu muc html chia giao dién véi ngudi st dung.

« Thu muc js: Chiia cac phuong thic x( ly phia nguoi

dung.
« Thu muc css: Pinh dang css cho file myxblock.html.

Hinh 7. XBlock Chatbot (a); XBlock VR (b); XBock SCORM (¢)
4.3. Két qua

Céc XBlock sau khi tich hgp vao khéa hoc va chay thu,
két qua da cho phép tao ra khda hoc véi cac tinh nang
dugc mé rong badi cac XBlock dugc tich hgp vao. Hinh 8 la
két qua chay tinh nang diém danh trong khoéa hoc. Trong
thr nghiém nay Chatbot sé tu dong diém danh ngudi hoc
theo thai gian dinh trudc hodc dat thoi gian ngau nhién.
Hoc vién c6 nhiém vu trd 15i diém danh sau mét khodng
thdai gian dinh trudc.
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Biém danh SEDIT & @

Editing: Diém danh

Hinh 8. Két qua chay Chatbot diém danh
5. KET LUAN

XBlock cia nén Open edX thuc sy la mét cong cu manh
trong phat trién hé théng gidng day truc tuyén, nhat la
trong thoi dai dang dién ra viéc chuyén déi sé trong cac
trudng hoc néi chung, trong trudng dai hoc néi riéng. N6
cho phép thuc day viéc chuyén déi s6 trong trudng hoc
dién ra nhanh han, thuan Igi han. Trong bai bao nay chiing
téi da nghién cdu vé XBlock, qui trinh tao ra XBlock va ting
dung vao xady dung khoa hoc truc tuyén véi su tich hop
nhiéu cdng nghé khac nhau théng qua XBlock. Két qua thir
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nghiém cho thdy khoéa hoc xay dung st dung XBlock dé
tich hgp cac tinh nang khac nhau dem lai cho khéa hoc
hiéu qua, tuy bién theo nhu cau ngudi st dung. Thai gian
ti€p tGi ching téi sé hoan thién qui trinh thiét ké cac khoa
hoc tuy bién d6i v6i ca nhan ngudi hoc vai XBlock; xay
dung khoéa hoc phuc tap dua trén céng nghé ddm may di
dong véi OpenStack va GCloud.
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