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A COMMUNITY PORTAL FOR EDUCATION BASED ON ONTOLOGY
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TOM TAT

N6i dung cta bai bao dé cap dén mét céch tiép can méi trong viéc xady dung mét céng théng tin
gido duc dua trén nguyén tic ciia mét mang xa hoi. Trong dé céng déng nguoi str dung déng vai tro
hat nhan, cung cép cac ngudn tai nguyén ciing nhu tri thirc duoc chia sé. Nhdm téng kha ndng suy
dién ngdr nghia va tinh mé roéng, hé théng duoc xdy dung dwa trén nén tang cia cong nghé Web ngiv
nghia véi ontology véi 3 muc tiéu: (i) mé hinh héa tri thirc dé chia sé trong cong dong; (i) hé tro tim
kiém theo ngi¥ nghia cac tai nguyén hoc tap; (i) mé hinh héa mét mang xa héi ngudi str dung trong
céng dong.

ABSTRACT

This paper presents a new approach to build an education information portal based on the
principle of social networks. In such a user centric portal, users have to provide resources and
knowledge for sharing. In order to increase the semantic reasoning ability, the system is built up on
the basis of ontology in Semantic Web. There are three purporses to apply ontology in this system: (i)
representing of shared knowledge in a community; (ii) supporting for semantic searches of learning

contents; (iii) modeling a social network that represents the individuals of the community.

I. PAT VAN PE

Trong nhimg ndm qua, cong ngh¢ thong
tin, dac biét 1a Internet, da gop phan rat 1on vao
viéc xay dung va d6i mai cac hé thong giao duc
voi cac khoa hoc truc tuyén, cac kho chira tai
liéu hoc tap, dap trng duoc nhiing ti€u chi gido
duc moéi: hoc moi noi, moi lac, hoc theo sé&
thich, ... Tuy nhién, cic hé thong gido duc dang
gip phai mot s6 kho khan nhu: (i) thiét ké, phat
trién, quan 1y, chia sé cac tai nguyén gido duc;
(ii) phan phdi cac dich vu gido duc va tai liéu
hoc tap ca nhan [1, 2].

Web ngit nghia la sy m¢ rong cua World
Wide Web bang cach thém vao cac md ta ngir
nghia cua thong tin du6i dang ma chuong trinh
may tinh ¢ thé “hiéu” va do viy cho phép xir
ly thong tin hiu qua hon [3]. Co ché cho phép
chia sé va trao d6i ngit nghia cua thong tin la
ontology. Theo [1, 2, 4], trong cac h¢ thong
giao duc, ontology dugc su dung chu yéu cho 3
muc dich: (i) xdy dung ciu trac, dién giai ngir
nghia, danh chi muc, tim kiém tai nguyén hoc
tap. (ii) biéu dién va luu trit tri thire, va (iii) tao
cac phuong phap giang day, cac hoat dong hoc
tap Gmg voi muc ti€u, so thich, ning luc cia
tirng ca nhan.

No6i dung cia bai bao deé cap dén mot
cach tiép can mdi trong xdy dung mot cong
thong tin gido duc dua trén nguyén tic ctia mot
mang xa hdi. Ontology dugc 4p dung trong hé
thdng nay v6i 3 muyc dich sau: (i) mé hinh hoa
tri thirc chia sé trong cong dong vé mot linh
vue; (ii) to chirc danh chi muc hd tro tim kiém
theo nglt nghia cac tai nguyén hoc tap; (iii) mo
hinh héa mot mang x4 hoi thé hién su dong gop
chia sé clia cic ca nhan trong cong dong.

Il. CAC HE THONG THONG TIN GIAO
DUC DUA TREN ONTOLOGY

Hién nay dd c6 nhiéu hé thong gido duc
dugc xdy dung theo cach tiép can s dung
ontology. Dua trén cac tinh ning ciia hé thong
ma ta c6 thé phan loai chung thanh 3 nhom chi
yéu sau: (i) cac hé thong chia sé tai nguyén giao
duc tryc tuyén: GEM [5], Connexions [6]; (ii)
cac mang chia sé ngang hang vé tai nguyén gido
duc: POOL [7], Edutella [8]; va (iii) cac hé
thong Elearning dya trén ontology: PIP [1, 9],
TANGRAM [2, 10].

2.1 Hé thong chia sé tai liéu GEM

GEM - The Gateway to Educational
Materials (http://thegateway.org) la hé thong
dugc xay dung bséi NLE (National Library of


http://thegateway.org/
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Education), lién két nhiéu t6 chirc gido duc, thu
vién nham muc dich luu trir va chia sé tai
nguyén giao duc mé. GEM hd tro 2 kiéu thanh
vién: (1) thanh vién GEM la c&c nha giao duc;
(2) thanh vién GEM Consortium 1 cac té chuc
va c& nhan mudn gép phan xay dung kho chira
tai nguyén gido duc cua Gateway. Ontology
trong GEM duoc chia thanh nhiéu khdi, mdi
khdi 1a mot tr vung diéu khién (controlled
vocabulary), va dugc gheép lai thanh mét lugc
d6 thng nhit.

2.2 Dy an Connexions

Du an Connexions (http://cnx.rice.edu)
thudc truong Rice University ¢ muc dich xay
dung kho chira tai liéu hoc tdp mo va cac cong
cu hd tro tao bai giang ciing nhu chia sé va khai
thac tri thirc. Connexions khuyén khich cong
ddng gdm giao vién, sinh vién khai thac lién két
gitia cac khai niém, khoéa hoc va mén hoc, tham
gia dong gop tri thirc dé xay dyung va chia sé tai
liéu hoc tép. Klen trac Connexions dugc thiét
ké tap trung, gdm 2 thanh phan chinh: (1) Kho
chtra n6i dung phuc vu cong ddng gom tai lidu
hoc tap mé va cac khdi tri thirc; (2) cac cong cu
phén mém nguén mo hd tro viée tao, quan 1y,
str dung va chia sé cac module thong tin.

2.3 H¢ thong lwu trir va chia sé POOL

POOL - Portal for Online Objects in
Learning (http://www.edusplash.net) 1la mot du
an cua tap doan TeleLearning NCE, Canada,
nhim xiy dung co s& ha tang theo mo hinh
peer-to-peer, két ndi nhidu kho chira tai nguyén
gido duc khong dong nhat thanh mot mang ludi
[7]. POOL tép trung phat trién 2 coéng nghé: (1)
“POOL, POND va SPLASH” 1a kién trac phan
tan cho mang peer-to-peer gdbm cac kho chira;
va (2) CanCore, giao thirc siéu dir liéu mo ta tai
nguyén gido duc. Giao thirc CanCore gdm mot
tap cac thanh phén mo ta tai liéu, duoc chon lya
tir cac thanh phan cua cac chuan Dublin Core,
IMS va hoan toan tuong thich v6i chuén IEEE
LOM 1484.

2.4 Mang chia sé ngang hang Edutella

Edutella(http://www.edutella.org/edutella
shtml) 12 mot mang peer-to-peer két ndi cac
site giao duc khong dong nhat vé hiéu ning,
kich thudc luu trir, sé nguoi s dung, ... voi
nhiéu kiéu kho chura tai nguyén, ngén ngit truy
véan, va kiéu lugc do siéu dir liéu khac nhau,

nham muc dich trao doi thong tin vé tai nguyén
giao duc. Céc dich vu cta Edutella gém: (D
Dich vu truy van:truy lyc vao siéu dit liéu RDF
dugc luu trong cac kho chua phan tan, sir dung
cic ngdn ngit truy van RQL, TRIPPLE; (2)
Dich vu nhan ban: hd tro tinh san dung va can
bang tai dé dam bao tinh nhat quan va toan ven;
(3) Dich vu anh xa (bién dich cac tur vyng siéu
dir liéu khac nhau, cho phép két hop giita nhiéu
bén); (4) Dich vu Mediation (xac dinh céc
khung nhin két hop dir liéu tir nhiéu nguén siéu
dir lidu va diéu hoa xung dot va chong chéo
thdng tin).

2.5 Hé thong tao ké hoach giing day PIP

PIP - Personalized Instruction Planner
(http://peonto.cityu.edu.hk/index.jsp) 1a  hé
thong hd trg giang day ngon ngir tiéng Anh
trong cac truong trung hoc & Hong Koéng. Muc
tiéu cua PIP 1a xdy dung ké hoach hoc tip ca
nhan cia timg hoc sinh dua trén thong tin vé
hoc sinh d6 nhu ning luc, so thich, ... két hop
v6i phuong phap giang day cua gido vién. Co 5
chtrc nang chinh dugc két hop trong PIP: (1)
Chirc nang quan tri: ¢6 thé thay doi luge do
ontology; (2) Thiét ké chuong trinh hoc c4
nhan; (3) Tao ké hoach giang day; (4) Quan ly
hé so nguoi st dung; (5) Tim kiém tai nguyén
hoc tap tur Internet (Global Search) hodc tir PIP
(Local Search). Co ché tim kiém theo tir khoa
¢6 két hop bo loc két qua. PIP sir dung ontology
framework PEOnto, gdbm 5 ontology két hop
voi nhau: (1) People Ontology biéu dién ca
nhén tham gia hé¢ thong, (2) Subject Domain
(Language) Ontology biéu dién tri thirc linh
vuc; (3) Curriculum Ontology biéu dién ké
hoach giang day nhu duong hoc (learning path),
muc ti€u, cac hoat dong hoc tap; (4) Pedagogy
Ontology biéu dién chién lugc/phuong thirc t6
chure tai nguyén gido duc; va (5) PEA Ontology
mo ta vai tro, chirc ning ctia cac Agent.

2.6 Hé thong tao bai giang TANGRAM

TANGRAM(http://iis.fon.bg.ac.yu/TAN
GRAM/home.html) 1a ung dung xay dung bai
giang va tai liéu hoc tap cho giang vién va sinh
vién dai hoc trong linh vuc IIS (Intelligent
Information Systems). TANGRAM tép trung
dién giai chi tiét tai lidu theo ciu tric nham muyc
dich sir dung lai ting thanh phén cua tai liéu.
Céc module chuc niang chinh cia TANGRAM
gém [2]: (1) module quan 1y ndi dung; (2)
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module quan 1y nguoi sir dung; (3) module lip
rap dong: tu dong ghép cac don vi ndi dung
thanh tai liéu hoc tdp cé nhan; (4) module giao
dién nguoi st dung.

TANGRAM xay dung nhiéu ontology
két hop dé dién giai tai litu bao gom: (1)
ALOCoM CS(ALOCoM Content Structure) mo
ta cu trac tai lidu; (2) ALOCoM CT
(ALOCoM Content Type) mo ta thé loai tai
li¢u; (3) Domain IIS, m6 ta linh vue IIS, duge
phat trién dya trén siéu lugc dd trong SKOS
Core Ontology; (4) LP (Learning Path), xac
dinh chudi cac chu dé hoc tap cho timg c4 nhan
thdng qua Domain 11S; (5) User Model (UM)
Ontology biéu dién thong tin vé nguoi sir dung.

. CONG THONG TIN GIAO DUC CONG
DPONG BKEDUPORTAL

T nhitng khao sat da thuc hién, ching
t6i dé xuat xdy dung mot hé thong thong tin
gido duc cong dong, hd trg cong dong nguoi sur
dung chia s¢ va tim kiém tri thic ciing nhu tai
nguyén trong linh vuc gido duc. Mot trong
nhing dic diém chu yéu cua hé thong thong tin
cong ddng nay 1a tat ca cac nguén tri thirc linh
vuc, tai nguyén chia sé va cong dong ngudi st
dung ludn c6 su thay doi thuong xuyén. Ngudi
st dung khong chi dong vai tro ciia mot nguoi
“tiéu thu” ma con phai dong ca vai tro cia mot
“nha cung cip”. Tuy vio vai trd ciia timg ddi
tugng, ma nguoi st dung c6 thé tham gia cap
nhat tri thire vé linh vuc hodc dong gop chia sé
céc tai nguyén. Hat nhan cua hé thong nay la
mot mdt cong thong tin gido duc co tén la
BKEduPortal vai cac chirc nang dugc minh hoa
trong hinh 1.
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Hinh 1. Kién triic cong théng tin BKEduPortal

Gidng nhu cac cong thong tin dugc xay
dung trén nén tang cua cac hé quan tri ndi dung
(CMS), BKEduPortal cung cép cac kénh thong
tin khac nhau da dugc bién tap vé giao dyc va
dao tao. Vi dy, hé thong tu dong thu thap thong
tin vé tin tic, sy kién, bai viét vé gido duc da
dugc bién tip tu nhiéu website giao duc.
BKEduPortal hd tro chia sé tai liéu theo hai
phuong phap: (1) hé thong thu thap tu dong tao
tai nguyén chia sé (vd. sach dién tir, bai giang
tir cac hé théng dao tao truc tuyén); (2) ngudi
sir dung dong gop tai liéu cho cong dong theo
linh vuc chi dé da dugc md hinh hoa trong hé
thong. Ngoai ra, BKEduPortal con c6 chic
ning tu van vé gido duc dao tao, mang sdc thai
cua mot h¢ chuyén gia. Vi dy, c6 thé tra 1oi cau
hoi vé thi tuyén dai hoc nhu quy ché, nganh
nghé dao tao,... Bac biét, BKEduPortal ¢ chirc
nang cua mot mang xa hdi phuc vu cong déng:
gan két nhitng thanh vién c6 cing so thich, linh
vuc chu dé quan tdm; cho phép cac thanh vién
lién lac, trao ddi, gidi thi€u théng tin nhu kinh
nghiém lam viéc, thong tin tuyén dung, danh
gia vé tai nguyén nhu khoa hoc, tai liéu.

Muc dich st dung ontology trong hé
thong 1a gitip mé hinh hoa dé dang cac tri thirc
chung trong timg linh vyre (vi du cac chu dé hoc
tap, danh muc nganh nghé, chuyén moén hoc
tap,...), cic ngudn tai nguyén (vi du tai liéu hoc
tap, cac cau hoi thuong gip,...) dugc chia sé
trong cong dong ngudi st dung. Ngoai ra
ontology con dugc sir dung dé mé hinh hoa céac
loai d6i twong sir dung khic nhau trong cong
ddng nguoi sir dung dé tao thanh mot mang xa
hoi, qua d6 chung ta c6 thé xac dinh duogc cac
chuyén gia va mdi quan hé cia ho trong mot
linh vuc. M¢t nhom cac chuyén gia hay con goi
la k¥ su tri thic s€ chiu trach nhiém xay dung
va cai tién lugc dd ontology. Co s tri thire dua
trén ontology cua hé théng c6 thé duoc cap nhat
theo hai phuong thirc chinh: (i) Nguoi st dung
dang nhap va st dung tryc tiép cac chirc ning
(giao dién) clia cong thong tin gido duc dé tao
tri thirc chia sé; (ii) Nguon tri thirc chia sé co
thé duoc thu thap tu dong tir cac hé phan hé hd
tro mo td ngli nghia tai nguyén hoc tap dung
ontology (vi du h¢ thong hd trg xuét ban tai liéu
hoc, thong tin khoa hoc sir dung ontology, ...).
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IV. ONTOLOGY CHO CONG THONG TIN
GIAO DUC

Theo kién trac cua cong thong tin
BKEduPortal, mdi chtc ning hé théng nhu
Chia sé tai liéu hoc tap, Tu Vén giao duc, ... 1a
mét trinh Umg dung dugc gin vao cong thong
tin. Do d6 yéu cau cua ontology la phai biéu
dién dugc tri thirc can thiét cho cac mg dung.
Ngoai cac khai niém tri thitc chung, mdi ng
dung lai c6 déc thu riéng. Do do, yéu cau thiét
ké 601 v6i ontology 1a: (1) phong phu va ding
dan vé tri thirc; (2) kha ning sin sang va de
dang ap dung; (3) kha ning mé rong va cai tién;
(4) kha nang chia sé tri thuc giita nhidu tng
dung.

Ontology téng quat g h =
’ Con nguor
[ EFN) | L
_ Linhwe ___ Tainguyen )
Ontology ICT Ontology Ontology g dung Ontology Gido

Ty dong héa chia sé tai liéu duc va tu van

Hinh 2. Minh hoa 3 khéi va cdc quan hé

Tir yéu cau thiét ké trén, ontology dugc
thiét ké phan tdng voi cac khai niém phan lam
ba khdi chinh (hinh 2).

% Mot 1a cac khai niém mo ta tri thirc vé linh
vuc dudi dang cac chu dé va phan nhom
cta ching. Vi du cac chu dé& vé Windows
XP, Linux thudc vé nhém cha dé Hé diéu
hanh, Oracle, MySQL thudc vé Co so dir
lidu. Trong d6 Hé diéu hanh va Co so dit
liéu 1a cac nhom con cua Cong nghé thong
tin. Cac chu dé duge coi 1a mot 16p cac dbi
tuong tri thic trong chu dé& d6. V&i mdi
nhém chu dé, co thé thém cac thudc tinh
phan loai khac kém theo chu dé.

¢ Hai la cac 16p md td nhom cac loai tai
nguyén dugc chia sé trong hé théng. Vi du
ddi voi cac loai tai liéu hoc tap, co thé co
cac 16p con la Sach, Bai bao, Sach dién ti,
Bai giang,... V&i mdi nhom tai nguyén, cac
thudc tinh siéu dir li€u (meta-data) dugc lya
chon st dung dé mo ta tai liéu.

< Ba la cac nhém ddi twong ngudi st dung
ctia hé thong. Ciing giéng nhu tai nguyén,
cic thudc tinh cling duoc gin véi ting
nhoém nguoi sir dung dé mo ta cac ca nhan
va cac thong tin lién quan khac. Mdi quan
hé giita ngudi st dung véi cac khdi con lai
trong ontology théng qua cac lién két “Ia
tac gia”, “la nguoi dong gop”, “la ban

2

cua”,...

Ontology duogc thiét ké phan ting bao
gdm ontology thanh phan sau: (i) mot ontology
tong quat mo ta cac khai niém chung cua hé
thong; (i) nhiéu ontology linh vuc mé ta cac
mién ing dung khac nhau nhu Cong nghé théng
tin, Ty dong hoa, Co khi,...

Pé xay dung ontology giao duc theo
nguyén tic thiét k& ¢ trén, chung t6i sir dung
mé hinh biéu din ontology dugc phat trién dwa
trén OWL Full v6i 3 muec:

(1) Mic siéu lugc d6 (meta-schema): gdm cic
l6p  TopicCls, DocumentationCls va
PersonCls tmg véi cac siéu 16p dung dé tao
ra cac 16p mo ta trong cac khdi tri thic linh
vuc, tai nguyén va cong dong ngudi sir
dung. TopicCls, DocumentationCls va
PersonCls 1a cac 16p con cuia owl:Class.

(2) Mirc lugc dd (schema): gdbm cac 16p duoc
tao tur cac 16p & murc meta-schema. Trong
d6 Topic, Documentation va Person 1a céc
16p c6 kiéu tuong ung la TopicCls,
DocumentationCls va PersonCls. Tuy thudc
vao mdi loai hinh mg dung khac nhau, ma
cac 16p nay co thé duge md rong véi cac
16p con khac nhau. Vi du trong Ung dung
chia sé tai liéu hoc tap vé CNTT ta c6 ICT,
Database, OS,... la cac 16p chu dé con cua
Topic. Book, Paper, Ebook,... 1a cac ldp
con cua Documentation. Chua y Topic,
Documentation, Person ludn 1a 16p gbc cho
cac linh vyc chu dé, tai nguyén va con
nguoi.

(3) Mirc thé hién (Instance): bao gdm céac doi
tugng dugc tao voi cac 16p dinh nghia trong
mutre luge d6. Cac dbi tuong thé hién chinh
1a ngudn théng tin tri thie duoc chia sé va
do cong dong nguoi sir dung cap nhat trong
qua trinh st dung. S& luong cac thé hién
trong ontology thuong 1a rat 1én va khong
c6 sy han ché. Boi cong dong nguoi st
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dung chinh 14 ngudn cung cip cac thé hién
nén tinh phong phu cia hé thong nhu thé
nay la rat lon.
V. UNG DUNG CHIA SE TAI LIEU HQC
TAP

DPé minh hoa kha ning tmg dung cia
ontology tong quat, chiung toi trinh bay trong
muc nay viéc xay dung phan hé chia sé tai li¢u
hoc tap ciia cong thong tin BKEduPortal. Ung
dung nay tdp trung vao viéc quan ly tai liéu hoc
tap do nguoi st dung tu chia sé trong mot linh
vuc cong dong cu thé. Hai ontology & muc tng
dung cin duoc phat trién ding dé : (i) mé ta cac
chu d& hoc tap trong mot linh vyc ; va (ii) tao
lrge d6 mod ta cac khai niém dung trong Ung
dung quan 1y tai liéu hoc tap. Mic du chu dé
cac linh vyc khong bi han ché, trong ndi dung
bai bao nay chi minh hoa béng mot vi du vé cac
chu d trong linh vuc Cong nghé Thong tin va
Truyén thong (ICT).

Dé xiy dung ontology chu d& v& CNTT
va Truyén thong, ching toi sir dung lai hé thong
phan loai linh vuc khoa hoc may tinh cua ACM
(ACM Computer Classification System) [4]. Hé
théng gébm 11 thanh phdn muc dinh, va mdi
thanh phan duoc phan cap thanh 4 mirc va tong
cong c6 khoang 1600 chu dé. Mdi chu d& dugc
danh chi muc duy nhat theo phan cép, vi du chi
muc B.1.1.2 Gmg v6i chit & ‘Microprogrammed
logic array’, co thé truy cép theo dudong dan:
Hardware  (B)/Control  Structures  and
MicroProgramming  (B.1)/Control  Design
Styles (B.1.1). Hinh 3 minh hoa ontology chu
dé vé& ICT duoc xdy dung biang bd cong cu
Protege.

owl: Thing ‘
> rdfs:Class
> bkont:Documentation
bkont:Person
v bkont: Topic
v ICT

| 2 Computer_Application

v Computer_System_Organization
Computer_Communication_Networks
Computer_System_Implementation
General_Computer_System_Concep
Performance_of_Systems
Processor_Architectures
Special_Purpose_and_Application_S

YyYYVYYY

Computing_Methodology
Data
Hardware

Mathematics_of_Computing

>

>

>

| 2 Information_System
>

> Software

>

Theory_of_Computation

Hinh 3. Phan cdp linh vic ICT dira trén ACM

For Project: # BKAppShare

Asserted Hierarchy
vl Thing

| rdfz:Class
v bkont: Documentation
v LD
Articles
Azsessment
Book
ECourseLink
Lecture
Presentation
Thesis
Tutorial
bkarit:Person
| bkont: Topic

Hinh 4. C4c Iép trong ontology #ng dung

DPé mo ta cac khai niém cua tng dung,
chiing t6i tao mdt ontology (hinh 4). N6 bao
gom 16p LO (Learning Object) duoc md rong
tor lop Documentation, ¢c6 muc dich mé ta tai
liéu hoc tip theo ngli canh st dung vdi cac
thudc tinh da dugc dinh nghia trong Dublin
Core ontology nhu nha xuét ban (dc:publisher),
dinh dang tai liéu (dc:format),... Céc tai li¢u
hoc tap dugc phan loai theo cac l6p con cua 16p
LO nhu Book, Articles, Lecture, ...
VI. KET LUAN

Bai bdo trinh bay viéc thiét ké va xdy
dung ontology cho mét cong thong tin gido duc
trén co so ba khéi tri thire linh vuc, tai nguyén
va con nguoi. Dé co thé dap ung cac chirc ning
hé théng nhu chia sé tai liéu, tu vn giao duc, ...
va cac yéu cau thiét ké nhu c6 thé mé rong,
chia sé va st dung lai, ..., Ontology dugc thiét
ké theo nguyén tic phan module trén co s cua
OWL trong Web ngir nghia. Tuy muyc dich thiét
ké ontology danh cho tmg dung cu thé, nhung
kién trac ontology c6 thé 4p dung cho nhiéu hé
thong tmg dung khac nhau.
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