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TOM TAT

Trong ngu canh dgy-h9c vo'i Sl! tr9' giup cita nuiy tfnh - CRT (computer-based training)
hay CAl (computer-assisted instruction), vi?c tmg d{lng user profile se gizip h? th6ng cung
c6p nhimg tili nguyen h9C tgp hoijc tu v6n h9C tgp cho ngu(}i h9C phil h9P vo'i kha nang va
n~n tang kiin thuc cita nguo'i h9C, va ail co nhi~u cac nghie,l cU'Uad xay dlfllg nhiing h? th6ng
aao tgo thfch nghi nhu vgy. Bai bao cita chung toi la nu)t khao sat chi tiit v~ ling d{l11guser
profile vao trong cac h? th6ng aao tgo thfch nghi, 11h&111lam cO' so' cho vi?c cai tiin va xay
dlPzg nhiing h? th6ng ?lao tgo thfch nghi trl:fCtuyin tif ao co thd ap d{lng cho hinh thuc h9C kit
h9P (blended-learning environment), m9t hinh thu'c h9C thfch hfJP cho b6i canh dgy-h9c (ql
thd la agi h9C) a cac nuo'c aang phat tridn nhu Vi?t Nam.

Tit' khoa: Adaptive system, e-Learning, adaptive e-Learning system, user profile.

ABSTRACT

In the teaching-learning context with the support of computer - CRT/CAl, the using of
user profile will help the system to provide learning materials or learning recommendations
to learners suitably with their abilities and knowledge background. Recently, there have been
many researches in study to design and build such adaptive instructional systems. The paper
is a comprehensive survey of user profile in the adaptive instructional systems aiming at an
analysis fO'lndation for improving and building the Adaptive e-Learning System. From that,
the system can be applied for blended-learning environment that is an appropriate learning
form to training context (e.g. undergraduate education) in developing countries as Vietnam.

Tit' khoa: Adaptive system, e-Learning, adaptive e-Learning system, user profile.

1.clal THI~U

Thai gian gftn day, h~ th6ng thich nghi (adaptive system) da va dang duQ'c (rng d\lng
rQng rai trong nhiSu Hnh VlJC nhu la tinh IQc thong tin (information filtering), thuang rn~i di~n
tu (e-commerce), tu vftn (recommender system) [9] va k~ ca dao t~o tu xa (e-Learning) [5].
Trong nhfrng h~ th6ng nay, rn6i nguai dung se duQ'c rno hlnh hoa boi rn9t profile d~ bi~u di~n
nhfrng d~c di~rn ca nhan cua nguai do, t~rn gQi la d~c trung nguai dung (user profile), va tuy
thu9c vao tung Hnh VlJC (rng d\lng rna user profile cua rn6i h~ th6ng se luu trfr nhfrng thong tin
khac nhau d~ co th~ rna ta rn9t cach dfty du nhfrng d~c di~rn cua nguai dung, ch~ng h~n nhu
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thong tin v~ ca nh~n, trlnh dQ, n~u c~u, So' thfch, va thoi quen v.v ... D\fa vao nhfrng thong tin
nay, qua do h~ thong se cung dip cho nguai dung nhfrng thong tin, tai 'nguyen, djch V\l phu
hqp vai hQ.

Trong ngfr dinh d~y-hQc vai S\ftrq giup cua may tfnh - CBT (computer-based training)
h~y CAl (computer-assisted instruction). vi~c (l'ng d\lng user profile se giup h~ th6ng cung
cap nhqng tai nguyen hQc t~p ho~c tu van ~Qc t~p cho nguai h~c phu hqp vai kha nang va nSn
tang kien thuc cua nguai hQC,va da co nhieu cac nghien Clrude xay d\fng nhfrng h~ th6ng dao
t~o thfch nghi nhu v~y. M~t khac, hlnh thuc dao t~o tqrc tuySn (e-Learning) cling da va dang
duqc phat tri~n rQng kh~p tren thS giai, tu cac nuac phat tri~n (nhu My, Bac Au, (;c) dSn cac
nuac .?ang phat tri~n (c~au A). Hinh thuc dao t~o nay qua th\fC tS ung d\lng da bQc 19 nhfrng
Uti diem cua no (nhu d6i tU9ng nguai h9C, tho'i gian h9C, khong gian h9C), nhung dong thai
cling t6n t~i nhfrng h~n chS (nhu Sl! tuong tac trl!C tidp giua giao vien-h9C vien, cac hogt d(5ng
h9C tc;lPdi;icbi?t la hogt d(5ng t~f h9C). Vi~c huang dSn xay d\fng mQt h~ th6ng dao t~o tl1!c
tuySn thfch nghi (Adaptive e-Learning System - AeLS) [4] cling la mQt huang tiSp c~n d~ cai
tiSn nhfrng h~n chS trong hlnh thuc dao t~o tr\fc tuySn nay.

Bai bao cua chung toi la mQt khao sat chi tiSt v~ ung d\lng user profile vao trong cac h~
th6ng dao t~o thfch nghi, nh~m lam ca So' cho vi~c dii tiSn va xay dl!ng nhfrng h~ th6ng dao
t~o thfch nghi trl!C tuySn tu do co th~ ap d\lng cho hlnh thuc hQc kSt hqp (blended-learning
environment), mQt hlnh thuc hQc thfch hqp cho b6i canh d~y-hQc (c~ thd la dgi h9C) a cac
nuac dang phat tri~n nhu Vi?t Nam.

Phfin tiSp theo cua bai bao, chung toi se trlnh bay nhfrng khao sat v~ user profile va ung
dVng trong cac Hnh Vl!C Information Retrieval/Information Filtering, Intelligent Tutoring
System, Adaptive Hypermedia System! Adaptive Educational Hypermedia System a phfin 2.
Phfin 3 trlnh bay user profile va cac velnd~-bai toan lien quan, ph~n 4 trlmh bay ung dVng user
profile vao h~ th6ng dao t~o tfl!C tuySn va cu6i cung la kSt lu~n aph~n 5.

2. USERPROFILE
vA UNG Dl)NG TRONG cAc LiNH Vl)'C KHAc NHAU

2.1. Cac u:ng dl}ng ban dAu trong linh vl}'cInformation RetrievaVInformation Filtering

Information Retrieval (lR) - t~m gQi la tIm kiSm thong tin - la mQt Hnh Vl!Ctin hQc ra
dai tu relt sam (khoang thc;lPnien 40) rna d6i tuqng nghien cuu la vi~c bi~u di~n, luu tm, va
xu 19 thong tin dfr li~u, trong do d~c bi~t quan tam dSn vi~c tIm ki€m mQt cach nhanh chong
cac mvc thong tin (tai li?u) da co vai mQt nhu cfiu nao do. Mvc tieu chfnh clla IR la tra vS cac
thong tin (tai li?u) lien quan nhelt theo nhu cfiu thong tin cua nguai dung. Mo hlnh xu If Clla
mQt h~ th6ng IR chu ySu la so sanh tuang d6ng gifra cau truy veln (nhu cdu) vai thong tin lien
quan (tai li?u) nhu trong hinh 1.

Nhung vai Sl! bung n6 thong tin ngay nay, d~c bi~t la tren Internet, d~n dSn Sl! qua tai
thong tin (do tc;lPtai nguyen thong tin 16n va thuang xuyen thay d6i) lam vi~c tIm kiSrn thong
tin theo nhu cfiu clla nguai dung d~ dang bi trung l~p, ho~c du thua thong tin bai VIh~ th6ng
khong phan bi~t duqc cai gl nguai 'dung thfch thu, cfin thiSt, da duqc quan tam truac do, vai
ngfr canh t1m kiSm hi~n t~i th1 cfin phai chQn lQc l~i nhfrng thong tin da biSt, khong cfin dSn
nfra, ho~c d6ng nhelt cac nguai su dVng khac nhau vai cung rnQt kSt qua. Qua do, cho thely
nhfrng h~n chS va kho khan cua h~ th6ng d6i vai nguai su d\lng trong vi~c ca nhan hoa kSt
qua, cling nhu tfnh nhelt thai va tfnh lau dai clla nhu cfiu thong tin nguai dung.
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MO H1NH XV l Y COA IR SYSTEIV

Nhu cAu tim klAm

Thong tin lien quan

Hioh 1.Mo hinh xu If cua m6t h? th6ng Information Retrieval
DiSu nay dftn dSn rnQt ky thu~t rno;, do la Information Filtering (IF) - duQ'c gQi la tinh

lQc thong tin - rnQt bUGCphat tri~n cua Information Retrieval d\la tren rnQt khai ni~rn rno; la
d~c trung ngum dung (user profile).

User profile la nhfing d~c di~rn, s6 thfch cua ngum dung (personal characteristics;
individual preferences) nh~rn d<;tidi~n cho ngum dung d~ lam cO's6 cho cac xu 19 cO'bim cua
rnQt h~ th6ng tinh lQc thong tin (IF System). Co nhiSu ten g9i cho user profile nhu d~c trung
ngum dung, chan dung ngum dung, ho~c rno hinh ngum dung, ... Trong ngfr cimh d<;ty-hQc,
user profile co th~ la nhfrng thong tin rnieu ta kha nang nh~n thuc/tu duy, nSn tang kiSn thuc,
thoi quen hQc t~p, rn\lC tieu hQc t~p, V.v... Nhfing thanh phftn nay se duQ'c luu trfr trong h~.
th6ng sau khi da gan gia tri (b6t biin hoi;tc thay il6i thea thili gian). Tuy thuQc vao nQi dung
va lUQ'llgthong tin vS nguai dung trong user profile rna ngum dung co th~ duQ'c rno hinh hoa
thong qua profile. Vi v~y, rnQt profile co th~ duQ'c xern nhu rnQt rno hinh ngum dung (user
model) rna h~ th6ng se lUll trfr d~ c~p nh~t va khai thac [11]. Trong nhiSu tai li~u, thu~t ngfr
user profile va user model thuang duQ'cxern la d6ng nghi'a, hay chi dung rnQt trong hai thu~t
ngfr nay vo; ca hai nghi'a d~c trung ngum dung va rno hinh d~c trung nguOi dung. Hinh 2 th~
hi~n rno hinh xu If cua rnQt h~ th6ng IF vo; chu ySu la S\l so sanh tuang d6ng gifra user profile
cua ngum dung vo; thong tin lien quan (tiJi li?u).

MO H1NHxli LY COA IF SYSTEIV

Nhu cAu tim kiim

Thong tin lien quan

Hioh 2.Mo hinh xU If cua m6t h?
th6ng Information Filtering
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Hinh 1, hinh 2 thS hi~n hai mo hlnh xu 19 cua h~ th6ng IR va h~ th6ng IF dS thfty duQ'c
slJ,khac bi~t cua cac chuc nang xu 19 ~ai h~ th6ng nay. DiSm khac bi~t cO'ban giii'a hai h~
thong nay la vi~c su d\lng user profile de xu 19 chQn IlJa.

Ung dVng ban d~u cua mo hlnh Information Filtering la cac h~ th6ng tu vftn
(Recommender Syst~m - RS). H~ th6ng tu vftn chfn~ la SlJphat triSn cua cac ph~n m€m mang
tfnh ca nhan hoa, the hi~n vi~c thfch ung vai nhu diu ca nhan, sO'thfch, mong mu6n cua tUng
ng~o'i dung. Linh vlJ~ ap d\ln~ la thuO'ng m~i di~n tu, trong cac h~ tu vftn mua ban tren m~ng,
chang ~~n n~u h~ thong tu van sach cua Amazon (http://www.amazon.coml). h~ th6ng tu vftn
mua sam quan ao Levi's (http://www.levisstore.com/home/index.jsp). h~ th6ng tu vftn mua
s~m eBay (http://www.ebay.co.ukl) , h~ th6ng tu vftn album nh~c cua CDNOW
(http://www.cdnow.coml).h~th6ngtuvftnphimanhReel.com 's Movie Matches
(http://www.reel.com/) •... [8]

2~2.Ung dl}ng trong Intelligent Tutoring System, Adaptive Hypermedia
System! Adaptive Educational Hypermedia System

H~ th6ng ca nhan hoa (personalized system) trong ngii' canh tin hQc vai thu~t ngii' "ca
nhan hoa" (personalization) duQ'c hiSu la vi~c dap ung nQi dung, hay SlJ hlnh dung cua h~
th6ng d6i vai nhfrng sO'thfch ca nhan dS cung cftp thong tin, tai nguyen. va dich vv mQt cach
thfch nghi d€n nguai dung. VI v~y, thu~t ngii' nay xem nhu d~i di~n cho thu~t ngii' "thich
nghi" (adaptive), va h~ th6ng thfch nghi (adaptive system) cling co thS duQ'c gQi mQt cach tom
t~t cho h~ th6ng ca nhan hoa (personalized systeln). Co hai d~c diSm cO'ban cho mQt h~ th6ng
thfch nghi. Thu nhftt la, d6i vai mQt kh6i IUQ'ngkh6ng 16 cua thong tin ngay nay, h~ th6ng c~n
co mQt SlJt~p hQ'pva phan ph6i chi nhfrng thong tin lien quan dSn mQt ca nhan hay mQt nhom
ca nhan theo mQt dinh d~ng va cach trinh bay vao dung thai di~m tren danh nghia b6i nguai
dung. Thu hai la, SlJ ap dVng cua khai ni~m "one-to-one marketing" trong cach rna cac nha
kinh doanh "lam ti~p thi" d~ dap ung nhu c~u cua mQt nhom khach hang ca nhan, nh~m mvc
dfch nang cao doanh thu trong kinh doanh. V€ phfa khach hang, hQ se co duQ'c SlJ fch IQ'i
thong qua vi~c nh~n nhfrng tu vftn hfru dvng va kip thai dSmua hang hoa ho~c nhfrng dich vv
ua thfch nhftt [19].

MQt h~ th6ng thfch nghi thl "thich nghi" vai chfnh no hay vai h~ th6ng khac 6 nhii'ng
tlnh hu6ng khac nhau. Qua trinh thfch nghi d\l'a tren nhii'ng mvc dfch va sO'thfch cua nguai
dung (user's goals and preferences). Nhfrng d~c tfnh nay cua nguai dung duQ'c luu tm trong
d~c trung nguai dung (user model), va h~ th6ng se quan 19 mo hlnh nay, sau do cung cftp
thong tin v€ nguai dung khi c~n khai thac. MQt user model se dem I~i kha nang dS phan bi~t
giii'a nhfrng nguai dung khac nhau va cung cftp thong tin cho h~ th6ng d~ co thS dap ung tuy
thuQc vao d~c trung cua tung nguai dung[l6]. Thong thuCrng~cftu truc t6ng quat cua mQt h~
th6ng thfch nghi duQ'c trinh bay nhu trong hinh 3.

MQt cach t6ng quat, qua trinh xu 19 thfch nghi co thS chi a lam ba giai do~n:

Tim ki~m nhiing thong tin lien quan tJ~nnguiJi dung,
Xu If thong tin tJi khiJi t(;10va cgp nhgt mo hinh nguiJi dung (user model),
Va su d,¥ng user model tJi khai thac va cung cap Sl! thich nghi.
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mob 3. cdu truc t6ng quat cua mQt h~ th6ng thfch nghi

MQt trong nhfrng h~ thfch nghi dang xern xet d6 la h~ th6ng trQ' giang thong rninh
(Intelligent Tutoring System - ITS). ITS la rnQt d~ng h~ th6ng d~y hQc thfch nghi (Adaptive
Instructional System) ap d\lng nhfrng ki thu~t trf tu~ nhan t~o (AI). M\lc tieu cua ITS la cung
cdp nhfrng IQ'i fch cua "one-to-one instruction" (dgy h(Jc theo ma hinh thfch nghi ca nhan m{5t
- mQt) rnQt cach t\1'dQng va v6i chi phf hi~u qua. Gi6ng nhu nhfrng h~ d~y hQc khac, ITS bao
g6rn nhfrng thanh phc1n bi€u di~n nQi dung hQc, chi6n luQ'c hu6ng ddn va giang d~y nguOi hQc,
ding nhu nhfrng ki thu~t d€ c6 th€ hi€u duQ'c cai gi nguOi hQc da bi6t va cai gi hQ chua bi6t.
Do d6, trong ITS thi nhfrng thanh ph~n nay duQ'c s~p x6p thanh cac phan h~ nhu Expertise
Module (n{5i dung df;ly-h(Jc), Student-Modeling Module (d(ic trung ngum h(Jc), Tutoring
Module (chiin lu()'c hu6'ng ddn va giang dgy) va User Interface Module. ITS ap d\lng rno hinh
vi thfch nghi (micro-adaptive model) bai vi nhfrng quy6t dinh v~ sg "chan doan h(Jc" (nguai
h(Jcmut5n hf)c cai gi ?) va "kich ban dgy" (h~ th6ng se dgy nhu thi nao de'dap img nhu cdu
nguai hf)c ?) se duQ'c phat sinh thong qua qua trlnh thao tac va thgc thi cac chuc nang cua h~
th6ng.

Ti6p theo la S\1' phat tri€n cua h~ th6ng thfch nghi sieu truy~n thong (Adaptive
Hypermedia System - AHS) rna s6m duQ'c ghi nh~n tir dc1u th~p nien 90 (cua thi ki 20). Cac
AHS sir d\lng rno hinh sieu truy~n thong (Hypermedia model), la rnQt rno hinh rna rQng cua
vi~c t~n d\lng mo hinh d~c trung nguOi dung (user model). AHS phat xudt tir ITS va hu6ng
d6n vi~c c6 g~ng d€ k~t hQ'P nhfrng h~ th6ng d~y hQc thfch nghi v6i cac h~ th6ng d\1'a tren sieu
truy~n thong (Hypermedia-based Systems). Vi v~y, rnQt AHS th6a ba di~u ki~n sau; thu nh<1t
la, h~ th6ng c6 vung tri thuc (domain knowledge) duQ'c xay d\l1lg d\1'a tren sieu van ban
(hypertext) hay hypermedia (bao g6m graphics, audio, video, plain text or hyperlinks); thu
hai, sir d\lng va khai thac user model; va thu ba la, h~ th6ng c6 kha nang khai thac thfch nghi
domain knowledge thong qua vi~c sir d\lng user model nay. AHS thuemg duQ'c dung trong cac
h~ th6ng dao t~o (educational systems), trng d\lng thuong rn~i di~n tir (e-commerce
applications), h~ th6ng thong tin (information systems) va h~ trQ' giup (help systems) [13].

AHS thuemg duQ'c phan bi~t thanh hai d~ng khac nhau d\1'a tren phuong phap thfch nghi
[12]. Nh6m thu nh<1t,quan tam d6n'd6n S\1'trlnh bay thfch nghi (adaptive presentation), nghia
la cung c<1prnQt S\1'thfch nghi v~ nQi dung ch~ng h~n nhu the hi~n nQi dung a nhi~u cach khac
nhau ho~c trlnh t\1' the hi~n nQi dung khac nhau. NQi dung c6 the dap ung vai nguCri dung
thong qua sg thay d6i v~ chi ti~t, dQ kh6, va cach su d\lng dga tren nhfrng d~c trung nguai
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dupg (nhu cdu, kidn thuc n~n, agc aiim nhtJn thuc). Nhom thu hai, quan tam d~n S\f h6 trQ'
dieu h,!ang thfch nghi (adaptive n~v!gation suppo,rt), thong qua cac hinh thuc nhu huang dfin
tf\fC ti~p (direct guidance), lien ket an hay lien ket thfr t\f l~i (hiding or re-ordering of links),
lien ket chu thfch (link annotation), ban d6 thfch nghi (map adaptation).

Trong Hnh V\fCdao t~o tr\fc tuy~n, AHS co kha nang cung cfip tai li~u hQc t~p d~n nguoi
hQc theo mQt SlJ quan tam tuy thfch, ho~c mQt di~u huang nQi dung hQc t~p phu hqp thong
qua huang d~n va nguoi hQc co th~ bi~t ch~c r~ng nhfrng nQi dung hQc t~p duQ'c trinh bay thi
co lien quan d~n chu d~ dang quan tam va co th~ t\f hi~u duQ'c b~ng chinh hQ.

MQt d~ng con cua AHS do la nhfrng h~ th6ng dao t~o thfch nghi sieu truy~n thong
(Adaptive Educational Hypern1edia System - AEHS), vai ten gQi nay, h~ th6ng duQ'c Slr dVng
trong ngfr canh dao t~o va d~y-hQc. Domain knowledge cua AEHS thi duQ'c lUll gifr nit nha vi
la nhfrng tai li~u lien quan d~n mQt chu d~ rieng va duQ'C gQi la vung khong gian tai li~u
(document space) . f)i~m quan tam cua user model d~ khai thac thfch nghi d6i vai h~ th6ng
nay la vung ki~n thuc da bi~t cua nguai hQc (domain knowledge of learner). [13]

MQt AEHS bao g6m mQt document space, user model, thanh phftn quan sat
(observations) va mQt thanh phftn thfch nghi (adaptation component). Document space tuy
thuQc vao Hypermedia-based System va duQ'c lam '''giau'' them b~ng nhfrng thong tin duQ'c
k~t hQ'p vao (nhu chu thfch, ad thi tri thuc-knowledge graph). User modelluu trfr, mo ta thong
tin ca nhan, ki~n thuc n~n, va nhfrng sa thfch cua nguai dung. Observations bi~u diSn thong
tin v~ SlJ tuang tac gifra nguoi dung va AEHS, thanh phftn nay duQ'c dung d~ c~p nh~t thong
tin cho user model. Cu6i cung, nhfrng lu~t thfch nghi (adaptive rules), vi d\l nhu mQt nQi
dung/chu d~ duQ'c d~ nghi nen hQc hay phat sinh thu tlJ hQc mQt nQi dung/chu d~~ va xu 19
thfch nghi (adaptive treatment), vi d\l nhu s~p x~p nhfrng lien k~t tai nhfrng tai li~u b6 trQ' tuy
thuQc vao nhu cftu cua mQt nguoi dung, se duQ'c cung c~p boi adaption component. [10]

Hi~n nay, cac h~ th6ng dao t~o thfch nghi va thong minh d\fa tren Web ((Adaptive and
Intelligent Web-based Educational Systems - AIWBES) da dem l~i mQt SlJ thay d6i d6i vai
cach ti~p c~n truy~n th6ng "just-put-it-on-the- Web" cua nhfrng ung dVng Web b~ng vi~c phat
tri~n clc phftn m~m d~y hQc d\fa tren Web (Web-based educational course~are). AIWBES da
c6 g~ng lam "thfch nghi" han b~ng cach xay d\fng mQt user model v~ mvc tieu (goals), sa
thfch (preferences) va ki~n thuc (knowledge) cua m6i ca nhan nguoi hQc va su dVng' mo hinh
nay thong qua S\f tuang tac vai nguai hQc d~ thfch nghi vai nhu cftu cua nguoi hQc do. Nhfrng
h~ th6ng nay cling c6 g~ng "thong lninh" han b~ng vi~c k~t hQ'p ch~t che va ti~n hanh mQt s6
ho~t dQng hQc t~p truy~n th6ng duQ'c thV'c hi~n boi chinh nguoi d~y th\fc S\f ch~ng h~n nhu trQ'
giup tIVc ti~p d6i vai nguoi hQc, do an bi~t nhfrng khai ni~m bi "quen" cua nguoi hQc d~ co
th~ nh~c nha, tu v~n phu hQ'p [15].

MQt cach t6ng quat, co thS nhom cac h~ dao t~o thfch nghi thanh nam nhom h~ th6ng
dao t~o thfch nghi dv'a tren mo hinh va cong ngh~ sir dVng (xem hinh 7) bao g6m nhom sieu
truy~n thong thfch nghi (Adaptive Hypermedia), nhom tinh lQc thong tin thfch nghi (Adaptive
Information Filtering), nhom giam sat thong minh (Intelligent Monitoring), nhom hQc cQng
tac thong minh (Intelligent Collaborative Learning) va nhom trQ' giang thong minh
(Intelligent Tutoring).

55



M(Jt KhiJo Sat vi D~c Tnmg Nguai Dung trong cae H? Tluing Dt;lyH()c Thfch Nghi
A Comprehensive Survey OJ User Profile In n,e Adaptive Instructional Systems

CSCl

L
Intelligent Tutoring :

,

mob 7. Niim nh6m h~ th6ng cua cong ngh~ AIWBES hi~n ilgi
(*) CSCL- Computer-supported Collaborative Learning

Tuy nhien, cac h~ th6ng dilO t~o thfch nghi va thong minh nhu v~y vftn t6n t~i mQt s6
h~ ch6 tieu bi~u nhu: [14][9][7]

NQi dung/tai nguyen hQc t~p (learning contents) gi6i h~n trong mQt ph~m vi cua mQt
mon hQc/khoa hQc.

NQi dung hQc t~p duQ'c thlJc hi~n thu cong, t6n nhi~u cong suc, phai theo mQt khuon
mftu (framework) qui dinh.

Thu t\l trlnh bay nQi dung hQc t~p duQ'c thi6t k6 tuang minh va c6 dinh bOi giang
vien/giao vien ph\! trach til truac (vi d¥ ca nhan nguai h(Jc khong thi themlb61
nhimg nQi dung/chu il€ h(Jcwyi kjch ban ilur;rcil€ nghj bili h~ th6ng).

Yeu cAuphai co thong tin phan h6i (feedback) mQt cach ti mi, chfnh xac.
Cac thanh phAn (hog! ilQng)cua h~ th6ng duQ'c tfch hQ'PmQt c6 dinh.
Khong co SlJ tuang tac gifra ngum hQCva tai nguyen hQc t~p (vi d¥ nguai h(Jc khong
bilt ilur;rctgi sao h~ th6ng 19i cung cap nhimg tai nguyen h(Jc uJp nay, tgi sao can
phili h(JCnhimg kiln thuc kia).

Khong ra rang cach thuc rna d~c trung nguai hQc (user profile) co th~ duQ'c dung
trong h~ th6ng ho~c d~c trung ngum hQc duQ'cdung d~ cung cftp nhfrng huang dftn
thfch nghi [17].
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Table 1.Bang tom tlit d(le di€m eua eae h~ th6ng sird1;lngeong ngh~ AIWBES

Lo~iAI\\'BES

Adapfu.e Information
Filtering

Intelligent ~Ionitoring

Intelligent
Collaboratb-e Learning

Intelligent Tutoring

Cong nghe

• Trinh bay thich nghi
• H6 trQ'di~u hu6ng thich nghi

• LQc dt,ta tren nQi dung
• LQc cQng rac

• Hinh thanh nh6m thich nghi va
giiip dO'ngang hang

• H6 trQ'cQng tac thich nghi
• HQc vien ao

• Trinh bay theo thu n,r chuong
trinh hQc

• Phan rich giai phap mQt cach
thongminh

• H6 trQ'giai quy~t vk d~

He thong tiim bieu

AR ..\! (De Bra et aI., 1998)

InterBook (Brusilo,' sky, EklWld &
Schwarz, 1998)
Ac:tinMatll (1\{elis et aI., 2001)

ELM-ART (\Veber & Brusilovsky, 2001)

:MLTutor (Smith & Blandford, 2003)

\\"ebCOn.o\L T (1\'Iitsuhara et aI., 2002)

ByperClassroom

(Oda, Satoh& \Vatanabe, 1998)

PhelpS (Greer et aI., 1998)

COLER (C.Gonzalez:. Suthers & E.
Santos, 2003)
EPSILON (Soller & Lesgold, 2003)

SQL-Tutor (1\fitrovic, 2003)

German Tutor (Heift et aI.: 2001)
Ac:tin.:.'\la til (1\felis et aI., 2001)

ELM-ART (\Veber & Brusilovsky,2001)

Table2. Bang so sanh eae ki€u mo hinh dao tgo tieu bi€u

-
Tili_)'.en
h~ctip

Congnghf
chinh

Tinhdj:yan
cUahfth~ng

Platform

AI-CAI(11

Thqp nien""O

Thay th~cac h~ C.Al ban d~u
trong truv~n th1,lki~n thll'c.

LOp hQc khong co w.ao vien.

T~t c:i til.i li~u hQc t~p & ben
trong h~ th6ng, hiu h~t la bai
trinh ~ay,. nhung ciing co bai
t~p, van de-bili to an.

Trinh bay theo thll' tl}' chuong
trinhhQc va phan tich giai phip
mQt each thong minh.

T~t c:i cac h~ th6ng t~p trung
vao cong ngh~ thong minh don
gian.

l\,'fainframes va mini-computers.

]]lqp nien 80

Hd trg w.ai quy~t v~n dt

LOp hQc vOi mQt nguin di~u
hanh hay tl}'hQc.

Khong trinh bay tai li~u ben
trong h~ th6ng, ma thmmg la
v~n d~-bai toano

Khong trinh bay theo thti' tl}'
chuong trinhhQc hay adaptive
hypermedia.
Chl.i y~u lil. h6 trg giai quyet
v~n d~ mQt each tuong taco

Phin IOn h~ th6ng t~p trung
vao cong ngh~ thong minh
don gian.

Personal computer

AHVBES(3}
I

Cu6i I990 - nay

Hd trg hQc hi~u ki~n thll'C.

Tai li~u hQc t~p trl}'c tuyen
p1?-ongphil: b ai giang, V1d1,l,
van de-baj toano

Sll' d1,lOgrQng rai adaptive
hypermedia.
Co Sl}'trinh bay theo thll' tl}'
chuong trinh hQC va phan
tich w.ai phap mQt each
thongminh.
Xu~t hi~n mQt linh Vl}'Ccong
ngh~ Web h~p din.

Ph~n IOn h~ th6ng ti}p trung
'la.o nhi~u cong ngh~ thong
minh.

W,\'V,:

(;;. Adaptive Intelligent - Computer- ..4.sslsled Instruction (AI-C..,,(l)
Intelligent Tutoring System (lTS}

'3. Adapthe Intelligent rVeb-based Educational S;ystem fAIfVBES}
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3. USER PROFILE vA cAe VAN DE LIEN QUAN

Nhu da trinh bay 6 phcln tren, qua trinh xu If thfch nghi duqc chia lam ba giai do~n: t~p
hqp thong tin mo ta nguai dung va bi~u di~n profile; kh6i t~o va c~p nh~t user profile; cu6i
cung la khai thac user profile. Vi v~y vai m<)th~ th6ng thfch nghi (noi chung) su dVng user
profile se ecln quan tam d~n nam v~n d~ d6 la (1) mo ta eac d~e trung nguai dung, (2) bi~u
di~n d~e trung nguai dung thong qua user profile, (3) kh6i t~o profile, (4) e~p nh~t profile, va
(5) khai thae profile. Trong ph~m vi bai bao, chung toi se ehu trQng d~n v~n d~ (1), vi vi~e
giai quy~t bai toan nay phv thu<)e vao Hnh vv'e ung dVng d~ tu d6 c6 th~ mo ta "dung" nguai
dung. N~u c6 m<)tmo ta d~c trung nguai dung chinh xac va phu hqp vai ung dVng yeu cclu,
thi chi ccln ap dVng cac phuang phap hi~n c6 d~ ti~p c~n giai quy~t v~n d~ (2), (3), (4), va (5)
la cling c6 th~ xay dlJng duqc m<)th~ th6ng thfch nghi hi~u qua.

a. Mo til cae d~c trung nguoi dung

Til truac d~n nay, c6 nhi~u mo ta cac d~c trung nguai dung eho cae h~ thfch nghi da
duqe nghien cuu va phM tri~n. Trong bai bao, chung toi trinh bay m<)ts6 rno hinh bi~u di~n
d~e trung nguai dung trong cae Hnh vlJe thu vi~n s6 (digital library), tu v~n ea nhfm
(recommender system), va dao t~o thfch nghi (AEHS/e-Learning).

Amato va Straccia (1999) [6] da d~ xu~t m<)trno hinh Ino teid~c trung nguai dung d6i
vai ung dvng thu vi~n s6 nhu sau:

UserProfile = (PersDataxGathDataxDeliDataxActDataxSecData)
Trong d6, PersData la nh6m cae thong tin nh~n d~ng ea nhan (personal data category)

eh~ng h~n nhu hQ ten, ngay sinh, giai tinh, ngh~ nghi~p, dja chi lien l~e, ... GathData la
nh6m cae thong .tin thu th~p (gathering data category) bao g6rn eac thong tin v~ nhfrng di~u
ua thfch va h~n eh~ cua nhfrng tai li~u rna nguai dung dang tim ki~m. DeliData la nh6m cae
thong tin phan ph6i (delivering data category) la nhfrng hinh thue phan ph6i cae thong tin thu
th~p (d1!a tren phuong ti?l1, tho'i gian). ActData la nh6m thong tin ho~t d<)ngeua nguai dung
(action data category) luu trfr cac ghi nh~n v~ tuang tae cua nguai dung vai h~ th6ng tim
ki~m va thong tin di~u huang. Cu6i cung, SecData la nh6m thong tin bao rn~t (security data
category) g6m t~p hqp nhfrng thong tin ua thfch eua rno tei d~e trung nguai dung duqc bi~u
di~n trong profile rna c6 thi~t l~p di~u ki~n d~ cho phep khai thac (nham din tinh ca lllu111cua
nguo-i dung).

Motainer (2003) [9] cling dua ra m<)tmo hinh rno teid~e nguai dung d6i vai h~ tu v~n
nhu sau: UserProfile = (ItelnDataxlllterestData), mo hinh xem user profile nhu la rn<)ttinh
hu6ng (case) dlJa vao nhfrng kinh nghi~rn da e6 v~ rn<)tehu d~/sein ph~m cv th~. TInh hu6ng
duQ'cchia thanh hai t~p, t~p thu nh~t la nhfrng d~e di~rn rno ta v~ ehti d~/sein ph~m va t~p thu
hai la nhfrng d~c di~m mo ta v~ m6i quan tam eua nguai dung vai ehti d~/san ph~m.

Vi dV, trong Hnh VlJCtu v~n nha hang, d~ rnvc/san ph~m va m6i quan tam duqc mo tei
nhu la At = {name, address, phone number, cuisine, approximate price, capacity, webpage}

Inte = {quality/price relation, quantity offood, tabel-waiting efficiency}
Inl = {webpage visits, recommended times, retrieved times}

, yai SlJphat tri~n eua cae h~ sieu truy~n th6ng thfch nghi AHS, Brusilovsky (2007) [14]
de xu~t m<)tmo hinh nguai dung (user model) ap dVng trong cae h~ dao t~o thfch nghi AEHS
bao gom nam nh6m thong tin nhu:
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UserProfile = (KnowledgexInterestx GoalsxBackgroundxlndividual trait). Trong do,
Knowledge 1a nhom thong tin v~ SlJhi~u bi~t cua nguai hQc v~ chu d~ hay nQi dung nghien
cuu; I!!terests 1a nhom thong !in v~,m6~quan tam nguai hQc v~ chu d~; Goals 1a nhom thong
tin dien ta nhfrng m\lC tieu can thiet doi vai nhi~m V\l cua nguai hQc; Background 1a nhom
thong tin 1uu trfr t~p d~c di~m lien quan d~n nhfrng kinh nghi~m (ki~n thuclk'l nang) da co cua
nguai hQc vai d6i tUQ"nglien quan (Chlt tlJ h9c/mon h9C); va cu6i cung, Individual traits 1a
nhom thong tin bi~u di~n nhfrng d~c di~m rieng cua tung ca nhan nguai hQc (nhu kiiu h9C,
kiiu tu duy nhgn thuc, thai tl(J h9C).

Vf d\l nhu AHA! cua Debra va cQng SlJd~ xufrt (2003) [3] 1a mQt AHS dUQ"cxay dlJng
dlJa tren mo hlnh d~c trung nguai dung cua Brusi10vsky vai cac thanh phfrn Knowledge,
Interests, Goals, va Learning Style, bi~u di~n duai d~ng cac thuQc tfnh cua mQt khai ni~m
chfnh gQi 1aconcept d~ tu do co th~ trinh bay d~n tung nguai dung khac nhau.

Le et al. (2009) cling da d~ xufrt mQt mo hlnh d~c trung nguai hQc (learner profile) cho
h~ th6ng e-Learning t6ng quat, g6m b6n nhom thong tin chfnh nhu 1a:

UserProfile = (DemographicsxTraining experiencesxSelj-study activitiesxLearning
demands). Trong do, Demographics la nhom thong tin mo ta v~ ca nhan va ti~u su gia dlnh
cua nguai hQc; Training experiences d~i di~n cho cac thong tin v~ n~n tang ki~n thuc, ki~n
thuc da bi~t, ki~n thuc co th~ bi~t v~ chu d~/nQi dbng dang hQc; Self-study activities la nhom
thong tin mo ta thoi quen tlJ hQc, m\lC tieu hQc t~p va d~c di~m ca nhan cua ngum hQc; va
Learning demands 1anhom thong tin mo ta v~ dQng co hQc t~p, sa thfch hQCva m6i quan tam
v~ chu d~/nQi dung hQc.

Vf d\l ap d\lng trong Hnh VlJCdao t~o tql'Ctuy~n d6i vaisinh vien d~i hQc, l~arner profile
dUQ"cmo ta nhu sau:

Pd = {age, gender, address, mariage status, current job, working place, traing course}

Pt = {highschool classification grade, current training result, known knowledge, subject
knowledge}

Ps = {seljstudy freq, seljstudy time, selfstudy period, personality traits, cognitive
capacity }

PI = {learning attitude, liked subject, disliked subject, participated level in learning
activity}

b. Bi~u di~n d~c trung nguoi dung

Tra lai cho cau hoi "B~ng cach nao d~ 1uu gifr Profile trong h~ th6ng?"

Profile thong thuang dUQ"cbi~u di~n bai cac mo hlnh nhu sau [9]:

- History-based model

profile = documents, Web pages, books, ... da xem/mua (+ feedback).
ung d\lng : e-commerce (Amazon).

- Vector space model

profile = list of features (words, concepts).
frog d\lng : e-commerce, document recommender.
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- Weighted n-grams

profile = graph: node = n-words; arc = 2 nodes c6 chung mQt sa words.
(rng d\lng : document recommender.

- Weighted semantic networks

profile = graph: node = concept; arc = semantic relation (synonym, generalization, ... ).
(rng d\lng : document recommender.

- Classifier-based models

user profile = classifier (dlJa tren cac kr thu~t learning machine technique; utilizes
training sets nhu neural network, decision tree, association rules, Bayesian
network)

trng d\lng : e-commerce, document recommender, anti-spam, ...

Ngoai ra, con c6 cac mo hinh nhu User-item ratings matrix (historical user ratings of
items; does not utilize training sets); demographic features (stereotype).

c. KhOi t~o d~c trung nguOi dung

Day la mQt vfin d~ kh6 khan khi thiSt kS h~ thang, do khfl nang nguai dung (user) khong
muan "danh" thai gian dS khai bao cac sa thfch cua minh ho~c thiSt l~p mo tfl nguai dung ban
d~u [9].

- Empty profile - "dii' liiu trang"

Thong qua vi~c nh~n d~ng cac tuang tac cua nguai dung (su dl:lng history-based
model).

Vi d\l: Amazon

- Manual - " thit cong"

Nguai dung duqc yeu c~u cung cfip mQt danh sach cac chu d~ quan tam va dang ki
cho h~ th6ng. Vi v~y, c6 thS gay kh6 khan d6i v6i nguai su d\lng, d6ng thai h~
th6ng c6 khfl nang se nh~n duqc cac thong tin khong chinh xac, ho~c khong d~y
du nhu mong mu6n.

- Stereotyping - "mau r~p khuon"

H~ thang xay dlJng s~n mQt sa profile m~u. Til mQt sa thong tin sa khai ban d~u (ten,
tuJi, giai tinh, nai cu (ru, ngh~ nghi?p, ... ), h~ thang se gan cho nguai dung mQt
trong s6 cac profile rna h~ thang cho la thfch hqp nhfit.

- Training set -" t~p huan luyin"

Nguai dung duqc yeu c~u danh gia qua mQt vai vi d\l ho~c t~p dfr li~u mfru de ngh! d€
chi ra sa thich cua minh (relevant/irrelevant items).

Vi d\l : Movie Lens
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d. C~p nh~t die trung ngU'oi dung

Vftn d~ kh6i t~o profile ban d~u cho nguai dung thuang ap dVng cho mQt nguai dung
mai khi tham gia vao h~ th6ng. Tuy nhien thong tin trong cac profile ban d~u nay con kha dan
giim va cling chua thS phan anh chinh xac tftt ca nhfrng d~c diSm ca nhan cua nguai dung. VI
v~y, vi~c c~p nh~t l~i profile la di~u cftn thi~t trong cac h~ th6ng thich nghi. C~p nh~t profile
co hai giai do~n quan trQng, mQt la nh~n thong tin phan h6i (feedback) va hai la cach c~p nh~t
profile [9][14].

- Kj thu{it thu th{ip thong tin phiin hai lien quan (Relevance feedback)

Day la cach thuc rna h~ th6ng nh~n thong tin dS c~p nh~t profile. Co hai huang ti~p c~n
chinh cho vftn d~ thu th~p thong tin phan h6i tu nguai dung la phan h6i tuimg minh (explicit
feedback) va phan h6i ti~m an (implicit feedback). Nhi~u h~ th6ng k~t hgp ca hai phuang
phap nay cho vi~c c~p nh~t profile. Tieu biSu nhftt la dVa tren cac thong tin tich cvc (items
aU(1cch9n hoi;lcaU(1cmua) hay thong tin tieu cvc (items khong aU(1cch9n hoi;lcaU(1cmua ma
khong thfch).

No feedback - h~ th6ng khong tv dQng c~p nh~t profile, vi v~yd~ ngh! nguai dung
phai c~p nh~t profile b~ng tay (manually update profile).

Explicit feedback - (phan h6i tuang minh) yeu c~u nguai dung chi ra cai gi
thich/khong thich (like/dislike), tham gia danh gia (ratings), hay cung cftp cac phan
h6i d~ng text.
Vu diSm: thi~t k~ h~ th6ng dan gian.
H~n ch~ : nguai dung khong tv nguy~n va mi~n cuang tham gia khi co yeu c~u

feedback.
Implicit feedback - (phan h6i khong tuimg minh) h~ th6ng rut ra thong tin mo ta tit

vi~c giam sat nhfrng ho~t dQng cua nguai dung, bao g6m nhfrng v~t link tren
m~ng, qua khu mua ban, qua khu di~u huang-chQn Iva, thai lUQ'nglam vi~c tren
Web page, va xu 19 nhfrng ho~t dQng nhu saving/printing/deleting mQt document,
t~o bookmark, scrolling/maximizing/resizing mQt ~indow.

Hybrid approach - k~t hQ'p cua explicit va implicit feedback. Vi dV nhu Amazon
dung huang ti~p c~n k~t hQ'p (hybrid approach), vai ky thu~t explicit feedback
thong qua vi~c danh gia (ratings) va implicit feedback thong qua vi~c luu v~t sv
mua s~m (purchase history).

- Phuong phap c{ip nh{it profile (Profile adaptation)

Thu cong (manual): nguai dung duQ'cdoi hoi phai c~p nh~t danh sach cac s6 thich
Them thong tin mai tUng buac: ph6 bi~n nhftt, thong tin duQ'c them dva tren cac

feedback lien quan (hgn ch~ la khong logi b6 aU(1c cac sa thfch "qua hgn" -
outdated interests).

Them thong tin mai a6ng thai "quen dan" thong tin cli: nhfrng feedback lien quan thai
gian g~n se duQ'c "aank tn;Jngs6 tfch ClfC, va "quen dan" cac tuang tac thai gian
lau han ho~c su dVng mQt Time Window truQ't tren dfr li~u (dung phuong phap
Heuristic ad xac ainh kfch thuac cua Time Window).

Su dVng thu~t toan di truy~n (GA).
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e. Khai thac d~c trung ngU'oi dung trong h~ th6ng thich nghi

D~ cung c~p tai nguyen, dich V\l phu hqp vai d~c di~m ca nhan va yeu cAu cua nguai
dung, cac h~ th6ng thfch nghi se din cu chu y~u vao thong tin trong profile k~t hqp vai thong
tin (dgi di?n) v~ cac tai nguyen dang khai thac, chu y~u dl!a vao cac ky thu~t so khap gifra d~c
trung cua tai nguyen dang xet va d~c trung cua nguai dung (hoi;ic nh6m nguai dung-c9ng
d6ng). Hi~n nay co ba phuO'ng phap chinh lien quan d~n v~n d~ chQn IQc tai nguyen cho phu
hgp vai nguai dung do la: IQc theo nQi dung (content-based filtering), IQc cQng tac
(collaborative filtering) va IQck~t hqp (hybrid filtering) [9]. Cac phuO'ng phap nay thuang su
d\lng kI thu~t "nguai lang gi~ng" (nearest neighbor, clustering, classijicaition) ho~c th6ng ke.

4. KET LU~N

Tom l~i, profile la thanh phAn quan tf(~ng va khong th~ thi~u trong cac h~ th6ng thfch
nghi, no la cO'So' d~ phan bi~t giCracac nguai dung khac nhau trong h~ th6ng, cling nhu d~ so
khap muc dQ phu hqp cua cac tai nguyen, dich V\lcua h~ th6ng vai d~c di~m cua nguai dung.
MQt profile duqc danh gia la t6t chi khi nao no phan anh dung d~c trung cua tung ca nhan
trong mQt h~ th6ng thfch nghi C\l th~. Bai bao da trinh bay mQt khao sat v~ profile va cac ung
d\lng cua no trong cac h~ th6ng thfch nghi noi chung va d~c bi~t la h~ th6ng dao t~o thfch nghi
noi rieng, nh~m lam cO'So' d~ ti~p c~n nghien cuu va phat tri~n h~ th6ng dao t~o trl!C tuy~n
thfch nghi (AeLS) [4] rna nhom tac gia da d~ xu~t trong nhfrng bao cao truac day. Trong thai
gian tai, chung toi dang ti~p t\lCnghien cuu d~ hoan chinh mo hinh va ki~n truc cua AeLS va
thu nghi~m cai d~t C\l th~ trong d~y-hQC6 t~i mQt s6 truang d~i hQc t~i Tp. H6 Chi Minh, Vi~t
Nam (Su Phgm, Khoa h9C Tl! nhien, Cong ngh? Sili Gan).
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