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TOM TAT

Trong ngir canh day-hoc voi su tro gitip cua mdy tinh - CBT (computer-based training)
hay CAI (computer-assisted instruction), viéc ung dung user profile sé gilip hé thong cung
cdap nhiimg tai nguyen hoc tdp hodc tw vin hoc tdp cho nguoi hoc phi hop véi kha ndng va
nén tang kién thirc cia nguoi hoc, va da cé nhiéu cdc nghién citu dé xay dung nhimg hé théng
dao tqo thich nghi nhw vdy. Bai bdo cua chiing toi la mot khao sdt chi tiét vé vung dung user
profile vao trong cdc hé théng dao tao thich nghi, nham lam co sé cho viéc cdi tién va xay
dung nhiing hé thong dao tao thich nghi tryc tuyén tir dé cé thé dp dung cho hinh thirc hoc két
hop (blended-learning environment), mot hinh thirc hoc thich hop cho béi canh day-hoc (cu
thé la dai hoc) o cdc nudc dang phdt trién nhw Viét Nam.

T khod: Adaptive system, e-Learning, adaptive e-Learning system, user profile.

ABSTRACT

In the teaching-learning context with the support of computer — CBT/CAI 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 foundation 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
Jorm to training context (e.g. undergraduate education) in developing countries as Vietnam.

Tir khod: Adaptive system, e-Learning, adaptive e-Learning system, user profile.
1. GIOI THIEU

Thoi gian gan day, hé théng thich nghi (adaptive system) di va dang dugc Gng dung
rong rii trong nhiéu linh vuc nhu 12 tinh loc thong tin (information filtering), thuong mai dién
tr (e-commerce), tu vin (recommender system) [9] va ké ca dao tao tr xa (e- Learmng) [5 ]
Trong nhitng hé thong nay, mdi nguoi ding s& dugc mo hinh hod bsi mot profile dé bidu dién
nhitng dic diém c4 nhan cua ngudi d6, tam goi la dac trung ngudi dung (user profile), va tuy
thugc vao timg linh vuc tng dung ma user profile cia moi hé thong s& luu trix nhirng thong tin
khic nhau dé c6 thé mé ta mot cach day du nhing dic diém cua ngudi ding, ching han nhu
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thong tin vé c4 nhan, trinh do, nhu cdu, s& thich, va théi quen v.v... Dua vao nhitng thong tin

ndy, qua d6 hé thdng s& cung cip cho ngudi dung nhitng théng tin, tai nguyén, dich vu phu
hop véi ho.

Trong ngit canh day-hoc véi su trg gidp cia may tinh - CBT (computer-based training)
hay CAI (computer-assisted instruction). vi€éc ung dung user profile s& gitp hé thdng cung
cap nhiing tai nguyén hoc tap hodc tu van hoc tdp cho ngudi hoc phit hop v6i kha nang va nén
tang kién thirc cuia ngudi hoc, va da c6 nhiéu céc nghién ctu de xay dung nhirng hé thong dao
tao thich nghi nhu v@y. Mat khac, hinh thirc dao tao truc tuyen (e-Learning) ciing da va dang
duoc phat trién rong khip trén thé gidi, tir cdc nuéc phit trién (nhu My, Bdc Au, Uc) dén cic
nudc dang phat trién (chau A). Hinh thic dio tao nay qua thuc té ung dung di bdc 16 nhimng
uu dlem ctia né (nhuw doi twong nguoi hoc, thoi gian hoc, khong gian hoc), nhung ddng thoi
cling ton tai nhitng han ché (nhu sw twong tdc truc tiép gitta gido vién- -hoc vién, cdc hoat dong
hoc 1dp ddc biét la hoat dong tw hoc). Vige huéng dén xiy dung mot hé thong dao tao truc
tuyen thich nghi (Adaptive e-Learning System — AeLS) [4] cling 1a mot hudng tiép can dé cai
ti€én nhitng han ché trong hinh thirc d3o tao truc tuyén ndy. '

Bai bdo cua ching t6i 1a mét khao sat chi tiét vé Ung dung user profile vao trong céc hé
théng dao tao thich nghi, nhim 1am co s& cho viéc cai tién va xay dung nhitng hé thong dao
tao thich nghi truc tuyén tir d6 c6 thé 4p dung cho hinh thic hoc két hop (blended-learning
environment), mot hinh thuc hoc thich hop cho bdi canh day-hoc (cu thé la dai hoc) & céc
nudc dang phat trién nhu Viér Nam.

Phan tiép theo ctia bai bdo, ching ti s& trinh bay nhitng khao sét vé user profile va tng
dung trong cic linh vuc Information Retrieval/Information Filtering, Intelligent Tutoring
System, Adaptive Hypermedia System/Adaptive Educational Hypermedia System & phan 2.
Phan 3 trinh bay user profile va cc van de- bai toan lién quan, phan 4 trimh bay ng dung user
profile vao hé théng dao tao truc tuyén va cudi cing 12 két luan & phan 5.

2. USER PROFILE
VA UNG DUNG TRONG CAC LINH VUC KHAC NHAU

2.1. Cac ung dung ban dAu trong linh vuc Information Retrieval/Information Filtering

Informatlon Retrieval (IR) - tam goi la tim kiém théng tin — 12 mét linh vyc tin hoc ra
doi tix rit som (khodng thdp nién 40) ma dbi tuong nghién ciru 1a viéc biéu dién, luu trix, va
xu ly thong tin dir liéu, trong d6 dic bi€t quan tam dén viéc tim kiém mdt cich nhanh chéng
cdc muc thong tin (zai li¢u) da c6é voi mét nhu cau nao d6. Muc tiéu chinh cua IR 12 tra vé cac
thdng tin (zai liéu) lién quan nhét theo nhu ciu thong tin cua ngudi dung. Mo hinh xu 1f cua
mot hé théng IR chu yéu 12 so sanh twong ddng giita cau truy van (nhu cau) v6i thong tin lién
quan (zai liéu) nhu trong hinh 1.

Nhung véi su bung nd théng tin ngay nay, dac biét 1a trén Internet, din dén su qua tai
thong tin (do tdp tai nguyén thong tin Ion va thuong xuyén thay déi) 1am viéc tim kiém thong
tin theo nhu ciu cta ngudi dung dé dang bi tring lap, hogc du thira thong tin bdi vi hé théng
khong phan biét duoc céi gi nguoi-dung thich thd, can thiét, da dugc quan tim truéc do, voi
ngit canh tim kiém hién tai thi can phai chon loc lai nhitng thdng tin da biét, khéng cin dén
nita, hodc dong nhét cdc ngudi sir dung khdc nhau v6i ciing mot két qua. Qua dé, cho thay
nhitng han ché va kho khén ctia hé théng dbi véi nguoi sir dung trong viéc c4 nhan hoa két
qua, ciing nhu tinh nhét thoi va tinh 1au dai cia nhu cau thong tin nguoi dung.
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MO HINH X LY CUA IR SYSTEN
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Hinh 1. M6 hinh xit i cia mot hé tho"ng Information Retrieval

Piéu ndy din dén mot ky thudt méi, d6 1a Information Filtering (IF) - duoc goi 1a tinh
loc thong tin - m§t bude phat trién cuia Information Retrieval dua trén mot khéi niém mdi 1a
dac trung ngudi dung (user profile). :

User profile 12 nhitng dic diém, s& thich cua nguoi dung (personal characteristics;
individual preferences) nhim dai dién cho ngusi ding dé 1am co sé cho céc xu Iy co ban ciia
mot hé théng tinh loc théng tin (IF System). C6 nhiéu tén g0i cho user profile nhu dic trung
nguoi dung, chén dung nguoi ding, hodc mo hinh ngudi dung, ... Trong ngir canh day-hoc,
user profile c6 thé 1a nhitng thong tin miéu ta kha ning nhén thirc/tr duy, nén tang kién thuc,
th6i quen hoc tap, muc tiéu hoc tép, v.v... Nhing thanh phén nay s€ duoc luu trit trong hé
théng sau khi da gan gid tri (bdt bién hodc thay doi theo thoi gian). Tuy thudc vao ndi dung
va lugng thong tin vé& ngudi dang trong user profile ma ngudi ding c6 thé dugc md hinh hoa
thong qua profile. Vi vdy, mdt profile c6 thé dugc xem nhu mdt md hinh nguoi dung (user
model) ma hé thong s& luu trir d& cép nhat va khai théc [11]. Trong nhiéu tai lidu, thut ngir
user profile va user model thuong dugc xem 13 dbng nghia, hay chi diing mot trong hai thuit
ngif nay voi cd hai nghia dic trung nguoi ding va md hinh dic trung ngudi dung. Hinh 2 thé
hi¢n md hinh xir If cia mét hé théng IF véi chi yéu 12 su so sanh tuong ddng giita user profile
cua ngudi ding v6i thong tin lién quan (tai lidu).

MO HINH XU LY CUA IF SYSTEN

Nhu cdu tim kiém User Profile Ngwol dang
Tim
kiém
The
Tap chi muc nhan
Profile
Chon
e ~ T
delegated Kiém tra Théng tin lién quan
Ageni
Hinh 2. M6 hinh xiz I ciia mét hé
Lap chi Tal ligu Phar thong Information Filtering
myc {Dynamic} phé
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Hinh I, hinh 2 thé hién hai mo hinh xt 1y cia h¢ théng IR va hé thong IF dé théy dugc
sy khac biét cuia cdc chirc nang xir 1y hai hé théng nay. Diém khéc biét co ban giita hai hé
thong nay la viéc sir dung user profile dé xir 1y chon lya.

Ung dung ban ddu cia md hinh Information Filtering la céc hé thong tu van
(Recommender System - RS). H¢ thong tu vén chinh la sy phat trién cua cdc phan mém mang
tinh c4 nhan hod, thé hién viéc thich ing v6i nhu cau c4 nhan, s thich, mong mudn ciia timg
nguoi dung. Linh vuc dp dung la thuong mai dién tir, trong cdc hé tu vin mua ban trén mang,
ching han nhu hé théng tur vén sich cia Amazon (http://www.amazon.com/), hé thong tu van
mua sam quan 4o Levi’s (http://www.levisstore. com/home/index.jsp), hé théng tr vin mua
sim eBay (http://www.ebay.co.uk/y , hé thong tr van album nhac cia CDNOW
(http://www.cdnow.com/), hé théng tu van phim &anh Reel.com’s Movie Matches
(http://www.reel.com/), ... [8]

2.2. Ung dung trong Intelligent Tutoring System, Adaptive Hypermedia
System/Adaptive Educational Hypermedia System

Hé thdng c4 nhan hod (personalized system) trong ngit canh tin hoc v6i thuat nglt “cd
nhan hod” (personalization) duogc hiéu 1a viéc déap Ung noi dung, hay sy hinh dung cta hé
théng dbi v&i nhitng s& thich ¢4 nhan dé cung cip thong tin, tai nguyén va dich vu mét cich
thich nghi dén ngudi diing. Vi vay, thut ngir nay xem nhu dai dién cho thudt ngit “thich
nghi” (adaptive), va hé thdng thich nghi (adaptive system) cling c6 thé duoc goi mdt céch tém
tit cho hé théng c4 nhan hod (personalized system). C6 hai dac diém co ban cho mét hé thong
thich nghi. Thir nhét 13, déi v6i mot khbi lugng khéng 16 cia thong tin ngay nay, hé théng can
¢6 mot sy tdp hop va phin phéi chi nhitng thong tin lién quan dén mot c4 nhan hay mét nhém
c4 nhan theo mdt dinh dang va cach trinh bay vao ding thoi diém trén danh nghia bdi ngudi
ding. Thir hai 1a, sy 4p dung cua khéi niém “one-to-one marketing” trong cich ma céc nha
kinh doanh “lam tiép thi”” ¢ d4p (mg nhu cdu ctia mdt nhém khach hang cé nhan, nhim muc
dich nang cao doanh thu trong kinh doanh. V& phia khiach hang, ho s& c6 dugc sy ich loi
thong qua viéc nhin nhitng tu van hiru dung va kip thoi dé mua hang hoa hodc nhitng dich vu
ua thich nhét [19].

Mot hé thdng thich nghi thi “thich nghi” v6i chinh né hay voi hé théng khic & nhitng
tinh hudng khéc nhau. Qué trinh thich nghi dya trén nhitng muc dich va s& thich cia nguoi
dung (user’s goals and preferences). Nhitng déc tinh nay cia nguoi diung dugc luu trir trong
déc trung ngudi dung (user model), va h¢ théng s& quan ly mo hinh nay , sau d6 cung cap
thong tin vé ngudi dung khi cén khai thic. Mot user model s& dem lai kha nang dé phan biét
gitta nhirng ngudi dung khic nhau va cung cip thong tin cho hé thong de c6 thé dap tmg tuy
thudc vao dic trung clia timg ngudi dung[16]. Thong thudng, céu tric tong quit cua mot hé
théng thich nghi dugc trinh bay nhu trong hinh 3.

Mot céch tdng quat, qua trinh xu 1y thich nghi c6 thé chia ]am ba giai doan:
Tim kiém nhitng thong tin lién quan dén nguoi diing,
Xue Iy thong tin dé khdi tao va cdp nhdt mé hinh ngwoi diing (user model),
Va sir dung user model dé khai thdc va cung cdp su thich nghi.
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Hinh 3. Cdu triic tdng qudt ciia mot hé théng thich nghi

Mot trong nhitng hé thich nghi dang xem xét d6 1a hé théng trg giang thong minh
(Intelligent Tutoring System — ITS). ITS 1a mot dang hé thdng day hoc thich nghi (Adaptive
Instructional System) ap dung nhitng ki thuit tri tué nhén tao (AJ). Muc tiéu cua ITS 1a cung
cip nhimg l¢i ich ca “one-to-one instruction” (day hoc theo mé hinh thich nghi cd nhin mét
- mgr) mét cich ty dong va vai chi phi hiéu qua. Gidng nhu nhimg hé day hoc khéc, ITS bao
gdm nhing thanh phan biéu dién noi dung hoc, chién luoc huéng dén va giang day ngudi hoc,
cling nhu nhitng ki thudt dé c6 thé hiu duoc céi gi ngudi hoc da bidt va cdi i ho chua biét.
Do d6, trong ITS thi nhitng thanh phan nay dugc sip xép thanh céc phan hé nhu Expertise
Module (ngi dung day-hoc), Student-Modeling Module (ddc trung nguoi hoc), Tutoring
Module (chién lugc hudng ddn va gidng day) va User Interface Module. ITS ap dung md hinh
vi thich nghi (micro-adaptive model) béi vi nhitng quyét dinh vé su “chdn dodn hoc” (nguoi
hoc mudn hoc cdi gi ?) va “kich ban day” (hé thong sé day nhu thé nao dé dap vmg nhu cdu
nguoi hoc ?) s& duge phét sinh thdng qua qua trinh thao tic va thuc thi cic chirc nang cua hé
thong.

Tiép theo la sy phét trién cia hé théng thich nghi siéu truyén thdng (Adaptive
Hypermedia System — AHS) ma sém duoc ghi nhén tir dau thap nién 90 (ciia thé ki 20). Céc
AHS st dung md hinh siéu truyén thong (Hypermedia model), 12 mdt md hinh mé& rong cua
viéc tn dyng md hinh dic trung ngudi ding (user model). AHS phét xuat tir ITS va huéng
dén viéc cb ging dé két hop nhitng hé théng day hoc thich nghi véi céc hé théng dua trén siéu
truyén thong (Hypermedia-based Systems). Vi vay, mot AHS thoa ba didu kién sau; thir nhit
1a, hé théng ¢6 vung tri thic (domain knowledge) duoc xay dung dua trén siéu vin ban
(hypertext) hay hypermedia (bao gom graphics, audio, video, plain text or hyperlinks); thi
hai, sir dung va khai thac user model; va thi ba 13, hé thdng c6 kha nang khai thac thich nghi
domain knowledge thong qua viéc sir dung user model nay. AHS thuong duge ding trong céc
hé théng dio tao (educational systems), tmg dung thwong mai dién t&r (e-commerce
applications), hé thong théng tin (information systems) va hé trg gitip (help systems) [13].

AHS thudng dugc phan biét thanh hai dang khéc nhau dua trén phuong phép thich nghi
[12]. Nhém thir nhat, quan tdm dén dén sy trinh bay thich nghi (adaptive presentation), nghia
1a cung cap mét sy thich nghi vé noi dung ch?mg han nhu thé hién noi dung & nhiéu cach khac
nhau hofc trinh ty thé hién ndi dung khic nhau. Noi dung c6 thé ddp ang véi nguoi ding
thdng qua sy thay dbi v& chi tiét, 46 khé, va cach st dung dua trén nhitng dac trung ngudi
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dil‘ng (nhu cau, kién thirc nén, dic diém nhdn thirc). Nhém thir hai, quan tam dén su hod tro
dieu hudng thich nghi (adaptive navigation support), théng qua cac hinh thirc nhu hudéng din
tryc tiep (direct guidance), 1ién ket an hay lién két thir tu lai (hiding or re-ordering of links),
lién két chu thich (link annotation), ban dd thich nghi (map adaptation).

Trong linh vuc dao tao truc tuyén, AHS c6 kha ning cung cAp tai liéu hoc tap dén nguoi
hoc theo mét sur quan tam tay thich, hoac mdt diéu hudng ndi dung hoc tip phi hop thong
qua huéng dan va ngudi hoc c6 thé biét chic rang nhitng ndi dung hoc tp duoc trinh bay thi
6 lién quan dén chu dé dang quan tdm va cé thé tu hiéu dugc bang chinh ho.

Mot dang con cua AHS d6 1a nhitng hé théng dao tao thich nghi siéu truyén thong
(Adaptive Educational Hypermedia System — AEHS), v&i t€n goi nay, hé théng duoc sir dung
trong ngit canh dao tao va day-hoc. Domain knowledge ctia AEHS thi dugc luu giir rat nho vi
la nhitng tai liéu lién quan dén mot chu dé riéng va dugc goi la ving khong gian tai liéu
(document space) . Di€ém quan tdm cia user model dé khai thac thich nghi d6i voi hé thong
nay la viing kién thirc da biét ctia nguoi hoc (domain knowledge of learner). [13]

Mot AEHS bao gdm mot document space, user model, thanh phin quan sit
(observations) va mot thanh phin thich nghi (adaptation component). Document space tuy
thudc vao Hypermedia-based System va dugc lam “giau” thém bang nhitng thong tin dugc
két hop vao (nhuw chii thich, do thi tri thirc-knowledge graph). User model luu trit, md ta thong
tin c4 nhan, kién thic nén, va nhiing s& thich cia nguoi dung. Observations biéu dién thong
tin vé su tuong tac gilta nguoi dung va AEHS, thanh phan nay dugc dung dé cap nhat thong
tin cho user model. Cudi cung, nhitng ludt thich nghi (adaptive rules), vi du nhu mot noi
dung/chu dé dugc dé nghi nén hoc hay phit sinh thir ty hoc mot ndi dung/chu dé; va xur ly
thich nghi (adaptive treatment), vi du nhu sap xép nhing lién két t&i nhitng tai liéu bo trg ty
thudc vao nhu cau cia mot nguoi ding, s& dugc cung cip bai adaption component. [10]

Hién nay, cac hé théng dao tao thich nghi va thong minh dua trén Web ((Adaptive and
Intellig’ent Web-bqsed Educational Systems - AIWBES) da dem lai mét sy thay d6i doi vai
cach tiép can truyén thong “just-put-it-on-the-Web” cua nhiing ng dung Web bang viéc phét

trién cic ph'?m mém day hoc dya trén Web (Web-based educational courseware). AIWBES da
cb ging lam “thich nghi” hon bing c4ch xay dyng mot user model vé muc tiéu (goals), s&
thich (preferences) va kién thic (knowledge) cla mdi ca nhin ngudi hoc va st dung md hinh
. nay thdng qua sy twong tac voi nguoi hoc dé thich nghi véi nhu cau cia nguoi hoc d6. Nhitng
hé thdng nay ciing ¢ gang “thong mink” hon bing viéc két hop chit ché va tien hanh mot s6
hoat dong hoc tép truyén théng dugc thuc hién bdi chinh ngudi day thuc sy chéng han nhu trg
gidp truc tiép dbi v&i ngudi hoc, dodn biét nhitng khdi niém bi “quén” cua ngudi hoc dé c6
thé nhic nha, tu van phi hop [15].

Mot céch tdng quat, c6 thé nhém cdc hé ddo tao thich nghi thanh nam nhém hé théng
dao tao thich nghi dua trén mo hinh va cong nghé sir dung (xem hinh 7) bao gom nhém siéu
truyén thong thich nghi (Adaptive Hypermedia), nhém tinh loc thong tin thich nghi (Adaptive
Information Filtering), nhém gidm sét thong minh (Intelligent Monitoring), nhém hoc cong
tac thong minh (Intelligent Collaborative Learning) va nhém trg giang thong minh
(Intelligent Tutoring).
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Hinh 7. Nam nhdm hé thong ciia cong nghé AIWBES hién dai
(*) CSCL- Computer-supported Collaborative Learning

Tuy nhién, céc hé thng dao tao thich nghi va thong minh nhu vay vin ton tai mot sb
han ché ti€u biéu nhu: [14][9][7]

NGi dung/tai nguyén hoc tp (learning contents) gi6i han trong mét pham vi cia mot
mon hoc/kho4 hoc.

N&i dung hoc tp duge thuc hién thu cong, tén nhiéu cdng strc, phai theo mot khudn
mau (framework) qui dinh.

Thir ty trinh bay ndi dung hoc tip dugc thiét ké tuong minh va cb dinh boi giang
vién/gido vién phu trach tir truéc (vi du cd nhan nguoi hoc khong thé thém/bot
nhitng néi dung/chii @ hoc véi kich bdn duoc dé nghi boi hé thong).

Yéu cau phai c6 thdng tin phan hdi (feedback) mot céch ti mi, chinh x4c.

Céc thanh phan (hoat dgng) ciia hé théng duoc tich hop mét ¢b dinh.

Khéng c6 sy tuong téc gitra ngudi hoc va tai nguyén hoc tap (v du nguoi hoc khong
biét duoc tai sao hé thong lai cung cdp nhitng tai nguyén hoc tdp nay, tai sao cdn
Phdi hoc nhiing kién thirc kia).

Khéng rd rang cich thirc ma dic tnung ngudi hoc (user profile) cé thé duoc dung
trong hé thong hoic dic trung ngudi hoc dugc dung dé cung cap nhimg huéng dan
thich nghi [17].
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Table 1. Bang tém téit ddc diém cua cac hé thong sir dung cong nghé AIWBES

Loat ATWBES

Adaptive Hypemedia

Cong nghé

¢ Trinh biy thich nghi

Hb o diéu hudng thich nghi

AHA! (De Bra etal., 1998)

InterBook (Brusilovsky, Eklund &
Schwarz, 1998)

ActiveMath (Melis et al, 2001)
ELM-ART (Weber & Brusilovsky, 2001)

Adaptive Information

* Loc dva wén néi dung

ML Tutor (Smith & Blandford, 2003)

Collaborative Learning | * Ho tro cng tic thich nghi

e Hoc vién o

Filtering e Loc céng tic "WebCOBALT (Mitsuhara etal,, 2002)
HyperClassroom
Intelligent Monitoring y
lig (Oda, Satoh & Watanabe, 1998)
e Hinh thanh nhém thich nghi va | PhelpS (Greer et al, 1998)
Intelligent giup d& ngang hing COLER (C.Gonzalez, Suthers & E.

Santos, 2003)
EPSILON (Soller & Lesgold, 2003)

trinh hoc
Intelligent Tutoring e Phin tich giai phap moét cich
théng minh

e Trinh biay theo thé ny chuong

» HS wo giai quyét vin dé

SQL-Tutor (Mitrovic, 2003)

German Tutor (Heift et al, 2001)
ActiveMath (Melis et al., 2001)
ELM-ART (Weber & Brusilovsky, 2001)

Kieu AL-CAT® - ITS® ATWBES®
mo hinh

Table2. Bang so sdnh cdc kiéu mé hinh dao tao tiéu biéu

Khoing thoi Thap nién 0 Thép nién 80 Cuéi 1990 - nay
gian v
en Thay thé cac hé CAI ban dau z P SR ey X A .
Muc tieu trong truvén thu kién thirc. Ho tro gidi quyeét van dé. Ho tro hoc hiéu kién thie.
I . T Loép hoc véi mét ngudi diéu
Ngir cdnh Lép hoc khong co giao vién. hanh hay tw hoc. Tw hoc
. | Tat cd tai litu hoc tap & bén | w0 yinn bay tai ligu bén | Tai liéu hoc tap troe tuyén
Tai nguyén | trong hé thong, hiu hét 1a bai PR . . AL R
N N N " ... | trong hé théng, ma thuomg la | phong phu: bai gidng, vi du,
hoc tip trinh bay, nhung cing cé bai P, D LY
L N S S vandeé-baitoan. vin dé-baitoan.
tip, vandeé-baitoan.
St dung réng rdi adaptive
b dia.
Khéng winh bay theo thy ty C?pem:_n;b, heo thirt
A . | Trinh bay theo thir tw chwrong | chuong trinhhoc hay adaptive | -° S¥ 1IN Bay taeg Lo "o
Cong ngh¢ | i} 1 ocva phin tich gidi phap | hypermedia. chuong trinh hoc va phan
chinh mét cach thong mi Chii véu 13 hd ;| tich gidi phap mét cach
: g minh. 1 ud:y;eu ‘ta ; ohttrg gxaxt 'quy et théng minh.
vandemot cac g tac. Xuit hién mot linh vuc cong
nghé Web hap dan.
. 5 o~ | Tt ci cac hé théng tap trung | Phin 1én hé théng tap trung | Phin én hé théng tip trung
Tinh day i - L s : . . P . p P N
ia hé thé vao céng nghé théng minh don | vao céng nghé théng minh | vao nhitu céng nghé thing
cua he thong gian. dom gian. minh.
Platform Mainframes va mini-computers. Personal computer WWW

f

% Dwtelligent Tutoring System (ITS;
3 Adaptive Intelligent Web-based Educational System (AIWBES]

. Adaptive relligent - Computer-dssisted Instruction (AI-CAl

Dai hoc Sw pham Ky thudt Thanh phé H6 Chi Minh
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3. USER PROFILE VA CAC VAN DE LIEN QUAN

Nhu da trinh bay & phan trén, qud trinh xur 1f thich nghi dugc chia lam ba giai doan: tp
hop thong tin mo ta ngudi ding va biéu dién profile; khdi tao va cép nhét user profile; cudi
cung la khai thac user profile. Vi vay v6i mot hé thdng thich nghi (ndi chung) sir dung user
profile s& cin quan tim dén nim vén dé dé6 1a (1) md ta cac dac trung ngudi diing, (2) biéu
dién dic trung ngudi diing thong qua user profile, (3) khdi tao profile, (4) cap nhat profile, va
(5) khai thac profile. Trong pham vi bai bdo, chting t6i s€ chi trong dén vén dé (1), vi viéc
giai quyet bai toan nay phu thudc vao linh vuc img dung dé tir d6 c6 thé md ta “diing” nguoi
dung. Neu c6 mét md ta ddc trung ngudi dung chinh xdc va phu hop voi img dung yéu céu,
thi chi can ap dung cdc phuong phép hién c6 dé tiép can giai quyét van dé (2), (3), (4), va (5)
1a ciing c6 thé xdy dung dugc mot hé théng thich nghi hiéu qua.

a. Mo ta cac dic trung nguoi dung

Tir trudc dén nay, c6 nhiéu md ta cdc dic trung ngudi ding cho cdc hé thich nghi da
duogc nghién ctru va phat trién. Trong bai béo, chiing t6i trinh bay mét s6 mé hinh biéu dién
dic trung ngudi ding trong céc linh vyc thu vién sé (digital library), tu vin cd nhan
(recommender system), va dao tao thich nghi (AEHS/e-Learning).

Amato va Stracc1a (1999) [6] da dé xuét mot md hinh md ta dac trung nguodi dung dbi
voi ung dung thu vién s nhu sau:

UserProfile = (PersDataxGathDatax DeliDataxActDataxSecData)

Trong d6, PersData 1a nhém cdc théng tin nhdn dang c4 nhan (personal data category)
chéng han nhu ho tén, ngay sinh, gidi tinh, nghé nghiép, dia chi lién lac, ... GarthData la
nhém céc thong tin thu thap (gathering data category) bao gdm céc thong tm vé nhimg diéu
ua thich va han ché ctia nhitng tai liéu ma ngudi ding dang tim kiém. DeliData 12 nhém céc
thong tin phéan phdi (delivering data category) 1a nhiing hinh thirc phan phéi céc thong tin thu
thap (dwa trén phwong tién, thoi gian). ActData la nhém thong tin hoat dong cua ngudi dang
(action data category) luu trit cdc ghi nhén vé tuong tic cua ngudi ding véi hé théng tim
kiém va thong tin diéu hudng. Cudi ciing, SecDara 12 nhém thong tin bao mat (security data
category) gom tap hop nhiing thong tin va thich cua m6 ta déc trung ngudi dung duoc biéu
dién trong profile ma c6 thiét 1ap diéu kién dé cho phép khai théc (nham dén tinh cd nhén cia
nguoi dung).

Motainer (2003) [9] ciing dua ra m6t mo hinh md ta dic nguoi ding di v6i hé tu van
nhu sau: UserProfile = (ItemDataxInterestData), md hinh xem user profile nhu la mot tinh
hudng (case) dua vao nhirng kinh nghiém da c6 vé mét chil de/san pham cu thé. Tinh huéng

dugc chia thanh hai tap, tap thir nhat 1a nhitng dic diém mo ta vé chu dé/san pham va tap tho
hai 1a nhitng dac diém mé ta vé mdi quan tim cua ngudi diing vé6i chi dé&/san phim.

Vi du, trong linh vyc tu vin nha hang, dé& muc/san pham va mbi quan tam dugc mo ta
nhu la A, = {name, address, phone number, cuisine, approximate price, capacity, webpage}

Int® = {quality/price relation, quantity of food, tabel-waiting efficiency)
Int' = {webpage visits, recommended times, retrieved times)

V6i su phat trién cua cic hé siéu truyén théng thich nghi AHS, Brusilovsky (2007) [14]
dé xuat mot mo hinh nguodi diung (user model) ap dung trong cic hé dao tao thich nghi AEHS
bao gém nim nhém thong tin nhu:
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UserProfile = (KnowledgexInterestx GoalsxBackgroundendlvzdual trait). Trong do,
Knowledge 1a nhém thong tin v€ su h1eu biét clia ngudi hoc vé chu dé hay noi dung nghién
clru; Interests 1a nhoém thong tin vé mdi quan tim ngudi hoc vé chu d&; Goals 12 nhém thong
tin dién t nhitng muc tiéu can thiét d6i v6i nhiém vu cua nguoi hoc; Background 1a nhém
thong tin luu trir tap dac diém lién quan dén nhitng kinh nghiém (kién thirc/kT ndng) da c6 cua
nguol hoc voi doi tuong lién quan (chu dé hoc/moén hoc); va cubi cung, Individual traits la
nhém théng tin biéu dién nhing dic diém riéng cua timg c4 nhin ngudi hoc (nhuw kiéu hoc,
kiéu tr duy nhgn thiec, thdi dé hoc).

Vi du nhu AHA! cua Debra va cOng su dé xuét (2003) [3] 1a mot AHS dugc xdy dung
dwa trén md hinh dic trung nguoi ding cia Brusilovsky véi cic thanh phan Knowledge,
Interests, Goals, va Learning Style, biéu dién dudi dang céc thudc tinh cua mot khéi niém
chinh goi 12 concept dé tir d6 c6 thé trinh bay dén tig nguoi diing khic nhau.

Le et al. (2009) cung da de xuét mot md hinh dac trung ngudi hoc (learner profile) cho
hé théng e-Learning téng quat, gom bbn nhém thong tin chinh nhur 1a:

UserProfile = (DemographicsxTraining experiencesxSelf-study activitiesxLearning
demands). Trong d6, Demographics 1a nhém thong tin m6 ta vé cé nhén va tiéu sir gia dinh
cia ngudi hoc; Training experiences dai dién cho cdc thong tin vé nén tang kién thirc, kién
thirc da biét, kién thic c6 thé biét vé chu dé/ndi dting dang hoc; Self-study activities 1a nhém
thong tin mo ta théi quen tu hoc, muc tiéu hoc tap va dic diém c4 nhan cia nguoi hoc; va
Learning demands 1a nhom thong tin mo ta vé dong co hoc tap, s& thich hoc va moi quan tdm
vé chu dé/ndi dung hoc.

Vi du dp dung trong Iinh vuc dao tao truc tuyén dbi véi sinh vién dai hoc, learner profile
duoc mo ta nhu sau:

P, = {age, gender, address, mariage status, current job, working place rramg course}

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

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

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

b. Biéu dién dic trung nguoi ding
Tra 16i cho cau héi “Bing cach nao dé luu giit Profile trong hé théng?”
Profile thdong thudng duoc biéu dién bdi cdc md hinh nhu sau [9]:
- History-based model

profile = documents, Web pages, books, ... dd xem/mua (+ feedback).
ung dung : e-commerce (Amazon).

- Vector space model

profile = list of features (words, concepts).
rng dung : e-commerce, document recommender.
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- Weighted n-grams
profile = graph: node = n-words; arc = 2 nodes c6 chung mét sb words.
ung dung : document recommender.
- Weighted semantic networks
profile = graph: node = concept; arc = semantic relation (synonym, generalization,...).
Ung dung : document recommender.
- Classifier-based models

user profile = classifier (dua trén cdc ki thuat learning machine technique; utilizes
training sets nhu neural network, decision tree, association rules, Bayesian
network)

g dung : e-commerce, document recommender, anti-spam, ...

Ngoai ra, con ¢6 cdc mé hinh nhu User-item ratings matrix (historical user ratings of
items; does not utilize training sets); demographic Sfeatures (stereotype).

c. Khéi tao dic trung ngudi ding

_ Day 12 m6t vén d& kh6 khan khi thiét ké hé théng, do kha nang ngudi ding (user) khong
muén “danh” thoi gian dé khai bdo cdc s& thich ctia minh hogc thiét 1ap m6 ta ngudi ding ban
dau [9].

- Empty profile — “diz li¢u tréng”
Théng qua viéc nhén dang cic tuong tic cia ngudi ding (s dung history-based
model).
Vi du: Amazon

- Manual - ““ thi cong”

Nguoi ding dugc yéu ciu cung cdp mét danh séch cic chii dé quan tam va dang ki
cho hé théng. Vi vay, c6 thé gay khé khan déi voi nguoi sir dung, déng thoi hé
thdng c6 kha nang s& nhan dugc cdc thong tin khéng chinh xac, hoic khéng diy
di nhu mong muén.

- Stereotyping — “mdu rap khuén”

Hé thc‘),hg x4y dung sén mot sb profile mau. Tur mot sb thong tin s& khoi ban diu (tén,
tuoi, gidi tinh, noi cuw tri, nghé nghiép,...), hé théng s& gan cho ngudi dung mot
trong s6 céc profile ma hé thong cho 12 thich hop nhat.

- Training set —* tdp hudn luyén”

Ngudi diing dugc yéu ciu danh gid qua mot vai vi du hodc tép dir liéu miu dé nghj dé -
chi ra s& thich ctia minh (relevant/irrelevant items).
Vidu : Movie Lens
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d. Cap nhit dic trung ngudi ding

Vén d& khai tao profile ban d4u cho ngudi diing thudng 4p dung cho mot ngudi dung
méi khi tham gia vao hé thong Tuy nhién thong tin trong cac profile ban dau nay con kha don
gian va ciing chua thé phan anh chinh Xéc tat ca nhirng dic diém c4 nhan ciia ngudi ding. Vi
vay, viéc cip nhat lai profile la didu can thiét trong cdc hé thng thich nghi. Cap nhat profile
¢6 hai giai doan quan trong, mét 1a nhén thong tin phan héi (feedback) va hai 1a cach cap nhat
profile [9][14].

- Kj thudt thu thép théong tin phan héi lién quan (Relevance feedback)

bay la cich thic ma hé thdng nhan thong tin dé cap nhat profile. C6 hai huong tiép can
chinh cho van dé thu thép thong tin phan héi tir ngudi dung la phan héi twong minh (explicit
feedback) va phan hoi tiém dn (implicit Jeedback). Nhiéu hé théng két hop ca hai phuong
phap nay cho viéc cdp nhat profile. Tiéu biéu nhét 1a dua trén céc thong tin tich cuc (items
duwgc chon hodc dwoc mua) hay thdng tin tiéu cuc (items khong dwoc chon hodc dwoc mua ma
khoéng thich).

No feedback - hé thong khong tw dong cap nhat profile, vi vy d& nghi nguoi ding
phai cip nhat profile bang tay (manually update prof ile).

Explicit feedback — (phan héi twong minh) yéu cdu ngudi ding chi rd cai gi
thich/khong thich (like/dislike), tham gia d4nh gid (ratings), hay cung cdp cic phan
hdi dang text.

Uu diém : thiét ké hé théng don gian.
Han ché : ngudi ding khong tu nguyén va mién cudng tham gia khi c6 yéu ciu
feedback.

Implicit feedback — (phdn hoi khong twong minh) hé thong riit ra thong tin mo ta tur
viéc gidm sit nhitng hoat dong cua nguoi dung, bao gdém nhimng vét link trén
mang, qua khir mua béan, qué khir diéu hudng-chon lya, thoi lugng 1am viéc trén
Web page, va xir 1y nhitng hoat dong nhu saving/printing/deleting mdt document,
tao bookmark, scrolling/maximizing/resizing mot window.

Hybrid approach - két hop cua explicit va implicit feedback. Vi du nhu Amazon
ding huéng tiép cén két hop (hybrid approach), véi k¥ thudt explicit feedback
thong qua viéc danh gia (ratings) va implicit feedback thong qua viéc luu vét sy
mua sam (purchase history).

- Phwong phdp cdp nhdt profile (Profile adaptation)

Thu cong (manual) : ngudi dung dugce doi hoi phai cip nhat danh séch cac sé thich

Thém thong tin moi timg bwdc: phd bién nhit, théng tin dugc thém dua trén cic
feedback lién quan (hgn ché la khong logi bo duoc cdc so thich “qud han® -
outdated interests).

Thém thong tin moi déng thoi ¢ ‘quén dan*“ théng tin cii: nhitng feedback lién quan thoi
gian gan s& dugc “ddnh trong so tich cyc, va “quén ddn* cic tuong tac thoi gian
lau hon hodc sir dung mdt Time Window truot trén dir liéu (dung phwong phdp
Heuristic dé xdc dinh kich thwoc cua Time Window).

Str dung thuét toén di truyén (GA).
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e. Khai thac dic trung nguoi ding trong hé thong thich nghi

Pé cung cap tai nguyén, dich vu phu hop voi déc diém c4 nhan va yéu ciu clia ngudi
dung, cic hé thong thich nghi s& cén ¢t chu y€u vao thong tin trong profile két hop véi thong
tin (dai dién) vé cic tai nguyén dang khai thac, cht yéu dua vao céc ky thuit so khdp giita dic
trung cua tai nguyén dang xét va dac trung cua nguoi dung (hodc nhom nguoi dung-cong
dong). Hién nay c6 ba phuong phap chinh lién quan dén van dé chon loc tai nguyén cho phi
hgp véi nguoi dung d6 1a: loc theo ndi dung (content-based filtering), loc cOng tac
(collaborative filtering) va loc két hop (hybrid filtering) [9]. C4c phuong phip nay thudng sur
dung ki thuét “ngudi lang giéng” (nearest neighbor, clustering, classificaition) hoac thong ké.

4. KET LUAN

Toém lai, prefile 1a thanh phan quan trong va khong thé thiéu trong céc hé théng thich
nghi, né 1a co sé dé phan biét giita cic ngudi ding khic nhau trong hé thong, cling nhur dé so
khop mire d6 pha hop cua céc tai nguyén, dich vu cua hé thong v6i dic diém cuia ngudi ding.
Mot profile dugc danh gia 1a tt chi khi nao né phan 4nh diing dic trung cua tirmg c4 nhén
trong mot hé thdng thich nghi cu thé. Bai bdo da trinh bay mét khao sat vé profile va cic ung
dung cua né trong cic hé thong thich nghi ndi chung va dac bi¢t la hé thong dao tao thich nghi
néi riéng, nhim lam co s& dé tiép can nghién ctu va phat trién hé théng dao tao truc tuyén
thich nghi (AeLS) [4] ma nhém téc gia da dé xuét trong nhitng bio cdo trudc day. Trong thoi
gian t6i, ching t6i dang tlep tuc nghién ctru dé hoan chinh md hinh va kién tric cia AeLS va
thir nghiém cai dit cu thé trong day-hoc & tai mét s6 trudng dai hoc tai Tp. H6 Chi Minh, Viét
Nam (Swr Pham, Khoa hoc Tu nhién, Cong nghé Sai Gon).
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