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TOM TAT

Trong ITnh VifCd(ly-h9c, tri thuc aU9'c hiiu la n(5idung h9C t(tp (bai giang va tai li?u)
cdn cung cdp cho nguai h9C theo m1;lCtieu aao t(lOxac ajnh tmac, va ciing la m(5t trong
nhiing a6i tU(J7lgchfnh cua qua trinh d(lY h9C. Vi?c thi~t k~ va xay dlPlg n(5i dung h9C t(tp
"h(Jp l{", "ady au" va "mang tfnh su ph(lm" la nhi?m V1;lcdn thi~t nhung ciing ady thach
thu~ a6i vai vi?c d(lY va h9C trong moi truang truy~n th6ng Ian trong moi truong aao t(lOtrifc
tuyen.

Trong bai bao nay, chung toi a~ xudt ki~n truc va cac thanh phdn lien quan cua m(5th?
th6ng t(lO bai giang tif a(5ng g9i la Automatic eLesson Generating System-AeGS. Vi?c phat
sinh bai giang difa tren coosa tri thuc aU(Jccdu truc t6t nhdm aap tmg cac yeu cdu cua hai
a6i tU(J7lgchfnh trong qua trinh d(ly-h9c la nguai dgy va nguai h9C, nhu h6 tr(J nguai d(lY
thi~t k~ n(5idung h9C t(tp, h6 tr(J ng,!,ai h9C tif h9C hoijc tif kiim tra ki~n thuc.

Tit'kh6a: AeGS, Knowledge Graph (KG), sub-KG, prime idea (pi), e-Course, eLesson.

ABSTRACT

In the learning-teaching field, knowledge is known as the necessary learning content
(including lessons and materials) for supplying to the learner basing on learning goal, and it
is also one of main factors in learning process. Designing and building the learning content
"logicality", "completeness" and "pedagogical quality" are necessary and quite challenge
task for teaching and learning in the traditional learning and on-line learning environment.

In this paper, we propose a general architecture and related components of Automatic
eLesson Generating System (AeGS). The proposed system is based on structured Knowledge
Base; it aims at satisfying the demands of two main factors in teaching-learning process such
as support for instructors to construct learning contents and support for learners in self-study
or reviewing their knowledge.

Tit' kh6a: AeGS, Knowledge Graph (KG), sub-KG, prime idea (pi), e-Course, eLesson.

1.clal THI~U

Trong moi twang dao t:;totruy~n th6ng, qua trinh d:;ty-hQcdugc th~ hi~n boi S\f tuang
tac qua l:;tigifra ba d6i tugng chfnh: giao vien, hQc vien, va tri thuc. Tuang tac gifra cac d6i
tugng nay hinh thanh nhfrng ho:;ttd<)ngd:;ty-hQccfin thi~t, ch~ng h:;tntuang tac giao vien - tri
thuc la nhfrng ho:;ttd<)ngnhu chucin bj, tim ki~m tai li~u, len k~ ho:;tchbai giang; tuang tac hQc
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vien - tri thuc Ht nhfrng ho:;tt dQng tl,IhQc, tl,Inghien Clm ali li~u va ghio trinh d~ linh hQi tri
thuc; tuang tac giao vien - hQc vien la nhfrng ho:;tt dQng giao ti~p trong cung nhu ngoai lap
nh~m giup dO'nguai hQc chi~m IInh tri thuc mQt cach d~ dang va hi~u qua. Nhu v~y, ben c:;tnh
hai d6i tUQ"ngchinh la y~u t6 con nguai, thl d6i tUQ"ngtri thuc cling tham gia vao qua trinh
d:;ty-hQcvm mQt vai tro quan trQng. Tri thuc, a day dUQ"Chi~u la cac nQi dung hQc t~p celn
thi~t d6i vai nguai hQc dl,Ia tren mQt m\lC tieu dao t:;to nao do. Cac nQi dung hQc t~p nay
thuang a cac d:;tng tai li~u in ~n nhu sach tham khao, sach giao khoa, giao trinh,... chu y~u
dUQ"cbien so:;tnva duc k~t bai nhfrng chuyen gia su ph:;tmho{lc giao vien giang d:;ty.Nhung
nguai hQc co th~ se g{lp nhi~u kho khan dS co thS hiSu th~u dao cac nQi dung va IInh hQi tri
thuc celn thi~t, n~u phai tl,IdQc ho{lc tl,Inghien Clm nhfrng tai li~u nay, ma khong co bftt cu mQt
Sl,Ihuang dfrn ho{lc giang giai til giao vien. Vi v~y, trong qua trinh d:;ty-hQC(tren lOp), giao
vien celn v~n d\lng kha nang su ph:;tmva kinh nghi~m cua mlnh d~ thl,Ic hi~n vai tro "d:;ty" mQt
cach phu hQ"Pva dung luc d~ giang giai, lam ra, ma rQng nhfrng nQi dung hQc t~p dUQ"ctrinh
bay trong tai li~u; nhfrng nQi dung ho{lc khong co trong tai li~u, ho{lc xu~t hi~n mQt cach
khong tuang minh trong tai li~u, ma nguai hQc co th~ khong bi~t ho{lc se r~t kho khan n~u
thi~u Sl,ItrQ"giup til giao vien. Di~u nay cling co nghTa la vi~c truy~n th\l ki~n thuc d~n nguai
hQc va vi~c IInh hQi ki~n thuc cua nguai hQCchi d~ dang va thu~n lQ"ikhi ngum d:;tyva nguai
hQc co mQt Sl,Igiao ti~p trl,Ic ti~p vai nhau (face to face). M{ltkhac, nQi dung hQc t~p cung th~
hi~n nhfrng h:;tnch~ nh~t dinh n~u xet mQt cach dQc l~p v~ m{ltchuySn tai ki~n thuc d~n nguai
hQc. MQt diu hoi d{lt ra la "Li?u co thi xay d1P1gnQi dung h9C ttjp au khci nang ai nguai h9C
co thi tif h9C/tif nghien cUu trong luc thiiu wing Sif tr(1giup cua giao vien?".

M{lt khac, vai nhfrng giao vien chua co nhi~u kinh nghi~m (vi d\l giao vien mm ra
twang) ho{lc kha nang su ph:;tm con h:;tnch~ (vi d\l giao vien d:;tycheo mon, giao vien chua
hQc qua phuang phap su ph:;tm) thl vi~c xac dinh dung nQi dung trQng tam, cac ki~n thuc n~n
tang "dely du" va "hQ"pIi" til tai li~u d~ truy~n d:;ttd~n nguai hQc nh~m d:;ttdUQ"cm\lc tieu d:;ty-
hQc cling dely thach thuc.

Ben c:;tnhcac ho:;ttdQng hQc t~p di~n ra t:;tilap (aaD tgo truyJn th6ng) thl hinh thuc d:;ty
va hQCqua m:;tng Internet, hay e-Learning [6] dang ngay cang tra nen ph6 bi~n. Geln day, cac
h~ e-Learning da va dang phat tri~n m:;tnh vai nhi~u hinh thuc va ti~n ich ph\lc V\l hi~u qua
cho qua trinh d:;tyva hQCcua giao vien, hQc vien. Tuy nhien, trong e-Learning, giao ti~p tf\IC
ti~p gifra nguai d:;tyva nguai hQc vfrn con nhi~u h:;tnch~ (do chit yiu la hogt aQng tl! h9C cua
nguai h9C). Do do, vi~c xay dl,Ing nQi dung hQc t~p tra nen quan trQng bai VIyeu celud{ltra la
lam sao d~ nQi dung co thS chuySn tai dUQ"cki~n thuc celn thi~t d~n nguai hQc, d6ng thai k~t
hQ"pdUQ"Cca nhfrng nQi dung huang dfrn, giang giai cua nguai d:;ty nhu trong mQt lap hQc
truy~n th6ng. Mu6n v~y, nQi dung hQc t~p trong cac h~ e-Learning celn dUQ"cthi~t k~ sao cho
"day dit", "h9]J U" va co "tinh su phgm" dS co thS h6 trQ"t6t cho qua trinh tl,IhQc. Tra 1m cho
v~n d~ nay, co nhi~u nghien Clm da dUQ"ccong b6 lien quan d~n vi~c thi~t k~ nQi dung hQc t~p
trong cac h~ th6ng e-Learning nhu chufrn SCORM (Sharable Content Object Reference
Model), IMS-LDP (IMS-Learning Design Packaging), IMS-CP (IMS-Content Packaging)
[4], [5].

Trong cac nghien cuu.truac [3], chung toi da ti~p c~n v~n d~ neu tren, va d~ xuAt cach
giai quy~t dl,Ia vao khai ni~m e-Course cling mo hinh lien quan - Knowledge Graph model,
mQt mo hinh tri thuc lam n~n tang dS phat triSn cac h~ th6ng dao t:;to thich nghi, co th~ ap
d\lng trong m6i truang hQc k~t hQ"P(blended-learning environment) phu hQ"Pvai ngu canh
d:;ty-hQc(agi h9C) a cac nuacphat triSn nhu Vi~t Nam. Til c~u truc e-Course va mo hlnh da
d~ xu~t trong [1], chung t6i phat triSn mQt h~ th6ng h6 trQ"t:;tobai giang, duQ'c gQi la AeGS
(Automatic eLesson Generating System). M\lc tieu cua h~ th6ng nh~m h6 trQ"nguai d:;tythi~t
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k~ nQi dung hQc t~p theo cac chu d~ dlJa tren rnQt t~p ki~n thuc n~n "h9P /{" va "ddy du". V~
phfa nguai hQc, h~ th6ng se giup nguai hQc c6 th~ t\1'hQc/t\1'nghien cuu (ho~c t\1'ki~rn tra ki~n
thuc) til h~ th6ng bai giang rnang tfnh "su ph~rn" dugc xay d\1'ngboi giao vien.

Ti~p theo, trong phftn 2 chung tai se trinh bay nhung khai ni~rn chfnh lien quan d~n cac
ti~p c~n cua chung tai: d6 thi tri thuc (Knowledge Graph - KG), e-Course, va rna hlnh hQCk~t
hgp (blened-learning). Phftn 3 la ki~n truc cua h~ th6ng AeGS, cung vai rna hlnh xu 19 va c~u
truc lUll tm bai giang trong h~ th6ng. Cu6i cung la k~t lu~n va huang phat tri~n dugc trinh bay
trong phftn 4.

2. cAe KHAI NI~M LIENQUAN

2.11)6 th! tri thu'c (Knowledge Graph-KG)

- D6 thi tri thuc - KG [1] la rnQt d6 thi c6 huang dung d~ bi~u di~n rn6i lien h~ rang
bUQcgiua cac 9 giang chfnh pi (prime idea) nh~rn h6 trg SlJdi~u huang thfch hgp trong qua
trlnh hQCClla sinh vien. Trong d6 thi tri thuc, pi la dan vj ki~n thuc nha nh~t v~ chu d~ dang
hQc va dugc di~n teib~ng rnQtdo~n van khang gay nh~p nh~ng. MQt cach hlnh thuc, ta vi~t

KG == G(V, E), trong d6:

V={t/ t la Prime Ideas}

E={(ti, tj)1 ti, tjE V}

M6i dinh la rnQt 9 giang va huang cua c~nh xac dinh thu tlJ cftn hQc. Vf d\l rnQt c~nh
e=(t], t2) xac dinh 9 gieing t] phai dugc hQc truac 9 giang t2. KG bi~u di~n rnQt "1(5 trinh h9C
tgp" (learning path) co thu t\1',dam bao tfnh "h9P /{" va "ddy du", va dugc xay d\1'ngboi cac
chuyen gia su ph~rn (hQi d6ng khoa hQc/giao vien kinh nghi~rn).

moh 1.D6 thj tri thirc (KG) va d6 thj tri thuc con (sub-K(;)
- D6 thi tri thuc con (Sub-Knowledge Graph - sub-KG) la d6 thi con dugc suy dfin til

KG d\1'~tren rnQt rn\lc tieu (goal) nao d6, sao cho vfin dam bao tfnh "h9P /{" va "ddy du" v~
rn~t kien thuc.

2.2 e-Course

e-C~urse la t~p cac bai gia,ng, rnan~ 9 nghia k~t hgp giua t~p ki~n thuc n~n cQng vm
nhfrng the hi~n cua nguai d~y nharn chuyen tai kha nang su ph~rn va kinh nghi~m cua hQ vao
trong bai giang [1], [2]. Thanh phftn ~a ban trong rnQt e-Course la nhfrng chu d~ bai giang
(Lesson/Fopic), gQi la eLesson, bao gam: til kh6a (keyword), 9 giang (prime idea), nQi dung
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trinh bay (content) va co th~ co ph~n tlJ ki~m tra (quiz) d~ di€u huang cac bai giang. Content
la thanh ph~n quan trQng trong chu d€ bai giang, va co th~ duQ'c bi~u diSn du6i d~ng video
clip, speech text, images/pictures, ho~c demo. Bai gian~ thuang dl!Q'cphan c~ia thanh cac
lo~i nhu khai ni~m, nguyen ly/qui trinh, thao tac; ly thuyet/bai t~p; de/kho; ... de tu do thanh
ph~n content se duQ'c trinh bay thfch hQ'Ptheo tUng lo~i (vi d{i dgng cau hoi gf)'i y, dgng gicii
thich, dgng huang dan step by step).

2.3 Mo hinh hQc t~p trong rnoi truOng hQc k~t hQll - BLE

BLE (Blended Learning Environmnet) la moi truang hQc kSt hQ'Pgifta dao t~o truy€n
th6ng va e-Learning. Co nghTa la ben c~nh cac ho~t dQng hQc t~p diSn ra t~i lap tm vi~c d~y
va hQc cling duQ'c thlJc hi~n tir xa thong qua SlJh6 trQ'cua cac thiSt bi, cong ngh~ Internet nhu:
hQc dlJa tren may tinh (Computer Based Training - CBT ), hQc tren thiSt bi di dQng, hQc
online (Web Based Training - WBD, ...

Course I --1 Le•• on 1 I
i I Lesson 2 ~-Ir,

I Ii I.-
l I Lenonn I

I

KG I

/
/

I

/1

+
Trainer's Knowledge
Trainer' Pedagogic method
Materials

••••••• •••
Course

Descriptions
Outline
Resources

Lesson

Overview
Main ideas
Summary
Exercises
Assessments

Topic 1

Topic 2

Topic m

Topic

Overview
Content
Keyword
Summary
Exercise

Structure of an e-Course

moh 2.M6 hinh e-Course

Online Learniq

_" ""t,.

ffinh 3. Blended Learning Environment (BLE)

Giao ~\lC d~i hQc a Vi~t Nam'tir trn6c dSn nay, hlnh thuc d~y hQc truy€n th6ng (il6i
tU9ng C{i the la sinh vien ilgi h9C) vfin gift vai tro quan t~Qng,chu ySu v6i vi~c diSn giang tren
lap cua ~iang vien va vi~c cung cAp cac tai li~u hQc t~p cho sinh vien. Di€u nay it nhi€u anh
huang den tinh tich ClJC,chu dQng trong hQc t~p cua ph~n 16n sinh vien.

Gftn day, nhi€u tri1ang d~i hQc, hQc vi~n cling da nghien cuu va ap d\lng hlnh thirc dao
t~o tu, xa thong qua Ipternet, kenh truy€n hlnh, on-line video, ... nhfim th6a man mQt phftn
nhu, cau dao t~o nguon nhan IlJc,cua xa hQi. Hlnh thuc nay bao g6m ca vi~c d~y-hQc tflJc
tuyen (on-line) va khong tflJCtuyen (off-line).
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Bai bao cua chung toi nh~m d~n mQt mo hlnh hQc k~t h9'P gifra dao t(;10truy~n th6ng va
dao t(;10tf\rc tuy~n [1]. Trong d6, hlnh thll'Cdao t(;10tql'C tuy~n la mQt mo hlnh h6 tr9' hQc t~p
qua m(;1ngnhilm t(;10them mQt moi tfuang hQc t~p mo'i, d6 la kenh thong tin v~ bai giang va tai
li~u hQc t~p; giup cai thi~n vi~c t\1'hQc, t\1'nghien Cll'U(yeu cau quan tr9ng a6i vai sinh vibl
ac;Li h9C) va khai thac dQng cO'hQCt~p cua nguai hQc. d khfa c(;1nhsu ph(;1m,cfiu truc cua mo
hlnh hQc k~t hQ'Pd~ xufit du9'c mo ta nhu trong hloh 4.

feco to fag. in tho
clas&room

via lntornet

e-Learning Activities

Tutor Model
t £ •~.ll(1)j

&Course and
Materials

Other students (insido a group)

Private Chat
Group DIscussion
Shared doCIi1T1entMlIatcmafs
SoIvmg prob"ems
Doing u>tcrc'!$os/lomuworkS
Email

Topic Chat
ToPJc DiscuSSion
ToPJc Shared Whiteboard
Onl •.rre ToPJc
Email

Toac:hons (following Subject)

Print Materials and
learning Resources

Instruct and expiain Iec/ure
Do exereses
Do summary a'ld readMe!<
Discuss al?d debate
Give researches or projects

I Learning Activities

Biob 4.M6 hinh h9C k~t h9P BLE

3. KIEN TRUe H~ THONG T~O GAl GIANG - AeGS

3.1 Ki~n true tAng quat

D\fa tren d6 th! tri thuc KG va e-Course, chung toi dS xufit mQt ki~n truc khung cho h~
th6ng AeGS nhu hlnh 5.

Ki~n truc h~ th6ng bao g6m ba philn h~ (module) chfnh: Teacher Module, Learner
Module va View Module. M6i module bao g6m mQt ho?c nhiSu module con (sub-module) ben
trong. M6i sub-module c6 th~ xem nhu mQt thanh ph~n/chuc nang th\fc hi~n mQt s6 xir ly
trong h~ th6ng. Tc1tca module cung truy c~p d~n tai nguyen chung cua h~ th6ng.

Ki~n truc dS xufit nhilm ph\lc V\l cho hai d6i tU9'ng chfnh la nguai d(;1yva nguai hQc.
Hinh 6 mo til cac Module va nguai sir d\lng.
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Learner Module

mob 5. Ki€n true t6ng quat eua h~ th6ng AeGS

mob 6. Cae module ehinh va a6i tU(Yngsu dl:lngh~ th6ng

Teacher Module duQ'c thi~t k~ dS qufm 19 thong tin va nQi dung hQc t~p cua cac khoa
hQc do ngum d?y cung cftp. Ngum d?y co trach nhi~m ve cac khoa hQc do minh t?O ra nhu
cung cftp m\lC tieu hQc t~p, cac tai nguyen hQc t~p lien quan. Trong module nay, thanh ph~n
Course Administation Service lam nhi~m V\lquan 19 khoa hQc, m\lc tieu hQc t~p do giao vien
t?O ra. M\lC tieu hQc t~p chfnh la cac yeu c~u vS m{ltki~n thuc rna ngum hQc c~n phai co truac
khi tham gia khoa hQCva nQi dung ki~n thuc ngum hQc se d?t duQ'c sau khi ho~mthanh khoa
hQc. Til mvc tieu hQc t~p do giao vien cung cftp, h~ th6ng se phat sinh cac 9 giang pi rna
ngum hQc c~n phai hQc. DS nguai hQc hiSu va n~m vfrng nQi dung ki~n thuc thuQc ve khoa
hQc, ngum d?y co thS cung cftp them cac tai li~u h6 trQ'ngum hQc, gQi chung la tai nguyen
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hQc t~p (nhu v( d¥, hili ttlP, tili li~u tham khao), va cac nQi dung nay duQ'c quim 19 boi thanh
ph~n Content Management Service. Thanh ph~n Generating e-Course/eLesson se kSt hQ'Pcac
9 giang pi v6i tai nguyen -do nguCYid?y cung cdp d8 phat sinh t~p cac e-Course/eLesson.

Learner Module co cac chuc nang lien quan dSn cac ho?t dQng hQc t~p cua nguCYihQc,
chu ySu la ho?t dQng t\l hQc. Nguai hQc co th8 t\l hQc d\la tren cac khoa hQc do giao vien cung
cdp hay t\l hQc (t1l kidm tra kiln thuc) theo chu d~ mong mu6n. Tir chu d~ do nguCYihQc cung
cdp, thanh ph~n Review Service se phat sinh t~p cac 9 giang va diu hoi di~u huang lien quan.
Tir t~p cac diu hoi di~u huang, thanh ph~n Sequencing Service giup di~u huang qua trlnh t\l
hQCcua nguCYihQc. Trong qua trlnh di~u huang se co S\l tuong tac giua nguai hQCva h~
th6ng.

View Module co chuc nang t?O ra moi truO'ng hQc t~p phu hQ'P v6i nguCYisir dVng.
Thanh ph~n View Module se kSt hQ'Pv6i Teacher Module va Learner Module chuy8n tai nQi
dung hQc t~p dSn ngum sir dVng thong qua thanh ph~n Delivery Service. D6i v6i nguCYihQc,
Delivery Service th\lc hi~n nhi~m vv di~u huang nQi dung hQc t~p phu hQ'Pv6i trlnh dQ kiSn
thuc cua nguCYihQc d\la mvc tieu hQc t~p va cac tuong tac cua nguCYihQc v6i h~ th6ng. Ngoai
ra, thanh ph~n Delivery Service con co chuc nang cung cdp, th8 hi~n e-Course/eLesson trong
h~ th6ng.

3.2 CAn true hm trii' e-Conrse

mob 7. cdu trUc luu trite-Course

Hinh 7 trlnh bay cdu truc luu tm cua e-Course. Trong cdu truc nay, PI (Prime Idea) la 9
giang - duQ'c hi8u la don vi kiSn thuc nhc>nhdt khong th8 chia c~t duQ'c nua. M6i PI thuQc v~
mQt nhom kiSn thuc (Category) nao do va cua mQt hay nhi~u mon hQc/khoa hQc. PI con co
cac tir khoa (Keyword) d8 phvc v\l cho vi~c tim kiSm. Bai giang (e-Course/eLesson) bao g6m
mQt t~p cac 9 giang itng v6i m\lC tieu hQc t~p (GOAL) do nguCYid?y cung cdp. Ben c?nh do,
nguCYid?y con cung cdp cac tai nguyen hQc t~p lien quan nhu: ph~n mo ta chung
(Description), cac vi dV minh hQa (Examples), bai t~p (Exercises), tai li~u tham khao
(Reference Material) cho mQt e-Course/eLesson. Tai nguyen hQc t~p co th8 0 nhi~u d?ng khac
nhau nhu hlnh anh, am thanh, video, van ban, .... Ngoai ra, nhfrng ngum d?y khac nhau co
th8 cung cdp cac tai nguyen hQc t~p khac nhau tuy thuQc kha nang su ph?m va kinh nghi~m
ban than, nhung kiSn thuc n~n tangd8 dam bao tfnh "aJy ail" va "h(J]J If' cua bai giang v~n la
t~p cac PI khong thay d6i.
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3.3 Mo blnb xilly

Uf>ivo; mQt h~ dao t~o tnrc tuy~n t6ng quat, se co nhieu chuc nang h6 trQ'nguCridf:lyva
nguCrihQc trong cac hOf:ltdQng hQc t~p. Trong phf:lm vi bai bao, chung toi chi trlnh bay mo
hinh xu 19 h6 trQ'phat sinh bai giang va mo hinh xu 19 h6 trQ'nguCrihQc on t~p cua AeGS.

nai VOl ngU'M d~y: h~ thf>ng se h6 trQ'phat sinh bai giang d\Ia tren chli de. Bai giang
duQ'Cphat sinh bao g6m hai lo~i: bai giang danh cho giao vien giang d~y tren lap va bai giang
dung cho sinh vien t\I hQc.

Thi/, t(lc: Phdt sinh hili giang dlftl tren chi/, t/J

- Buac 1: Giao vien cung cApml,lCtieu hQc t~p trng vo; cac chu de muf>n d~y. M\lc tieu
hQc t~p (] day la cac ki~n thuc yeu c~u sinh vien phai co trnoc khi tham gia khoa hQc (con gQi
la ml,lCtieu d~u vao - Input_Goals) va cac ki~n thuc sinh vien se df:ltduQ'c khi k~t thuc khoa
hQc (con gQi la ml,lc tieu d~u ra - Output_Goals):

+ Input_Goals = {ttjp cac y giang biit d6u - StartedPi}.

+ Output_Goals = {ttjp cac y giang kit thuc - EndedPi}.

- Buac 2: Ki~m tra m\lC tieu hQc t~p do giao vien cung cAp co hQ'P19 chua? M\lc tieu
hQc t~p duQ'c xem la hQ'P19 n~u tir do co th~ phat sinh sub-KG d\Ia tren KG.

+ N~u khong th~ phat sinh sub-KG thi quay l~i buoc 1. NguQ'c l~i sang buoc 3

- Buac 3: H~ thf>ng luu If:liml,lCtieu hQc t~p la t~p {9 giang pi} cua giao vien.

- Buac 4: H~ thf>ngphat sinh sub-KG tir KG.

- Buac 5: H~ thf>ngphat sinh khung bai giang (ttjp y giang) theo trlnh t\I hQc t~p tir sub-
KG.

:'fiplicn Examples Exercises Materia~

mnb 8.Phat sinh bili giang d1!a tren chli d€
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- Buac 6: Giao vien t6 chuc cac 9 giang theo tung bai hQc, sao cho v~n bao toan thu tv
cac 9 giang.

- Buac 7: T~o cac eLesson. Buac nay duQ'c thvc hi~n boi giao vien:

+ Giao vien b6 sung di~n giai chi ti~t cho cac 9 giang (ndu cdn).

+ Giao vien cung c~p tai nguyen hQc t~p ung vcn tung eLesson nhu: vi d\l minh ho~, bai

- Buac 8: Phat sinh cac eLesson. eLesson duQ'c phat sinh co thS ph\lc V\lcho vi~c giang
d~y cua giao vien va tv hQc cua sinh vien.

Dai vOi nguoi hQc: h6 trQ'nguai hQc tv kiSm tra ki~n thuc

Tluj t(lc: Hpclon t~p theo chu dJ

- Buac 1: Nguai hQc cung c~p m\lc tieu hQCt~p ung vai chu d~ mu6n hQc hay on t~p.
Chu d~ mu6n on t~p phai thuQc v~ mQt khoa hQc nao do. Nguai hQc chi c~n cung c~p m\lC
tieu d~u ra (chinh la nQi dung ki~n thuc rna sinh vien mu6n hQc, mu6n on t~p _
Output_Goals). Output_Goals={ttjp cac y giang ldy tir KG}

- Buac 2: H~ th6ng phat sinh t~p cac 9 giang b~t d~u {Started_Pi} cua khoa hQc duQ'c
chQn.

+ H~ th6ng ki~m tra xem co phat sinh duQ'c sub-KG tu t~p Started_Pi. Output_Goals va
KG hay khong?

+ N~u khong duQ'c thl quay l~i buac 1. NguQ'c l~i sang buac 3

- Buac 3: H~ th6ng phat sinh sub-KG.

- Buac 4: Phat sinh bai giang' tom t~t cho sinh vien (bai giang nay rdt co d9ng) tu sub-

- Buac 5: Tir sub-KG, h~ th6ng phat sinh cac diu hoi on t~p theo mQt trinh tv hQc t~p
hQ'P19. .

- Buac 6: H~ th6ng dua ra cau hoi on t~p d~ ki~m tra ki~n thuc cua sinh vien.

- Buac 7: Sinh vien tra 1m. Dva vao cau tra lai cua sinh vien h~ th6ng se dua ra cau hoi
di~u huang thfch hQ'P.
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~
{pI
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Sub-KG

Sub.KG={p}
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3.4 MQt sa minh hQa
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4. THAo LU~N

Qua bai bao, chung toi da d~ xuelt kiSn truc khung cua h~ th6ng h6 trQ'phat sinh bai
giang, tv dQng - AeqS dVa tren kha} ni~m KG va e-Course, d6ng thai da trlnh bay ,mQtca~h
chi tiet cac thanh phan ben trong, cau truc Iuu tm cling nhu mo hinh xu 19 cua h~ thong. Kien
truc d~ xuelt nh~m dap ung mOt s6 yeu cftu cua nguai su dVng nhu h6 trQ'phat sinh bai giang
theo chu d~, di~u huang nQi dung hQc t~p giup nguai hQc tv hQc, tv ki~m tra kiSn thuc, ...

Trong cac nghien cuu tiSp theo, chung toi se ap dVng mo hinh d~c trung nguai dung
(user profile) vao trong h~ th6ng d~ dua ra nhfrng tu veln hQ'p19 giup nguai sir dVng d~ dang
Iva chQn chu d~ hQc t~p phu hqp vai mvc tieu d~ ra va qua do giup nang cao hi~u qua trong
dao t:;1o.
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