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Ppat van de

Hoat dong day va hoc trén mang ngay cang trd nén pho bién do ting dung rong rai nhing
thanh tyu clia cong nghé thong tin, dac biet khi ¢ sut phat trién cia cong nghé Internet.
Gan day, viec tut hoc, tim hiéu kién thiic qua mang da tré thanh mot nhu cau ciia ngusi
hoc nham tiép thu kién thiic hieu qua, rat ngan thoi gian ciing nhu khong gian hoc tap.
Dé dap ting nhu cau d6, cdc he thong dao tao dién tit (E-learning) dugc phét trién va

trien khai tng dung rong réi.

Syt phat trién ctia E-learning lam nay sinh nhiéu van dé can dugce nghién citu giai quyét.
Trong d6, van dé lam thé nao dé tao duge nhitng khoa hoc E-learning hiéu qua, dap tng

duge nhu cau ctia ngusi hoc dang duge nhiéu nha khoa hoc quan tam nghién citu.

Tinh hinh nghién citu vé hoc thich nghi hién nay

Bai toan hoc thich nghi trong dao tao dién tur

Khi tham gia khoa hoc trong moi truong dao tao dién tir, ngusi hoc st dung trinh duyét
web dé truy xuat noi dung khéa hoc dude cung cap thong qua cac lien két web. Gido
vien, nguoi thiét ké khoa hoc quyét dinh tién trinh hoc tap ctia titng mon hoc cu thé tiy
thudc vao chuong trinh, muc tiéu mon hoc. Ngusi hoc tham gia vao khoa hoc c¢é dich hoc
tap, nhu cau hoc tap, trinh do khac nhau. Bai toan hoc thich nghi c¢6 muc tiéu 1a lam
thé nao dap tng duge cac nhu cau khac nhau ctia ting nguoi hoc khi ho tham gia vao
mot khoa hoc ¢6 noi dung, tién trinh da duge thiét ké va cung cap trén website, khong
nhat thiét tat cd ngudsi hoc déu c6 mot tién trinh hoc tap gidng nhau nhu thiét ké ban
dau ctia gidao vien, hodc phai tham gia tim hiéu tat ca céc noi dung ctia khoéa hoc dugc
cung cap trén website. Diya trén cac thong tin vé ngudi hoc (gom céac thong tin ban dau
va cac thong tin duge cap nhat trong sudt qua trinh ngudi hoc tham gia khoa hoc), he
théng hoc thich nghi sé gai ¥ cho titng ngudi hoc tién trinh hoc tap khac nhau, cling nhu
gdi ¥ cac phan noi dung can thiét hay khong can thiét phai tim hiéu cho timg ngusi hoc,

nham bio dam ring, cac noi dung ciia khéa hoc do hé thdong hoc thich nghi cung cap 1a



phit hop v6i muc dich, nhu cau, trinh do ctia ting ngudi hoc. Tao ra cac khéa hoc thich
nghi dé ngay cang dap tng t6t nhu cau ctia ngudi hoc 1a bai toan duge quan tam nghién

ctitu trong giai doan hién nay.

Tinh hinh nghién cttu hién nay

Trong giai doan mudi nam gan day, cac nghién citu trong linh vire ddo tao dién ti tap
trung vao xay dung cac khoéa hoc thich nghi dap tng nhu cau, muc tiéu ctia ting ngudi
hoc. Nhiéu huéng nghién citu da tap trung vao xay dung va phét trién cac hé théng day
hoc thong minh (Intelligent Tutoring Systems - ITS) nham dap ting cdc nhu cau clia ngudi
hoc, dién hinh 14 cac mo hinh ctia Vassileva [4], Kaplan [5] nham dap ting muc tiéu cia
ngudi hoc, mot s6 he thong dap ting cach tiép thu kién thiic clia ngudi hoc ctia Gilbert [6],
Paolucci [7],...Cac hé thong nay dya trén viée st dung kién thitc chuyén gia trong viéc

xay dung cau tric khoa hoc.

Gay day, mo hinh hé théng hoc thich nghi (Adaptive Hypermedia System - AHS) do
Peter Brusilovsky [I] dé xuat, huéng nghien cttu két hgp céc ¥ tudng cta cac hé thong
ITS va khai niem Hypermedia WWW. Céac hé thong AHS stt dung mo hinh ngusi hoc dé
lya chon céc noi dung phu hgp cho ngusi hoc. Diém khac biét trong he thong AHS la viec
tach biet mo hinh ngudi hoc, mo hinh noi dung khoéa hoc so véi cac hé théng ITS thé he
trude day.

M&i ngudi hoc khi tham gia khéa hoc dién ti trén mang c6 nhu cau khac nhau. C6
ngudi hoc muén két thiuc khoéa hoc mot cdch nhanh nhat ma van hoan thanh duge yéu
cau ctia khoa hoc, c6 ngudi hoc mudn tim hiéu mé rong noi dung khoa hoc sau khi hoan
thanh. Do kién thic ctia méi ngudi hoc khac nhau, khi tham gia mot khéa hoc méi méi
ngudi c6 cach tiép can khac nhau, c6 ngudi mudn tham gia day di cac noi dung tit chuong
dau cho dén hét, c6 ngusi chi mudén hoc nhitng noi dung minh chua biét, chua nam vitng.
Vay lam thé nao dé dap tng nhu cau clia ngudi hoc khi tham gia khoa hoc, dic biét
nhitng khéa hoc trén mang ma ngudsi hoc giit vai tro trung tam? Dé tra 16i duge cau hoi

nay doi hoi ¢6 cac nghién cttu sau gidi quyét nhicu van dé phiic tap lien quan dén:
i Viéec tim hieu nhu cau dé thod man nhu cau ctia ngudi hoc.

ii Dua ra phuong phap tiép can khéa hoc phit hgp trén co s phan tich cac nhu cau
do.

iii Qu4 trinh Iya chon tién trinh cting nhu noi dung hoc phut hgp véi ngusi hoc.

Day chinh 1a noi dung co ban ctia phuong phap xay dung hé théng hoc thich nghi do
Peter Brusilovsky [I] dé xuét. Duya trén két qua do Peter Brusilovsky cong bd, nhiéu nha
nghién citu da tap trung nghién citu, phéat trién cdc mo hinh hoc thich nghi. Theo két
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qua thong ké ctia Tomas Kubes [§] hién c6 khoang trén 70 hé thong hoc thich nghi da
dugce dé xuat trong linh vire nay. Trong s6 d6 c6 thé liet ké mot s6 mo hinh hé théng thu
duge cac két qua nhat dinh nhu AHA! [9, 10], InterBook [I1], KnowlegdeTree [12], KBS
Hyperbook [13] va WebCL [I4],... Trong chuong 1, ching to6i sé khao citu, phan tich, so
sanh chi tiét mot s6 he thong. Mot trong nhitng han ché ciia cac mo hinh xay dung khoa
hoc thich nghi hién nay la chi dung lai & viéc lya chon cac khai niém cta ndi dung khoa
hoc phu hgp véi tiing ngusi hoc. Dya vao thong tin cia ting ngusi hoc, cac moé hinh chi
ra cho ngudi hoc cac khai niem ho can phai tim hiéu. Them vao do, cac mo hinh chua
xem xét dén nhiéu muc tieu va nhu cau khéc ctia nguoi hoc dé tao ra cac khoa hoc thich

nghi v6i tirng ngudi hoc.

Muc tiéu nghién ciru

Trén co s6 phan tich wu, nhuge diém, cac két qua da dat dude trong linh vire hoc thich
nghi hién nay, luan 4n dé ra muc tiéu nghién ctu cai tién, bo sung va phét trién két qua
da dat dugc va dé xuat mot mo hinh tao khoa hoc hoc thich nghi nham déap tng cac muc

tiéu:

- Xay duyng mo hinh hoc thich nghi khong nhitng lya chon duge cac khai niém trong
noi dung khéa hoc phit hgp véi tiing nguoi hoc ma con chi dan ngudi hoc lam thé
nao dé tim hiéu duge khai niem d6. Thém vao dé, ching toi cling dé xuat cai tién
viec mo hinh héa noi dung khéa hoc, mo hinh ngudsi hoc, co ché thich nghi, nham
ap dung cho cac khéa hoc thudc linh viuc cong nghé thong tin v6i muc tiéu khong
chi cung cap cho ngudi hoc cac khai niém ma con yéu cau nguoi hoc van dung cac
khai niem dé trong thuc hién cac bai tap, bai thuc hanh. Dé lam duge diéu nay,
chiing to6i biéu dién mo hinh noi dung khéa hoc gom céac khai niem va nhiem vu.
Tap cac nhiém vu la co s6 dé dua ra cac chi dan thich nghi cho titng ngusi hoc lam
thé nao dé hoan thanh nhiem vu dua trén kién thic ctia nguoi hoc vé mon hoc ho

dang tham gia.

- Xay dung tién trinh hoc phlt hop véi tiing ngudi hoc dap ting dudge nhiéu nhu cau,

muc tiéu cua ho.

Dé dat duge cac muc tieu néu trén, ching toi nghién ctu gidi quyét céc van dé mang tinh

co ban, dong vai tro quyét dinh trong viéc phét trién cac hé théng hoc thich nghi, cu thé:
1 Khéo cttu cac phuong phap, ki thuat xay dung hé théng hoc thich nghi.

2 Nghién cttu mo6 hinh ngudi hoc, tac gia bo sung, phat trien mo hinh ngusi hoc lam
co s6 cho viec xay dung khoa hoc thich nghi theo nhu cau ngusi hoc. Trong nghién

citu mo hinh ngusi hoc, tac gid tap trung nghién ciu viec biéu dién trinh do kién



thiic ctia nguoi hoc déi v6i noi dung khoa hoc cu thé, va cac thude tinh bicu dién

nhu cau, muc tiéu ciia ngusi hoc khi tham gia khéa hoc.

3 Nghién ctu, phéat trien moé hinh noi dung hoc dé phit hop véi viec xay dung khoa
hoc thich nghi theo kién thiic va nhu cau, muc tiéu ctia ngudoi hoc. Dé xuéat bicu
dién noi dung khoa hoc gom cac khai niem va nhiem vy, 1a co sé dé giai quyét muc

tieu huéng dan, chi dan ngusi hoc lam thé nao dé hoan thanh nhieém vu.

4 Nghién cttu, xay dung co ché thich nghi tao ra cac khéa hoc thich nghi theo nhu
cau ngudi hoc bao gom hai tiéu chi: Thit nhat, thich nghi theo kién thic ctia ngusi
hoc nham muc tiéu dua ra cac goi ¥, huéng dan ngusi hoc "Lam thé nao?" dé hoan
thanh mot nhiem vu cu thé trong tién trinh hoc tap ctia ho. Thit hai, thich nghi

theo nhiéu muc tiéu, nhu cau ctia ngudi hoc.

5 Dé xuat mo hinh 1y thuyét tao khoa hoc trire tuyén phit hgp véi nhu cau ngusi hoc
duta vao cac két qua nghién citu clia tac gid vé mo hinh ngusi hoc, mo hinh noi dung

hoc va co ché thich nghi.

6 Phan tich, thiét ké va xay dung mo hinh hé théng tao khoa hoc thich nghi phit hgp

v6i nhu cau ngudi hoc va thit nghiém mo hinh.

Dé hoan thanh duge cac noi dung nghién cttu dé ra, trong khuon kho luan &n, ching toi
xac dinh pham vi nghién citu 1a van dé lya chon noi dung, tién trinh hoc thich nghi véi
timg nguoi hoc trong pham vi mot khéa hoc cu thé xac dinh truée. Van dé lua chon céc
khéa hoc khac nhau phu hgp v6i ngusi hoc hay lya chon mot noi dung ctia khéa hoc phu
hop nhat trong nhiéu nguon noi dung khic nhau 1a nhitng van dé ciing rat quan trong

nhung do pham vi dé tai ching toi khong dé cap nghién ciiu.

Phuong phap nghién ciu

Phuong phap nghién cttu ctia luan an dya trén phuong phap luan c¢6 tinh lién nganh:
Cong nghé mang va truyen thong may tinh, Khoa hoc may tinh, Cong nghé phan mém
véi viee ing dung cac nghién ctu trong Ly thuyét do thi, Mang xac suat Bayes, Logic
vi tit dé nghien ctu Iy thuyét trong viéc biéu dién moé hinh noi dung khéa hoc, mo hinh
ngudi hoc va co ché thich nghi tao cac khoa hoc theo nhu cau ngudi hoc. Tac gid st dung
cac nghién citu vé qui trinh phan tich, thiét ké, xay dung hé thong phan mém huéng doéi
tugng. Céac cong cy, ki thuat trong trién khai ing dung trén nén web trong xay dyng mo
hinh hé théng va trién khai thit nghiem. Phuong phap nghién ctu luan an thue hién theo
trinh tu:

1 Nghién cttu ly thuyét vé hoat dong hoc tap, cic phuong phap xay dung khoéa hoc
thich nghi.



2 Trén co s§ nghién citu ly thuyét, luan an phan tich, so sanh cac mo hinh hoc thich

nghi pho bién, tim diém han ché chua giai quyét dude ctia nhitng moé hinh nay.
3 Dé xuat, xay dung mo hinh ly thuyét tao khoa hoc thich nghi.
4 Phan tich, thiét ké, xay dung mo hinh hé théng.

5 Cai dat trién khai thit nghiem hé théng, so sanh déi chiéu céc két qua trién khai.

Cau triac cha luan an

Luan 4n gom 4 chuong, cing phan md dau va phan két luan, trong mdi chuong trinh bay
cac két qua dat duge khi thuc hién céc nhiem vu cu thé ctia luan an. Méi chuong dudgc
bd cuc gom ba phan chinh: Phan Gi6i thiéu - nham tém tat noi dung ctia chuong, cac
van dé chinh sé dugde giai quyét trong chuong dé. Tiép theo, trinh bay chi tiét viec giai
quyét cac van dé da néu, phan Tong két clia mdi chuong trinh bay tom tit cac két qua
dat duge. Cac két qua chinh ctia luan an duge trinh bay trong chuong 2 va chuong 3, day

1a cac déng gép clia tac gid trong nghién cttu vé 1y thuyét ctia hoc thich nghi.

Phan Pdt van dé trinh bay khai quat vé dé tai nghién cdu: Tinh hinh nghien ctu
trien khai hién nay trong linh vitc nghién cttu hoc thich nghi, muc tiéu va pham vi nghién

cttu, phuong phép nghien ctu, cac bude trién khai dé tai va cau tric luan an.

Chuong 1 Hoc thich nghi clia luan an trinh bay khai quat khai niem vé dao tao dien
tl, cac dac diem ctia ddo tao dien t, tém luge lich st cac giai doan phét trién clia dao
tao dién t1, cling nhu xu huéng phat trién trong giai doan hién nay. Tiép theo, tac gia
trinh bay tém tat co s 1y thuyét hoc thich nghi, cic phuong phap va ki thuat xay dung
khoa hoc thich nghi. Trén co s6 d6, luan an phan tich syt can thiét phai nghién cttu ba van
dé co ban ctia hoc thich nghi: mé hinh ngudi hoc, mo hinh noi dung hoc va co ché thich
nghi. Phan cudi chuong trinh bay cac khao cttu, phan tich mot s6 hé théng hoc thich nghi

pho bién hién nay.

Chuong 2 M6 hinh not dung khéa hoc va moé hinh nguoi hoc trinh bay cac
nghién cttu Iy thuyét ciia tac gia trong viec phéat trién moé hinh ngudi hoc, mo hinh noi
dung khoa hoc 1a co s6 xay dung co ché chon lia nhiém vu hoc tap phit hop véi kién thic
clia tiing nguoi hoc, va co ché chon Iya tién trinh hoc tap phit hgp v6i muc tiéu ctia ngudi
hoc. Céac noi dung duge trinh bay trong chuong nay thé hién viéc biéu dién tri thitc ciia
mo6 hinh hoc thich nghi do ching toi dé xuat.

Chuong 3 Cd ché thich nghi trinh bay cac co ché tao ra cac khoa hoc thich nghi

dap tng hai tiéu chi: thich nghi theo kién thitc va thich nghi theo muc tiéu, nhu cau cta
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ngudi hoc dya trén mo hinh tri thiic biéu dién mo hinh ngudi hoc, mo hinh noi dung khéa
hoc trinh bay trong chuong 2. Dé thich nghi theo kién thiic, tac gia st dung mang xac
suat Bayes dinh lugng kién thic ctia nguoi hoc déi véi khai niém, nhiem vu. Cac khai
niém, nhiem vu phit hop duge lua chon dua trén luat. Dé thich nghi theo muc tiéu va nhu
cau, tac gia st dung mo hinh bai toan tim duong di théa man rang buoc dé xay dung

tién trinh hoc tap.

Chuong 4 M6 hinh tao khoa hoc thich nghit ACGS trinh bay mo hinh tao khoa hoc
thich nghi do téc gia dé xuat dua trén cac két qua nghién cttu vé mo hinh ngusi hoc, mo
hinh noi dung hoc va co ché thich nghi. Tiép theo, luan an trinh bay cac két qua phan
tich, thiét ké, cai dat va trién khai thit nghiem hé théng ACGS cho mot khoa hoc danh

cho déi tugng sinh vién thudc nganh cong nghé thong tin.

Phan Két ludn tong két cac két qua thu duge trong qua trinh nghién ctu, thuc hien

luan an, cling nhu cac van dé can tiép tuc nghién citu trong cac giai doan tiép theo.



Chuong 1

Hoc thich nghi

Muc tiéu nghién citu cia luan an hinh thanh thong qua nghién citu Iy thuyét vé hoc thich
nghi, phuong phap va ki thuat xay dung hé thdng hoc thich nghi. Ching toi da tién hanh
khao sat mot s6 mo hinh hé théng hoc thich nghi. Trén co sé phan tich, so sanh, danh
gia cac he thong do, ching toi dé xuat ¥ tudng dé khic phuc nhiing han ché trong céc
van dé co ban ctia hoc thich nghi: mo6 hinh ngudi hoc, moé hinh noi dung hoc, co ché thich
nghi. D6 1a mot trong sd cac muc tieu can gidi quyét ctia luan an. Vi vay, chuong nay sé

trinh bay cac co sé dé hinh thanh muc tiéu nghién cttu ctia luan an.

Phan dau chuong trinh bay tong quan mot s6 khai niem lien quan dén dao tao dien
tit, mot s6 dac diém chung va so luge lich stt hinh thanh va phat trién ciing nhu 1a cac xu

huéng tiép can trong thoi gian gan day.

Tiép theo, trinh bay nghién citu vé hoc thich nghi, cac phuong phéap, k¥ thuat co ban dé
xay dung cac khoa hoc thich nghi. Trén co s6 do, tac gia phan tich cac van dé co ban can
nghién cttu ctia hoc thich nghi: mo6 hinh ngusi hoc, mo6 hinh noi dung hoc va co ché thich

nghi.

Phan cudi chuong gi6i thieu va danh gia, so sanh mot s6 mo hinh hé théng hoc thich

nghi pho bién hién nay, trén co sé d6 hinh thanh muc tiéu nghién citu ctia luan an.

1.1 Téng quan vé dao tao dién t&

1.1.1 Khai niém

Khai niem dao tao dién tt da dude rat nhiéu hoc gid va cac nha nghién citu vé gido duc
dua ra, diya trén nhitng dic trung rieng ctia ddo tao dién ti. Dudi day 1a mot sd dinh
nghia dugc nhiéu nha nghién ctu sit dung:



e Theo William Horton [I5], E-Learning la qua trinh hoc tap cé su trg giap cia cong
nghé Web va Internet.

e Theo Compare Infobase Inc [16], E-Learning 1a mot thuat ngtt dimg dé mo ta viec

hoc tap, dao tao dua trén cong nghé thong tin va truyen thong.

e Theo trung tam MASIE Center [17], E-Learning la qué trinh hoc tap hay dao tao
dugce chuan bi, truyén tai hodic quan 1y sit dung nhiéu cong cu ctia cong nghé thong

tin, truyen thong khac nhau va duge thuce hien ¢ mic cuc bo hay toan cuc.

1.1.2 Dic diém chung cia dao tao dién t&

Tuy c6 nhiéu cach phat biéu khac nhau, nhung cac dinh nghia vé dao tao dien tit déu

ham chta cac dac diem chinh sau:

e Dua trén cong nghé thong tin va truyen thong, cu thé hon la cong nghé mang, ki

thuat do hoa, ki thuat mo phéng, cong nghé tinh toan...

e Hiéu qui clia dao tao dién tit cao hon so véi cach hoc truyén thong do dao tao dien
tl ¢6 tinh tuong tac cao duya trén cong nghé truyén thong da phuong tién, tao diéu
kien cho ngusi hoc trao ddi thong tin dé dang hon, ciing nhu dua ra noi dung hoc
tap phu hgp v6i kha nang va sé thich ctia ting ngusi.

Dao tao dién t1t sé trd thanh xu thé tat yéu trong nén kinh té tri thitc. Hién nay, dao tao
dién tt dang thu hiat duge syt quan tam dic biét clia cac nude trén thé gidi. Rat nhiéu to
chtic, cong ty hoat dong trong linh vire dao tao dién tit ra doi.

1.1.3 Qua trinh hinh thanh va phat trién

Cung véi thoi gian, nhd sy déng gop tich cuc ciia cong dong nhitng ngusi quan tam va

yeu thich, dao tao dien tit da phét trién ting bude qua cac giai doan sau:

1.1.3.1 Dao tao dua trén may tinh

Hoc vien chi can mua phan mém dao tao va c6 thé tu hoc bat ¢t thoi gian va dia diém
nao phit hop véi nhu cau ciia ho. Khi tham gia vao hinh thitc dao tao nay, hoc vién phai
phat huy tinh doc lap, kha nang tu hoc & mic toi da, hoc vién ciing khong c6 ban be dé
trao doi va gido vien dé héi them. Day 1a phuong phap tiét kiem chi phi va mang lai hiéu
qua cao doi v6i nhitng mon hoc can hiéu ting ctia cong nghé thong tin nhu tiéng Anh, Tin
hoc. Tuy nhién, qua trinh tiép xtc v6i man hinh may tinh trong mot thoi gian dai sé gay
ra cam gidc buon té, chan nan cho hoc vien. Khong c6 thay gigo, 16p hoc, ban hoc dong
nghia v6i viec khong c6 tranh dua, mat di mot dong luc dé hoc vien hoc tap hét minh.

Nhitng yéu t6 nay lam giam dang ké hieu qua va chat lugng dao tao.



1.1.3.2 Dao tao dua trén cong nghé web

Dao tao duya trén cong nghé web [18] da hoi tu nhitng thé manh ctia dao tao truyén thong
va dao tao dya trén may tinh ciing nhu khic phuc nhitng diém yéu trong ca hai phuong
thiic nay. Su phét trién ciia cong nghé thong tin va mang Internet da tao ra mot vién
canh méi cho cong nghé dao tao dien tit. Trén thé gidi da c6 nhiéu t6 chic trién khai céc
16p hoc trie tuyén, trong do6, hoc vien duge tham gia vao mot moi truong do, mo phéng
day du tinh chat ctia mot 16p hoc truyen théng (C6 thay gido, ban hoc, bang den, phan
trang, cac cuoc thao luan,...) ma van tan dung duge nhitng thé manh ctia dao tao dién
tit. Chi can mot may tinh ndéi mang Internet, hoc vien c6 thé tham gia 16p hoc vao bat
ctt thoi diem nao, ¢ bat ¢t noi dau. Vé6i rat nhiéu 1oi thé, dao tao dua trén cong nghé web
dang hd trg vi dan chiém linh vi tri ctia dao tao truyén théng, day manh qué trinh phat

trien dao tao dien tit vé beé rong.

1.1.3.3 Chuan héa cac hé théng dao tao dién t&

Dao tao dua trén cong nghé web phat trién tao da dua dao tao dien ti vao hé thong
giang day ctia cac truong dai hoc, cac to chiic, don vi trén thé gisi. Rat nhi¢u hé thong
LMS (Learning Management System — hé thong quan tri hoc tap) [19], he thong LCMS
(Learning Content Management System — hé thong quéan tri noi dung hoc) [19] da ra doi
v6i nhitng kho noi dung riéng biét. Lic nay, mot sé to chitc mudn sit dung lai noi dung
clia to chitc khac trén chinh LMS ctia minh. Tuy nhién, véi nhitng LMS c6 cau triic khac
nhau thi diéu nay la khong thé. Do d6, van dé tao ra céc bai giang theo mot quy tic
chung c6 kha nang tuwong thich véi cac LMS, LCMS hé trg quy tac d6 dude quan tam
va trién khai. Mot s6 chuan noi dung da duge dua ra va duge st dung pho bién trén
thé gidi nhu: IMS (Instructional Management Systems) [19], AICC (Aviation Industry
CBT Committee) [19] va dic biét 14 chuan SCORM (Sharable Content Object Reference
Model) [20]. Trong d6, SCORM la chuan dugc sit dung rong rai nhat do ADL (Advance
Distributed Learning) da két hop cac diic ta clia cac chuan phd bién trén thé gidi dé dua
ra dic td cia SCORM. Viéc xay dung noi dung theo chuan ciing rat quan trong dé tao

ra mot trung tam cung cap noi dung hoc chung trén thé gisi.

1.1.34 L'J'ng dung dao tao dién tr & Viét Nam

Trén thé gidi, dao tao dien tit da trd nen thong dung va hau hét cac to chic dao tao déu
c6 sy trg gitup cua dao tao dién tit. Pham vi anh huéng cua dao tao dién tit da lan rong

ra rat nhiéu linh vuc.

O Viet Nam, céc nghién cttu trong 5 nam gan day, tap trung vao viéc phat trién noi
dung, hoc tap trén nén tang dao tao dién tii, cong tac véi nude ngoai trong linh vire dao

tao dién tit, phat trien mot s6 he LMS, LCMS va st dung lai hé théng ma nguon mé



LMS/LCMS.

Trong nam 2003 dién ra mot s6 hoi thio toan quoc trong dé e-learning duge coi la
trong tam hang dau nhu hoi thao khoa hoc quéc gia lan thit nhat vé "Nghién cttu phat
trién va iing dung cong nghé thong tin va truyen thong", Ha Noi, 22-23/2/2003; hoi thao
quoc gia "Mot s6 van deé chon loc vé cong nghé thong tin", Thai Nguyen, 29-31/8/2003.

Mot trong nhitng ké hoach 16n ciia Bo Gido duc va Dao tao la xay dung mang gido
duc EduNet. Dé an dugc trién khai tit thang 3 nam 2003 vé6i su ky két hop dong giita Bo
Giao duc va Dao tao va Bo Buu chinh vién thong trong dé cé viec phét trien noi dung

(gom noi dung khoa hoc, tai lieu day hoc), cac khoa hoc trie tuyén.

Dai hoc Québc gia Ha Noi cling dang nghién citu va trién khai du an "Dau tu xay dung
ha tang ky thuat CNTT, phat trién cong nghé phan mém, doi méi phuong phap giang
day va hoc tap, xay dung mo hinh dai hoc dién tu".

Trung tam Tin hoc thudéc Bo Gidao duc - Dao tao, v6i syt hgp tac ciia Cong ty Hewlett-
Packard VN, da xay dung cong dao tao truc tuyén dau tien va chinh thic hoat dong tai
dia chi http://el.edu.net.vn/| vio sang 1/1/2005. Cong dao tao tric tuyén nay cung
cap cac hiéu biét co ban vé dao tao dién ti, ciing cac 161 khuyeén cé gia tri vé viec nghien

citu va trién khai dao tao dien ti.

Tt d6 dén nay, cac truong Dai hoc ¢ Viet Nam ciing bude dau nghién citu va trién
khai dao tao dién ti. Mot s6 don vi da bude dau trién khai cac phan mém hé trg dao tao
va cho cac két qua kha quan: Dai hoc Qubc Gia Thanh phé H6 Chi Minh, Dai hoc Bach
Khoa Ha noi, Hoc vién Buu chinh Vién thong..., da cung cap gido trinh dién ti, cdc cong
cu kiém tra danh gia, cac kénh tuong tac giita Thay va tro. Bén canh d6, mot so cong
ty ¢ Viet Nam ciing da trién khai dao tao dien tit nhu AI, GK, VTC vé6i nhiéu khoa hoc
phong phii vé noi dung va da dang vé hinh thic.

Truong Dai hoc Cong nghé, Dai hoc qubc gia Ha Noi da phat trien hé théng dao tao
dien tit dé trg giap cho viec day va hoc. Sinh vién cé thé truy cap website mon hoc dé
lay thong tin hoc tap theo tai khoan ca nhan. Hé thong dao tao dién tit nay cho dén nay
da trg gitp dic luc cho thay va tro Truong Dai hoc Cong nghé, nhung van chua thuc su

linh hoat cfing nhu chua tan dung hét cac kha nang ctia ddo tao dien tii.

Cho dén nay, nhiéu trudng dai hoc trong ca nudc da trién khai phan mém dao tao dien tit
stt dung cong nghé ma nguon mdé. Theo thong ké trén trang web chinh thic ctia Moodle

tai dia chi http://www.moodle.org) hién c6 154 don vi da sit dung hé thong nay.
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Nhin chung, sy phat trién dao tao dién ti tai Viet Nam méi chi trong giai doan khéi
dau, cac ing dung trién khai chwa nhiéu. Cac van dé 16n gap phai ¢ day la viec xay dung
cac qui chuan trong dao tao dién tit, xay dung co s ha tang cong nghé thong tin, céc

chinh sach ap dung dao tao dién tit trong hoat dong giao duc dao tao.

1.1.3.5 Xu thé phat trién

E-Learning dugc tap trung phat trién & hai khia canh: phat trién cac hé théng quan tri
noi dung hoc va phat trién cac hé théng quan tri hoc. Di¢u dé dan dén dao tao dién ti

di theo ba xu huéng:

Xay dung khéa hoc dién t& hoan chinh: Phét trién vé mit hé thong, xay dung
LMS dé phét trien mo hinh dao tao dya trén cong nghé web toan dién, tit dé tao ra céc
khéa hoc trie tuyén hoan chinh, doc lap. Dé ting them hicu qua cho nhitng LMS nay,
noi dung céc bai giang phai dé hiéu, dé truyeén dat, sit dung da phuong tién dé tang chét
lugng dao tao.

Xay dung khéa hoc theo chudn: Phat trién vé mit noi dung, nang cAp cac chuin noi
dung, huéng t6i mot chuan phit hop v6i yeéu cau chung ctia dao tao dien tit thé gisi va
mang day du cac dic tinh théa man yéu cau cia thoi dai dit ra cho dao tao dién tit. D6
12 kha nang st dung lai, tinh tuong thich, tinh kha chuyén, tinh thich nghi,...Mot chuan
noi dung day dii cac hieu qua sé la dong luc phét trién dao tao dién ti theo bé rong bing
cach phan phéi noi dung hoc trén toan thé gidi qua mang Internet. Day ciing 1a tién dé
dé tao ra trung tam phan phéi tri thitc chung cho tat ca LMS, LCMS. Dén lac d6 chi phi
con ngudi phai trd cho gido duc va dao tao sé gidm toi da ma chat luong, hieu qua lai

tang ro rét.

Xay dung khoa hoc theo nhu cau ngudi hoc: Phat trién vé noi dung, cong dong
dao tao dien tit thé gidi dang xay dung mot mo hinh chuan dé sap xép va diéu huéng noi
dung hoc hiéu qua, tao khoéa hoc dong phu hop véi dac trung cta tiung hoc vién. Trong
qué trinh phét trién cac chuan noi dung, cac to chitc cling da dé xuat ra mo hinh diéu
huéng va siap xép. Trong tuong lai, khi cac chuan ndi dung phét trien dén giai doan on
dinh va thich nghi, mé hinh sip xép va diéu huéng noi dung sé dude chuan héa va tich
hop vao chuan noi dung. Hién nay, chuan SCORM ciing dang chinh stta va nang cap dé
dap ting yéu cau nay, nhung kha ning dicu huéng trong SCORM van chua linh hoat va
chua thue sy hiéu qua.

Trong hoc tap, xu huéng nay dugc thé hién ré rang khi ching dude goi 1a cac thiét

ké "huéng t6i hoc vien" hay "tap trung vao sinh vien". Diéu nay khong chi 14 tap trung
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vao nhiéu phong cach hoc tap khac nhau hay cho phép hoc vien c6 thé thay doi kich
thu6c phong chit hay mau nén..., ma la chinh hoc vién c¢6 thé quan 1y duge qua trinh hoc

tap cua minh.

1.2 Hoc thich nghi

1.2.1 Khai niém hypermedia

Hé théong Hypermedia la chuong trinh giang day véi su trg giap ctia may tinh, duge bo
sung thém do hoa, am thanh, video, va tiéng néi mo phéng cac kha nang clia mot he
thong lien két sieu van ban [I]. He thong Hypermedia bao gom tap hop céc lien két cho
phép ngusi hoc c6 thé duyet noi dung thong qua né. Thong qua céac lien két sieu vin ban,
nguoi hoc ¢ thé truy cap cac thong tin ma khong can tuan theo mot trat tu nhat dinh.
Ngudi hoc ¢6 the truy cap dén céc noi dung duge luu trit ¢ nhiéu noi khac nhau thong
qua céac lien két. Noi dung va cau tric cac lien két thuong duge thiét két theo mot trinh

tu 1o-gic nhat dinh.

1.2.2 Khai niém hoc thich nghi

Brusilovsky [I] da dinh nghia hoc thich nghi: "Hé thong hoc thich nghi la cic hé thong
chuong trinh gidng day vdi su ho tro ciia mdy tinh dia trén mot so ddc trung ctia mo hinh

nguot hoc, dé lua chon noi dung va tién trinh hoc phi hop vdi nguoi hoc'.

He théng hoc thich nghi ¢6 gang lam gidm bét sit kho khan cho ngudi tham gia bang cach
tao ra cac khoéa hoc khac nhau phit hgp véi tiing nguoi hoc. He thong doéi chiéu thong tin
ctia moi ngudi hoc duge Iuu trong mo ta thong tin c4 nhan cia ting ngudsi hoc. Duya trén
cac thong tin nay, hé thong thich nghi va tao ra khéa hoc phit hgp nhat véi timg nguoi
hoc. Hé théng xac dinh duge muc tiéu ctia ngudi hoc va gitp ngusi hoc kham pha noi
dung ctia khéa hoc phit hop véi muc tieu dé, hodc co thé vach ra cau tric hoc tuong tng
cho ngusi hoc [21].

Heé théng hoc thich nghi xac dinh dude cac yéu cau clia ngudi hoc va thay ddi noi dung cling
nhu cau tric ctia khéa hoc phit hgp véi yéu cau d6. Tuy vay, noi dung va cau tric khoa
hoc chi mang tinh dinh huéng cho ngudi hoc. Ngudi hoc c6 thé thic hién theo nhitng chi
dan nay hoc sit dung khoa hoc duge xay dung chuan ban dau cho moi ngudi tham gia [22].

Hé théng hoc thich nghi ¢6 thé thuyc hien mot cach tu dong, va ngusi hoc khong nhan

biét duge dieu nay. Hoac hé thong c6 thé thich nghi thong qua viee "dam phan" véi ngudi
hoc, ho c¢6 thé dong ¥ hosic khong dong ¥ véi nhitng su thay doi duge dé xuat bai he
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thong. Nguoi hoc ¢6 thé nhan biét dudce su thay doi nay, nhung ho khong thé thay doi
hay tity biét duge ching.

1.2.3 Muc tiéu cta hé thdng hoc thich nghi

Heé thong hoc thich nghi nham gidi quyét su khéc biét giita cac hé thong trg gidng hoc tap
bang may tinh va moi truong gido duc truyeén thdng. Hai muc tiéu co ban ctia hé thong
la giam b6t kho khan va ¢6 sy dinh huéng cho ngusi hoc khi ho tham gia hoc tap. Su
thich nghi chti yéu tap trung & cac khia canh: thich nghi vé noi dung khoéa hoc va thich

nghi vé cau tric khoéa hoc.

Ngudi hoc thuong bi qua tai béi noi dung ctia cac trang web khi ho ¢6 gang md rong
va duyét qua nhiéu lien két khac nhau trong hé thong von khong c6 cau tric chat ché.
Muc tiéu chii yéu ctia hé théng hoc thich nghi la lam gidm bét st qua tai cho nguoi hoc.
Dic diém quan trong ciia hé théng hoc thich nghi 1a cho phép hé théng hoc tiy bién theo
nhu cau ctia ngudi hoc, c¢6 kha nang thay doi phit hop véi nhiéu ngusi tham gia khéc

nhau.

1.2.4 M6 hinh hoc thich nghi

Mo hinh thich nghi theo dé xuat ctia Brusilovsky [T] c¢6 kién triic duge the hien ¢ hinh 11
Duta trén két qua nghién cttu nay, cho dén nay da c6 hon 70 hé théng hoc thich nghi da
duge cong b [§]. Cac mo hinh hé théng hoc thich nghi gom cac thanh phan co ban sau:
Mo hinh ngudi hoc, Mo hinh noi dung khoa hoc va Co ché thich nghi [4, O, 23, 24, 25].
M6 hinh ngudi hoc mé hinh héa cic thong tin vé ngudi hoc, xac dinh nhiing thong tin
nao ctia ngudi hoc sé duge lua chon dé lam co sé cho viéc thich nghi. M6 hinh noi dung
khoa hoc mo hinh héa viéc biéu dién noi dung khéa hoc. Céc thong tin cu thé ciia timg
ngudi hoc va noi dung cac khéa hoc cu thé duge luu trong co sé dit lieu tuong tng. Co
ché thich nghi thiyc hién qua trinh hya chon cac noi dung khéa hoc phit hop véi thong tin
timg nguoi hoc, duge biéu dién thong qua mo hinh ngusi hoc.

Quy trinh tao khéa hoc thich nghi gom cac budc:

- Xay dyng mo hinh nguoi hoc: Giai doan nay, can xac dinh nhiing thong tin nao ciia
nguoi hoc sé duge lua chon dé lam co sé cho viéc thich nghi. Dong thoi thuc hien
viec thu thap céc thong tin vé ting ngudi hoc, cac thong tin nay c6 thé duge thu
thap khi nguoi hoc bat dau va trong ca qua trinh nguoi hoc tham gia khoéa hoc.

- Xit Iy dit lieu dé cap nhat mo hinh ngusi hoc: Cac thong tin vé ngudi hoc thay ddi
trong qua trinh ngudi hoc tuong tac véi hée thong. He thong can phai c6 co ché cap

nhat sy thay doi cac thong tin nay vao mo hinh ngudi hoc.
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- Qua trinh thich nghi dya vao moé hinh ngusi hoc: Can ¢t cac thong tin phan anh
trong mo6 hinh ngusi hoc, qua trinh thich nghi thiyc hién lya chon ndi dung khoéa
hoc duge luu trit trong co sé dit lieu noi dung hoc dé tao ra khéa hoc phit hop véi
timg ngudsi hoc.

1.2.5 Phudng phap xay dung khéa hoc thich nghi

Phan nay gidi thiéu tom tat cac phuong phap va ki thuat xay dung khoa hoc thich nghi
do Brusilovsky dé xuat [1].

1.2.5.1 Tuy bién ndi dung

Phuong phap nay thie hién viéc tuy bién noi dung ctia khéa hoc bang cach luge bét cac
phan noi dung khong phit hgp vé6i trinh do ngusi hoc hodic md rong cic noi dung ciia khoa,
hoc cho ngudi hoc tim hiéu. Can cit vio muc tiéu ctia ngusi hoc, hé théng sé luge bé bét

cac noi dung cua khéa hoc ma khong phtt hgp v6i muc tiéu cia ho.

Tiy bién theo noi dung con dya trén viéc cung cap cac noi dung la diéu kién tien quyét
cho mot khai niém nao dé. Trude khi gidi thich mot khai niem nao do6, hé thong bo sung
thém cac noi dung lien quan thong qua cac lien két. Céc noi dung nay 1a diéu kién tien
quyét, 1a co s6 dé ngusi hoc hicu duge khai niem dé. Mot phuong phép duge st dung
trong viéc tly bién noi dung la cung cap thém nhitng noi dung c6 tinh chat tuong duong
hay md rong clia khai niem dang trinh bay thong qua cac lién két. Ngusi hoc sé chon lya,

no6i dung phit hop nhat thong qua so sanh va danh gia.

1.2.5.2 Tuy bién tién trinh hoc tap

Tién trinh cho toan b khoéa hoc Phuong phap nhim chi dan toan bo tién trinh hoc
tap ctia khoa hoc dya trén thong tin c6 tinh chat it thay doi clia ngusi hoc nhu sé thich,
cach tiép thu,... He thong dua ra nhimg goi ¥ dé nguoi hoc tim duge noi dung minh mong
muén. Muc dich ctia phuong phap nay la gitp cho ngusi hoc tim dude con dudng ngin
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nhét dé dat duge muc tiéu.

Tién trinh hoc tap cho twng ndi dung Phuong phap nhim chi dan ngudi hoc
khi tim hiéu noi dung cu thé trong khoa hoc, thong qua viéc cung cap lien két tuong tng
v6i noi dung d6. He théng dua ra cac goi ¥ dua trén sé thich, viec tiép thu kién thic va
kién thitc co ban ctia ngudi hoc.

Dinh hwdng tro giup téong thé Hb tro ngusi hoc bing cach cung cip cac chi thich,
hoiic an cac lien két. Viec quyét dinh dua ra cac chi thich hodc an céc lien két phu thuoc

vao trang thai ciia néi dung ma khong phu thudc vao ngusi hoc.

Dinh hudng trg giip cuc bé Hb trg nguoi hoc trong khi tham gia tim hiéu noi
dung cu thé ctia khoéa hoc. Céach tiép can thi nhat ctia phuong phép nay la cung cap
thém cac thong tin cho mot noi dung nao do, cach thi hai la gidi han cac lien két vé mot
noi dung ndo nham tranh cho ngudi hoc bi "qua tai" va huéng nguoi dung tap trung vao

cac lien két tuong ting.

1.2.6 Ky thuat xay dung khéa hoc thich nghi
1.2.6.1 Tuy bién lién két

Chon Iya cac noi dung phit hop véi noi dung khoa hoc tai thoi diem xéac dinh. Viec chon
lya noi dung nay dya trén mo hinh ngusi hoc. Vi dy, xét khia canh muc tiéu ctia nguoi
hoc, néu nhitng lién két chita noi dung ma khong phit hop véi muc tieu ctia ngudi hoc, né
duge danh dau la khong phit hgp. Tuong ti nhu vay, nhing lien két dén cac khai niem
c6 thée can dén kién thic ma ngusi ding khong tiép can dudc, né ciing dudge danh dau la
khong phu hop.

1.2.6.2 Chi dan truc tiép

Cung cap céac chi dan tryc tiép cho ngudi hoc bang cach duwa ra nhing goi ¥ ngudi hoc
nén chon noi dung nao tiép theo. Véi ki thuat nay, hé thong dua ra tién trinh hoc cho
ng1di hoc trong sudt qua trinh ho tham gia vao khéa hoc. Tién trinh nay 1a khac biet
d6i véi ngusi hoc, tuy vay cac uu diém ctia hée théng hoc thich nghi sé bi anh hudéng khi
nguoi hoc khong thé tu minh t6 chitc duge tién trinh hoc ctia minh. Vi du, khi noi dung
tiép theo cling v6i cac thong tin bo sung duge hé théng dé xuat, ngusi hoc khong tin vao
kha niang ctia ho c¢6 thé két thic khéa hoc mot cach doc lap, ho thuong sé chon chi dan
tryc tiép thay vi cac thong tin bd sung [26].
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1.2.6.3 Thay dai trat tu cac lién két

Stt dung khi hé thong phan loai danh sach nhiing lien két chita noi dung phu hop véi
ngudi hoc. He théng loc va hién thi nhitng lién két phit hop véi mo hinh ngusi hoc theo
thit tu vu tien muc do phit hop. Cac lien két nay thuong duge thé hien nhu mot muc luc

cua tai liéu.

1.2.6.4 An cac lién két

Gi6i han cac Iya chon ciia ngudi hoc. Hé thong quyét dinh nhiing lien két nao 1a khong
phit hop véi ngusi hoc va thay doi dinh dang céc lien két d6 thanh vin ban thong thuong,
hozc khong cho phép ngudi hoc kich hoat ching [27]. Viéc an céc lien két nham lam gidm
noi dung ciing nhu sy phiic tap ctia khéa hoc ma van cung cap dudge cac lien két dén cac

noi dung co ban.

1.2.6.5 Cung cip cac chii thich

Nhim cung cap thém thong tin cho cac lien két dé ngudi hoc ¢6 thém nhiéu noi dung bo
sung cho noi dung hién tai. Cac lien két dang nay cung cap cho ngudi hoc su ggi v vé
mitc do phit hgp ma hé thong dua ra cac lién két diya trén mo hinh ngudsi hoc. Ngudi hoc
c6 thé chon lya tién trinh hoc theo ¥ ho. Mot lien két c6 thé c6 nhiéu trang thai va dudc
biéu thi bing mau sic, biéu tugng hosic nhitng dinh dang khac nhau. Trong thiét ké web,
thuong biéu thi hai trang thai 1a lien két da duge duyét va chua dude duyeét. Trong he
thong hoc thich nghi, céc lien két thuong duge biéu hién thong qua trang thai da hoc,
hoc t6t hodic chua biét,... [28].

1.3 Cac van dé can nghién ciiu trong hoc thich nghi

Trong khodng 15 nam gay day, cic nghién citu trong linh vigc hoc thich nghi da dat dugc
cac két qua ve 1y thuyét, quy trinh xay dung, phuong phap va ki thuat xay duyng he
thong hoc thich nghi. Dé cai tién, phat trién cac nghién cttu trong linh vyc nay, xu thé
cac nghién cttu hién nay tap trung nghien ctu phat trién cac van dé co ban ctia hoc thich
nghi: mé hinh ngudi hoc, mé hinh noi dung hoc va co ché thich nghi. Trong phan nay,
tac gia gisi thieu va phan tich céc van dé nay dé thay dude sy can thiét phai nghien ctu

chiing khi nghién cttu hoc thich nghi.

1.3.1 M6 hinh ngudi hoc

Mo hinh ngudi hoc bao gom nhimmg gia thiét duge mo hinh héa mot cach cu thé dé biéu
dién dic trung clia ngudi hoc [22]. He théng c¢6 thé tham khao mo hinh ngusi hoc lam

co sG cho viéc thich nghi v6i moéi dac trung cta ngusi hoc. Viéc mo hinh héa ngudsi hoc
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cho phép hé théng ca nhan héa nhitng tuong tac gitta nguoi hoc va noi dung. Dé dat hieu
qua trong hoc tap, viéc c4 nhan héa duge dat trong ngit cAnh ma ngudi hoc c6 thé hiéu

va tit d6 ho ¢6 thé lién hé tim ra tri thiic méi.

Tao ra nhimg mau c¢6 dinh 1a cdch don gidn nhét clia viec mo hinh héa ngudi hoc [29].
Nguoi hoc duge phan loai va hé théng sé dap tng dya trén nhitng phan loai dé. Vi du,
ng1toi hoc duge phan loai thanh ba nhém: ngudi méi bat dau, ngudi hoc ¢6 trinh do trung
binh va ngusi hoc ¢ trinh do chuyén gia khi tham gia vao mot khoa hoc. Cach tiép can
nay 1a hitu ich khi can danh gid nhanh nhung khong nhat thiét 1a hoan toan chinh xac
vé nén tang tri thic ctia nguoi hoc duge yeu cau [30]. Mo hinh phu [23] duge sit dung
khé pho bién, trong mo6 hinh nay mién tri thitc phai duge mo dun héa thanh timg chi deé
hay khai niém cu thé. Tri thiic cta nguoi hoc duge xay dung dua trén su hidu biét céc
khai niem thuoc linh vic nao d6, su hiéu biét ctia nguoi hoc duge cap nhat qua timg giai

doan.

Ban dau nguoi hoc ¢6 thé duge phan loai nhu 1a cdc mau ¢6 sin. Sau d6 mo hinh ngudi
hoc dan sita doi tit thong tin thu nhan duge trong qua trinh ngudi hoc tuong téc véi he
thong. Mot s6 cach tiép can dé xay dung mo hinh ngudi hoc:

e Quan sat nhiing tuong tac tryc tiép giita nguoi hoc v6i phan meém.

e Phan tich thong tin vé ngudi hoc tit c6 s6 dit lieu hay céc kho luu trit ciia hé
thong [31].

1.3.1.1 Céac thudc tinh cta ngudi hoc dé thiét ké su thich nghi

C6 rat nhiéu thuoc tinh ciia ngudi hoc ma ngudi thiét ké he thdng hoc thich nghi c¢6 thé
stt dung. Nhitng thudc tinh ctia nguoi hoc ¢é thé &nh hudng t6i cach ma ngudi hoc tuong
tac v6i he thong giao duc la: déi tugng ngusi hoc (vi du: ngudi 16n/ tré em), tri thiic sin
¢6 (vi du: ngusi méi bat dau/chuyen gia), cach tiép can (vi du: voi va/nhén nho), cach
hoc ( vi du : tuan ty/ song song), dong co (vi du: sém két thuc), va nén tang kién thiic

(vi du: lan dau tién tham gia/on tap),...

Muc tiéu ctia ngudi hoc 1a nhitng van dé ho ¢6 gang dat dude qua qua trinh hoc tap.
Diéu nay c6 thé dudce goi ¥ bdi ngit canh ctia noi dung va bao gom ca muc dich hoc tap.
Vi du, ngusi hoc ¢6 thé 1a ngusi méi bat dau hoc mong mudn nang lén thanh mtec trung
binh. Tuong tu, ngusi hoc khac c¢é thé dang on tap lai kién thic. He théng c6 thé goi ¥
cho ngusi hoc mot tién trinh hoc cu thé dé dap tng muc tiéu ctia ngusi hoc [32].

Heé théng thich nghi can phai danh gia mic do cta tri thic da c6 tit trude clia ngudi
hoc. Viéc nay c6 tac dong dén cach ngudi hoc tiép thu kién thic. He thong phai kiém tra
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trinh do ctia ngudi hoc va xay dung noi dung hoc duya trén nhitng kién thitc ma ngudi hoc
dat dugc trong sudt qué trinh khoa hoc. Nhitng phan hoi truec tiép hay két qua kiem tra
c6 thé dudce st dung dé dua kién thitc ¢6 tinh chat ggi ¥ ngudi hoc. He théng can nhan ra
st thay doi trong kién thiic ctia nguoi hoc trong qua trinh hoc tap va cap nhat mo hinh
ngudi hoc tuong ting. Viéec hd tro co thé duge dua ra dan dan theo ting giai doan vi kién
thiic ctia ngudi hoc thuong duge bo sung thém trong qué trinh hoc [7].

Muc tiéu hoc tap

Muc tiéu khi tham gia khoa hoc ctia ngusi hoc khac nhau. Viéc thich nghi sé duya trén
kha nang tiy bién cac noi dung ctia khoa hoc sao cho phit hop véi kha nang tiép thu
ctia ngudi hoc, ciing nhu muc dich ctia ho. Hé thong ALEKS [24] dugc phét trién béi
Falmagne stt dung kién thitc sdn c6 ctia ngudi hoc dé thich nghi.

Kién thic va cach tiép thu kién thic

Ngudi hoc ¢6 ¢6 kha nang nhan thitc khac nhau vé ndi dung khéa hoc. Méi ngusi hoc
c6 sé truong trong viec nhan thic noi dung thong qua cac hinh thic thé hien khac nhau

nhu: bai giang truc quan, bai giang vin ban, bai giang ¢6 am thanh,...

Cach tiép thu kién thitc cling khac nhau, c6 ngudi thich tiép can theo huéng 1y thuyét, c6
ngudi hoc tiép can theo huéng thyc hanh,... He thong CAMELEON [33] do Laroussi va
Benahmed phat trién hd trg thich nghi theo cac cach tiép thu kién thiic khac nhau cta
ngudi hoc.

M&i ngudi hoc c¢6 trinh do khac nhau. Hé thong hoc thich nghi phai danh gia duge
trinh do clia nguoi hoc dé thay déi ciu tric ciing nhu noi dung khéa hoc cho phit hgp véi
ho.

Qua trinh hoc tap va kinh nghiém

Qua trinh hoc tap ciia ngusi hoc dude xem xét trén hai khia canh, cach tiép thu tri thitc
va kién thitc ma ho thu nhan duge. Qua trinh ngudi hoc tham gia vao khéa hoc 1a co s
cho hé théng tlty bién cac noi dung, ciing nhu cau tric ctia mon hoc tai thoi diém ké tiép
dé phit hgp véi ngudi hoc. Noi dung tiép theo c6 thé mé rong, hay nhéc lai tiy thudce vao
viec tiép thu kién thic ctia nguoi hoc tai thoi diém trude d6. Viec tiy bién cach tuong
tac v6i he thong dua trén quan sat cdc hanh vi ctia ngusi hoc khi tham gia vao khoéa hoc.

Céach tiép can nay duge De Bra va Calvi sit dung dé phat trien he thong AHA! [27].
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Sé thich

Cach tiép can duya trén cac nghién citu Giao tiép nguoi may. Giao dién ciia hé thong duce
tly bién theo sd thich ctia ngudi hoc, thuong duge thong qua viéc tuy bién cac thie don.
Nguoi stt dung c¢6 thé chon lua giao dién hién thi hop véi sé thich va ho caAm thiy tien
dung.

Cach tudng tac véi hé théng

M&i nguoi hoc ¢6 cach tiép can vdi he thong khac nhau. C6 ngusi hoc muén hé thong chi
dan ho cac dinh huéng ré rang. Bén canh d6 c6 ngusi hoc muén hé thdng cung cap nhicu
lira chon cho ho. Viéce tuong téc v6i hé thong ciing bao gom ca nhiing yéu cau dac biét,
v6i nhitng ngudi hoc khiém thi, hay khiém thinh thi cach tiép can v6i hé thong hoan toan
khac nhau, ho can dén nhiing thiét bi tuong tac rieng biet. He thong AVANTTI [34] dugc
phét trién bdi nhém Kobsa tiép can theo huéng nay.

1.3.2 M0 hinh n6i dung hoc

Trong mo6 hinh ndi dung hoc mo ta ndi dung mon hoc cu thé. Mo hinh noi dung hoc dugc
cau thanh bdi: noi dung 1a tap hop cac don vi kién thic va kién tric thé hien mbi quan
hé ctia cac noi dung [35]. Tuy thuoc vao noi dung mon hoc, quan diém ngusi thiét ké, mo
hinh noi dung hoc duge xay dung duéi cac kién tric khac nhau, ching cé thé la tap khai
niem, tap don vi kién thiic, tap chi dé, muc tiéu hoc tap,... Nghién cttu ctia E.Millan [35]
da tong két mot s6 mo hinh ndi dung hoc duge st dung phd bién trong cac hé théng hoc
thich nghi.

1.3.2.1 M6 hinh véc-to

M6 hinh véc-to biéu dién noi dung hoc gom mot tap cac khai niem doc lap v6i nhau. Do
vay, han ché ctia mo hinh 1a khong xem xét méi quan hé gitta cac khai niem. Khi thé hien
trong mo hinh ngudi hoc, mo hinh véc-to chi xac dinh kién thic ctia nguoi hoc doéi véi
khéi niem cu thé, ma khong thé xac dinh kién thic ctia ngudi hoc déi véi cac khai niem
khac trong mo hinh noi dung. Vi vay, khi tap khai niém ctia mé hinh ndi dung 16n va
khong dé cap dén ting khai niem, mo hinh nay khong thé gitp hé thong danh gia mic
do hiéu biét clia ngusi hoc déi véi toan bo noi dung mon hoc. Mo hinh vée-to da duge sit
dung trong mot s6 he thong [36, 37, 38].

1.3.2.2 M6 hinh mang

Mo hinh mang bicu dién noi dung hoc gom tap cac khai niém va cdc mdi quan hé gitta
chiing, hinh thanh nén mot mang, trong d6 cac nit mang 1a cac khai niém, cac canh noi

cac nit trong mang biéu dién moi quan hé gitta cac khai niem. Thong qua moi quan hé
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gitta cac khai niem, mo hinh mang khic phuc duge nhuge diém ctia mé hinh véc-to 1a xéc
dinh dugce kién thitc clia nguoi hoc d6i véi mot tap cac khai niem. Cac moi quan heé gitta
cac khai niem duge xét trong mo hinh mang gom: quan hé thanh phan [9 B9], quan hée
tien quyét [24, 40]. Mo hinh nay duge ding dé biéu dién mo hinh noi dung hoc trong mot
s6 he thong [41], 42] [43].

1.3.2.3 M5 hinh pha

Mo hinh phit biéu dién noi dung hoc gom tap cac khai niem va cac moi quan heé giita
ching. D6i v6i mdi khai niem duge thé hién trong mo hinh ngudi hoc c6 gia tri dit lieu
tuong ting xac dinh mitc do hiéu biét ctia ngusi hoc vé khai niem do [23]. Mo hinh phi
hiéu qua va linh hoat trong viéc dinh lugng mic do hiéu biét cac khai niem ctia nguoi hoc
mot cach doc lap. Mo hinh phti dugdce cac he thong [9, 25, 44], 45] st dung dé bieu dién mo
hinh noi dung hoc. Cac kiéu gia tri dit lieu thuong duge st dung dé dinh lugng trong mo
hinh phti gom c6: gia tri nhi phan, mién gia tri, gid tri xdc suat. Gia tri nhi phan dinh
lugng miic do hiéu biét ctia ngusi hoc dbi véi khai niem qua hai trang théi: biét/khong
biét. Un diém ctia viéc st dung gia tri nhi phan 1a don gian, tuy nhién viéc sit dung gia
tri nhi phan cho két qua dinh luong c6 do chinh xéc khong cao. Dé Iya chon dude khai
niém phit hop véi timg ngusi hoc can phai danh gia duge ngusi hoc hiéu biét khai niem
& mitc do nao. Dé cai tién, mién gid tri roi rac (trong mot sé hé thong st dung gid tri s6
nguyéen trong pham vi [0..100]) duge sit dung dé dinh lugng mtc do hiéu biét khai niem
clia ngudi hoc ¢ mitc do nao dé trong mién gia tri. Gia tri xac suat dude sit dung nhim
muc dich tang do chinh xac trong viéc dinh lugng mic do hicu biét ctia ngudi hoc déi
v6i cac khai niem, va xem xét viée dinh lugng cac khai niem dya trén moi quan hé gitta

ching.

1.3.3 Co ché thich nghi

Dé xay dung khoa hoc thich nghi phit hgp véi nhu cau ngusi hoc, can hinh thanh co
ché thich nghi. Co ché thich nghi 1a viéc két hgp cac phuong phap va ky thuat xay dung
khoa hoc thich nghi dé la chon ra céc noi dung (trong mo hinh noi dung hoc) phit
hgp v6i mot hay nhiéu dac trung ctia ngudi hoc (duge phan anh trong mo hinh ngudi
hoc). Co ché thich nghi tap trung vao céc khia canh: Lam thé nao dé thu thap thong
tin vé ngudi hoc?; Cac thong tin nay dude phan anh trong moé hinh ngudsi hoc nhu thé
nao?; Viéc thich nghi duge thiye hién trong ting giai doan hay toan bo qua trinh ngusi
hoc tham gia?; Co sé nao dé Iya chon cac khai niem phit hop véi ting ngusi hoc cu thé?,...

Trong céc nghién ctu gan day, cac phuong phap va k¥ thuat thich nghi duge st dung dé
lira chon cac khai niém phu hop véi ting ngudi hoc dya trén muc dich va nhu cau cta

ng1toi hoc. Nguoi hoc khong can thiét phai hoc céc kién thiic ma ho da biét, va duge de
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xuat cac kién thie phit hop véi nhu cau, muc dich hoc tap ctia minh. Cac co ché thich
nghi duge dé xuat mdi chi ding lai & mitc do 1a Iya chon cac khai niem phu hop véi tiing
ng1toi hoc. Thém vao do, viéc lra chon cic khai niém nay dya trén cac muc tiéu, nhu cau
rieng 1¢ [4, 23] 42] [46], ma chua két hgp st dung nhiéu muc tiéu va nhu cau ctia nguoi

hoc dé lua chon noi dung hoc.

1.3.4 Su can thiét phai nghién citu

Tai sao cac van dé mo hinh noi dung khoéa hoc, mo hinh ngudi hoc, co ché thich nghi
duge xem 13 cic van dé co ban can nghién ciu trong linh vitc hoc thich nghi?. Ching
toi xem xét mo hinh ngudsi hoc, ndi ham cia dinh nghia hoc thich nghi chi ra qua trinh
thich nghi dya trén mot s6 dac trung ctia mo hinh ngudi hoc. Vi thé xay duyng mo hinh
ngudi hoc khong thé thiéu trong xay dung hé théng hoc thich nghi. Muc tiéu ctia khoa
hoc thich nghi khong nhitng Iiya chon noi dung, tién trinh phit hgp vé6i titng ngudi hoc khi
bat dau tham gia khoéa hoc ma con lya chon noi dung, tién trinh phit hop véi ho trong
cd qua trinh hoc. Vi vay, viéc cap nhat mo hinh ngusi hoc dong vai tro quan trong va ¢

anh huéng dén két qua lia chon noi dung ciing nhu tién trinh hoc.

Mo hinh héa néi dung cua khéa hoc la mot bude quan trong trong qui trinh xay dung hé
thong hoc thich nghi. Lita chon giai phap dé mo hinh noi dung hoc déng vai tro quyét dinh
trong viéc Iga chon phuong phap xay dung mo hinh ngudi hoc va co ché thich nghi. Ngoai
ra can ci vao muc tiéu ctia khoéa hoc, lza chon cac thanh phan: khai niém, don vi kién thtc,

muc tiéu hoc tap,... dé xay dung mo hinh noi dung hoc 1a van dé can phai duge nghién citu.

Nghién citu co ché thich nghi nham muc tiéu lam thé nao két hop cac phuong phap
va ky thuat dé xay dung khoa hoc thich nghi phit hop duge véi muc tieu da dé ra. Khi
xay dung co ché thich nghi, can phai tim dugc cau tra 10i cho cac cau hoi sau day: khoa
hoc thich nghi nham dap tng dic trung nao clia ngusi hoc?, Qua trinh thich nghi duge
thiie hién ting giai doan, hay trong suét qua trinh tham gia hoc tap?,...

M6 hinh ngudi hoc, mo hinh noi dung hoc va co ché thich nghi c6 moéi lien hé tong
thé, phu thuoc 1an nhau, 14 nhimg thanh phan khong thé thiéu trong mot hé théng hoc
thich nghi. Vi vay, khi nghién cttu hoc thich nghi can thiét phai c6 nghién citu cac van dé

N

nay.

1.4 Khao sat mot sb hé théng hoc thich nghi

Két qua nghién citu ctia Tomas Kubes [§] da thong ké duge c6 hon 70 mo hinh hé thong

hoc thich nghi khac nhau da dude cong bo trong cac bio ciao khoa hoc tinh dén nam
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2007. Trong pham vi ctia luan an, ching toi khong thé tién hanh khao sat ducc tat ca
cac hée thong nay, ma chi lya chon khao sat bon he thong trong s6 d6. Ching toi lita chon

gidi thieu cac he thong dudi day bdi mot s6 1y do:

- Cac hée théng duge xay dung hoan chinh, da dugc thit nghiém. Ba van dé co ban
ciia hé théng hoc thich nghi déu dude cac hé thong nay nghién citu, xem xét thay

vi chi Iya chon mot van dé nhu cac he thong khac.

- Cac hée théng déu tap trung vao viéc thich nghi noi dung khoéa hoc. Vi noi dung
mon hoc cu thé, muc tiéu ctia cac hé théng déu huéng dén viec cung cap noi dung

phu hop cho tirng ngudsi hoc.

- Céc he thong nay duge sit dung lam co s6 cho nhiéu nghién citu, cai tién, phét trién

cac he thong khac.

1.4.1 Hé théng ELM-ART

ELM-ART [23] 1a mot trong nhitng he thong hoc thich nghi dau tién trén nén WWW.
He thong gidi thieu khoéa hoc ngon ngit 1ap trinh Lisp. ELM-ART stt dung mo hinh nguoi
hoc dé kiém tra nguoi hoc hoan thanh hay khong viec hoc mot van dé nao dé ctia mon
hoc. Trong m6 hinh nay, c6 gidi phéap t6 chic luu trit tap cac kién thitc ma ngudi hoc can
phai tim hiéu. Céc kién thitc duge mo ta gom céc khai niem, gitta cdc khai niem xét céc

moi quan heé tien quyét.

M6 hinh ngusi hoc dude cap nhat dya trén viéc giam sat cac trang siéu lien két duge
duyét va khai niem trén d6 nguoi hoc da duge biét hay chua. ELM-ART stt dung hinh
anh den hieu giao thong cho viéc chi thich cic lien két trén trang web: qua béng mau
do6 mieu ta trang web d6 chita nhitng thong tin ma ngudi hoc chua nam vitng, qua bong

mau xanh thé hién cac trang web ma ngudi hoc can duyét dé nam thong tin.

Vé ky thuat, st dung cac chi dan trye tiép (Trg gitp nguoi hoc tim duce noi dung
can thiét tiép theo bang cach gan nhin vao cac lién két chi dan noi dung tiép theo cho

ngusi hoc).

1.4.2 Hé théng INTERBOOK

He thong InterBook [47] duge thiét ké nham tao ra sach dién ti c6 kha nang thich nghi
trén web. Bang chi muc 1a thanh phan trung tam ctia hé thong Interbook. Khai niém
dude phan thanh hai loai: khai niém két qua ctia sy suy luan logic, hay céc khai niem c6

tinh tien quyét.
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Su diéu hudéng thich nghi duge thé hién bdi céc cha thich cho cac lien két sieu van
ban biang cach st dung cac checkmark va nhitng qua béng mau. Hai ki thuat thich nghi
duge stt dung trong hé thong 1a chi dan trie tiép khi hé thong danh gid va sip xép lai
cac dé muc trong bang chi muc. Bén canh d6 hé théng Interbook con tién hanh xac dinh
cac dé muc da duge nguoi stt dung tim hiéu hay chua. K¥ thuat thtt hai la dua trén viéc
cung cap cac khéi niem tien quyét lam co s dé ngudi hoc hiéu duge mot khai niem méi
dya trén nhiing khai niém nay. M6 hinh nay hitu ich trong viéc gitp dé mot hoc vién véi
nhitng dé tai kho hosc hiéu chua ro. He théng InterBook liét ké va xép hang céc lien két
dén cac noi dung cé tinh chat tien quyét dé ngusi hoc xem xét ki ludng. Viec xép hang

cac noi dung dé dua trén s6 lugng cac khai niem ma ngudi hoc da tim hiéu duge.

1.4.3 Hé théng AHA

Hé thong AHA (Adaptive Hypermedia Architecture) [48] c6 kha nang dé tao ra cac khoa
hoc thich nghi trén web, hé thong cho phép tao ra noi dung va céc lién két c6 tinh thich
nghi dya trén viéc tity bién cau tric lien két: loai bo lien két, an céc lien két, chii thich

cac lien két,...

M6 hinh ngudi hoc duge xay dung dua trén sé thich, xu huéng clia ngusi hoc, kién
thiic ciia nguoi hoc duge thé hien bang cac kiéu dit lieu lo-gic. Gia tri true néu khai niem
d6 ngusi hoc da biét va nguge lai. Md hinh ngudi hoc c¢6 thé duge xem nhu mot vée-to co
nhiéu tham s6. Viéc truy nhap noi dung sé thay ddi véc-to nay, thong thuong tang hay

gidm gia tri mot hodc mot vai tham sb.

Viéc diéu hudng thich nghi dya trén cac lien két v6i ba trang thai: thich hop, khong
thich hgp va khong dang chi y. Stt dung mau chuan theo cong nghe WWW dé biéu thi
ba trang thai trén. Lién két mau xanh 14 nhiing lien két thich hop, lien két mau tim 13
nhing lien két khong duge chu ¥, cac lien két nay cho biét rang ngudi st dung da xem
noi dung nay va khong tim hiéu duge thong tin méi tit chiing va nhing lién két mau xam

thé hien nhitng noi dung khong thich hop.

He thong AHA stt dung hai cach tao khoa hoc hoc thich nghi co ban. Thit nhat thong
qua viéc an va chi thich cac lien két, cach thit hai la thong qua viéc phan chia noi dung
thanh cac noi dung nhé hon. Trong ca hai cach trén, hé thong danh gia sy phit hop cla
mot trang noi dung c6 lien quan dén tap cac yéu cau cia trang noi dung dé va véc-to

kién thitc ctia ngusi hoc, dac biét 1a cac thuoc tinh da dude xem xét.
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1.4.4 Hé théng KBS Hyperbook System

Muc tieu ctia hé thong KBS Hyperbook [40] xay dung cac tai lieu dién t1t c6 kha ning
thich nghi trén web. Trong hé thong KBS Hyperbook, moi quan hé gitta caAc khai niem
dya trén mo hinh khai niém ctia KBS Hyperbook. Don vi nhé nhat trong hé thong Hy-
perbook 1a cac chi muc lien quan dén mot sd khai niém. Mo hinh kién thiic bao gom céc
khai niém lien quan dén mon hoc va cac hoat dong hoc phu thuoc. Bang chi gidi bao
gom tap cac khai niém, v6i mdi dé muc clia bang chi gidi, cac lien két dén cac vi du,

cac chi muc ctia KBS Hyperbook va cac trang web tit nhiing lién két web khéac duge tao ra.

Hé théng KBS Hyperbook ciing st dung cac ky hiéu den giao thong dé an du cho cac chi
giai trong viéc thich nghi. KBS Hyperbook ho trg viéc hoc theo muc tiéu. Ngusi hoc ¢
thé dinh nghia muc tiéu hoc tap ctia minh va yéu cau muc tiéu tiép theo tit he théng. Véi
mdi muc tiéu, cac kién thic tien quyét tuan tu dude tao ra dé ngusi hoc theo céc budc

d6 ma dat duge muc tiéu hoc tap cua minh.

Co ché thich nghi st dung cac thuat toan dua trén céc kién thic la tien quyét dé thuc
hien du an va lam thé nao dé du an dap ting dude muc tiéu hoc tap ctia ngudi hoc. KBS
Hyperbook st dung mang Bayes dé uéc lugng mo hinh khai niém ctia mon hoc.

1.4.5 So sanh cac hé thong

Chiuing toi so sanh cac hé thong hoc thich nghi trén cac tiéu chi: moé hinh noi dung hoc,

xay dung mo hinh hoc, co ché thich nghi trong Bang [T

Bang 1.1: So sanh cic hé thong hoc thich nghi

Tiéu chi ELM-ART INTERBOOK | AHA KBS Hyper-
book
Mo hinh néi dung Mang Mang Mang Mang

Noi dung khéa hoc

Tap cac khai
niém

Tap cac chi
muc

Tap cac khai
niém

Tap cac khai
niém

Mo hinh ngusi hoc

Mo hinh pht
st dung gia
tri nhi phan

Mo hinh phu
stt dung mién
gia tri

Mo hinh véc-
to

Mo hinh phu
st dung gia
tri xac suat

Thudc tinh thich nghi

Kién thiic

Kién thiic

S thich, kién
thic

Muc tiéu

K¥ thuat thich nghi

Chi dan truc
tiép

Cung cap cac
cha thich va
Thay doi trat
tu lien két

An cac lien
két

Thy bién lien
két

Sau khi tim hiéu, phan tich va so sanh cac hé théng. Theo quan diém clia ching toi,

cac hée théng nay con ton tai nhitng diém han ché duéi day:
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- Mo hinh noi dung hoc: Cac hé théng déu sit dung moé hinh mang dé xay dung mo
hinh noi dung hoc 1a tap cac khai niem. Cdc mo hinh nay mdi quan tam dén viéec
dua ra duge cac khai niém phu hgp véi ngusi hoc ma chua xem xét viéc thuc hién
cac hoat dong, nhiém vy hoc phit hgp véi ngusi hoc trong qué trinh tham gia khoa
hoc. Cac mo hinh nay lya chon duge khai niém phu hgp v6i ngusi hoc nhung chua
huéng dan ngusi hoc lam thé nao dé tim hiéu duge khai niem doé.

- Mo hinh ngudi hoc: Khi xay dung mo hinh ngudi hoc, cac hé thong néu trén chua
stt dung nhiéu thudc tinh ctia ngusi hoc dé thich nghi. St dung gia tri nhi phan (Vi
du: biét/khong biét), gia tri dinh tinh (Vi du: t6t, trung binh, kém), gia tri dinh
lugng (Vi du: tap s6 nguyen trong khoang [1...100]) dé dinh lugng mitc do hiéu
biét khai niém ctia nguoi hoc. Cac gia tri nay khong dat duge do chinh xac cao khi
danh gia mitc do hicéu biét ctia ngusi hoc. Thém vao d6, he thong sé gap kho khin
trong viec phan 16p ngudi hoc dé thich nghi khi dua trén céc gia tri nay. Ngoai ra,
cac he thong nay ciing khong danh gia mitc do hoan thanh viéc thuyc hién cac hoat
dong ctia nguoi hoc (Do cach tiép can mo hinh noi dung hoc khong xem xét dén

cac hoat dong, nhiém vu hoc tap).

- Co ché thich nghi: Lya chon cac noi dung phit hgp v6i nguoi hoc (Vi du: céc khai
niém trong hé thong INTERBOOK va AHA, bai tap 16n trong KBS Hyperbook
...), chua tao ra tién trinh hoc tap pht hop véi nguoi hoc, ciing nhu trong mdi giai
doan ctia tién trinh hoc chua huéng dan ngudi hoc cac bude can thie hien dé ¢ thé

hoan thanh giai doan do.

1.5 Téng két

Chuong nay da trinh bay tong quan vé dao tao dién tit, hoc thich nghi trong dao tao dién
tit, cdc phuong phéap ciing nhu ki thuat xay dung hé thdng hoc thich nghi. Céc van dé
co ban trong nghién citu hoc thich nghi va sy can thiét phai nghién cttu cdc van dé nay.
Trén co s6 khdo citu mot s6 hé thong hoc thich nghi, tac gia da so sanh, danh gia, chi ra
mot s6 diem han ché, day 14 mot trong céc co sé dé hinh thanh nhitng muc tiéu nghién
citu clia luan 4n. Chuong nay da phan tich cac van dé co ban ctia mo hinh hoc thich nghi:
mo6 hinh noi dung hoc, mo6 hinh ngudi hoc, va co ché thich nghi. Trong cac chuong tiép
theo tac gia sé trinh bay cac két qua nghién cttu, déong gép mdi vé Iy thuyét trong nghién

citu ba van dé co ban nay.
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Chuong 2

Mo hinh noi dung khéa hoc va mo hinh

ngu'di hoc

Nhu ching t6i da phan tich trong chuong trudc, nghién cttu hoc thich nghi trong giai
doan hién nay tap trung vao ba van dé co ban 1a mo hinh noi dung khéa hoc, mo hinh
ngudi hoc, va co ché thich nghi. Chuong nay ching toi trinh bay chi tiét cac y tudng, gidi
phap, két qua nghién citu ctia chiing t6i vé mo hinh noi dung khéa hoc, mo hinh nguoi
hoc nham giai quyét cac muc tiéu nghién citu ctia minh. Nghién cttu mo hinh noi dung
khéa hoc, mo hinh ngusi hoc 1a nghién citu viée biéu dién tri thitc ctia mo hinh tao khoa
hoc thich nghi. Nghién cttu vé co ché thich nghi 14 nghién cttu cac co ché suy dién trén
mo hinh tri thitc dé tao ra khoa hoc phit hgp véi ting ngudi hoc. Vi vay chiing toi gidi
thieu cac nghién citu ctia minh vé mo hinh noi dung khéa hoc, moé hinh nguoi hoc trong
ciing mot chuong. Cac nghién cttu vé co ché thich nghi duge gidi thiéu trong chuong tiép
theo.

Phan dau chuong trinh bay cac két qua nghién ctu, déng gép mdi trong viec mo hinh
héa noéi dung khoa hoc trong mo hinh hoc thich nghi. Dong gép mdéi trong viec moé hinh
noi dung khéa hoc ciia chiing toi 1a b sung tap cac nhiem vu hoc tap, dé biéu dién noi
dung khoa hoc gom tap cac khai niem va nhiem vu. Thay vi chi biéu dién noi dung khoa
hoc gom tap cac khai niém nhu trong cdc mo hinh noi dung khéa hoc trong céc nghién
cttu khéc, ching toi dé xuat biéu dién tap cac nhiem vu nhim muc tieu dua ra cac huéng

dan ngusi hoc cach lam thé nao dé hoan thanh mot nhiem vu cu thé.

Tiép theo, tac gia trinh bay cac két qua nghién cttu, déng gép mdi trong nghién ciu
vé mo hinh ngudi hoc. Mot trong nhiing van dé quan tam trong nghién cttu mo hinh
ngudi hoc 1a la chon, biéu dién céc thudce tinh ctia ngusi hoc dé xay duyng moé hinh ngudi
hoc, 1& c¢o s6 cho viéc tao khoa hoc thich nghi phtt hgp véi timg ngusi hoc. Déng gop mdéi
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trong nghién citu, phat trién mo hinh ngusi hoc cia chiing t6i 1a viec biéu dién cac thuoc
tinh ctia ngudi hoc dé mo ta thong tin trinh do kién thitc va muc dich, nhu cau hoc tap
ctia ngudi hoc. Trong thong tin trinh do kién thiic, ching t6i bic¢u dién trinh do kién thiic
ctia ngudi hoc thong qua céc bién trang thai va st dung gia tri xac suat dé dinh luong
mitc do hiéu biét ctia ngudi hoc, sit dung mo hinh mang xéc suat Bayes dé dinh luong
trinh do kién thiic ctia nguoi hoc déi véi cac khai niém, nhiem vu c¢6 quan hé v6i nhau.
Céc gia tri dinh lugng kién thiic 1a co s6 dé goi ¥ ngudi hoc can phai lam thé nao dé hoan
thanh mot nhiem vu. Ching t6i ciing bo sung mot s6 thuoc tinh dé biéu dién thong tin
nhu cau va muc dich hoc tap ctia ngudi hoc, 1a co sé dé tao ra cac tién trinh hoc phit hop

véi tung ngudi hoc.

2.1 MG hinh n6i dung hoc

Phan nay trinh bay cac két qua nghién citu, déng géop mdéi ciia chiing toi trong viec xay

dung mo hinh noi dung hoc.

Chiing toi st dung hudng tiép can ban thé hoc (Ontology) [49] dé bicu dién mo hinh
noi dung. Ching t6i lya chon huéng tiép can nay thay vi st dung cdc phuong phéap
biéu dién tri thitc khac nhu: Stt dung bo ba gia tri Déi tuong - Thuoc tinh - Gia tri,
Khung, Logic md, Mang ngit nghia bdi ngoai viéc cung cap bo tit ving chung vé mién tri
thiic, ban thé hoc con cung cap moi quan hé gitta mo ta rang budc giita cac tit vung, két

hop duge cac phuong phép biéu dién tri thitc khac nhau dé bicu dién déi tugng, rang budc.

Céc van dé can xac dinh dé biéu dién mo6 hinh noi dung hoc dua trén ban thé hoc
gom c6: Xac dinh cac 16p va cac doi tuong, cac thuoc tinh va mdi quan hé gitta ching.

Cac yéu t6 nay duge trinh bay trong phan kién tric ctia mo hinh.

Ching toi stt dung khoa hoc "Thiét ké co sé dit liéu quan hé" véi noi dung cin ci
trong tai lieu "Modern Systems Analysis and Design" [50, B1] cho d6i tugng sinh vien
thuoc nganh cong nghé thong tin dé lam vi du cho cac cac van dé nghién ctu 1y thuyét

vé mo6 hinh noi dung hoc.
2.1.1 Kién triic mé hinh ndi dung hoc

2.1.1.1 Cac thanh phan ctia mé hinh

Ching toi dé xuat noi dung mon hoc gom thanh phan co ban: khai niém va nhiem vu.
Trude khi gidi thiéu chi tiét cac thanh phan nay, ching to6i trinh bay co sé stt dung cac

thanh phan co ban néu trén trong mo hinh noi dung hoc.
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Noi dung khéa hoc bao gdm cac khéai niem, vi vay ching toi st dung khai niem dé
mo hinh héa noi dung. Diéu nay ciing phit hgp véi xu thé nghién citu hién nay trong hoc
thich nghi khi rat nhiéu mo hinh st dung khai niém 14 mot trong cic thanh phan mo hinh
noi dung hoc [24], 52], 53], 54]. Su khéc biét trong viéc sit dung khéi niém trong cac nghién
ciu la viéc xac dinh do do ctia don vi khai niém. Tuy thudc vao linh vic noi dung, tng
dung khac nhau va quan diém ctia ngudi thiét ké, do do khai niem khac nhau vi du nhu
don vi kién thiic [55], cac luat [56], rang buoc [57].

Ngoai cac kién thiic ngusi hoc can tim hiéu, noi dung khéa hoc con bao gdm cac cong
viéc yéu cau ngudi hoc thuc hien. Ngusi hoc can phai van dung cac khéi niem da tim hiéu
duge dé thyce hién cac cong viec nay, day ciing 1a mot trong cac muc tiéu ctia mon hoc. Vi
vay, ngoai cac khai niém, ching t6i mo hinh héa noi dung khoa hoc gdom céc nhiem v.
Ngoai ra, mo hinh hoc thich nghi ctia ching téi ¢6 dinh huéng huéng dan ngusi hoc cac
bude dé c6 thé hoan thanh duge cong viee, tim hiéu duge khéi niém, thay vi chi dua ra
cac khai niem ma ngudi hoc can tim hiéu nhu trong cac mo hinh [10], 12, 23] 42] 47, 57].
Cac bude thuye hién nay phu thuoc vao kién thitc ciia titng ngudi hoc. Day ciing 1a 1y do

dé ching t6i sit dung thanh phan nhiém vu trong mo hinh ndi dung hoc.

Trén day trinh bay cac co s6 Iia chon hai thanh phan co ban khai niém va nhiém vu

dé mo hinh héa mo hinh noi dung hoc. Tiép theo, tac gia gidi thieu cac thanh phan nay.

Khai niém

Thanh phan Khai niém trong mo hinh duge ching toi dinh nghia:
Dinh nghia 1. Khai niém la mot don vi co ban trinh bay mot noi dung cu theé.

Vi du: Trong noi dung khéa hoc "Thiét ké co sé dit lieu quan he" Thuc thé la mot

khai niém, Bdng la mot khai niém.

Trong mo6 hinh ndi dung hoc, khai niém dugce hiéu 1a don vi nhé nhat ctia noi dung
khoa hoc, néi cach khac sé khong ton tai mot khai niem C; 1a mot phan ctia khai niem

Cj nao do.

Trong dinh nghia dé xuat, ching toi xdc dinh do do clia thanh phan khai niem la
"nguyen ti" dé théng nhat cho viec xay dung cac khai niém trong mo hinh, khac véi
cac cach tiép can dua ra cac dbi tugng hoc trong chuan SCORM [20], hay mot s6 cach
tiép can [55), 56, 57], do do ctia khai niém phu thuoc vao quan diém clia ngudi thiét ké.
Vi du: Theo céc cach tiép can nay, thanh phan khai niem gom mot sb6 noi dung cu thé,

hay c6 thé chi 1a mot hinh dnh, mot tép van ban,... Thém vao dé, nhim tranh duge su
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nhap nhang khi xay dyng moéi quan hé giita cdc khai niém, chiing to6i xem khai niem la

don vi kién thitc nhé nhat.

Nhiém vu

Thanh phan Nhiém vu trong mo hinh duge chtng toi dinh nghia:

Dinh nghia 2. Nhiém vu la cong viéc ngudoi hoc can thuc hién trong qud trinh tham gia

khéa hoc dé hoan thanh muc tiéu ciia mon hoc.

Vi du: Trong khoa hoc "Thiét ké co sé dit lieu quan he" Xdc dinh cdc danh tu trong
ban dac ta yéu cau clia bai toan 14 nhiém vy, ngudi hoc can phai thyc hién cong viéc nay
dé xac dinh cac thic thé ctia mo hinh co sé dit lieu. Chudan héa bing di liu ¢ dang chuan

& 1a nhiém wvu.

Khéc véi khai niém, nhiem vu doi héi ngusi hoc c¢6 sut tuwong tac véi hé théng. Khac
v6i khai niem Nhiém vy duge dinh nghia béi Choquet [58], xem xét viéc tim hicéu khai
niém ciing 1a mot nhiém vu. Theo cach tiép can ciia chiing t6i, xem nhiém vu 1a bai tap
hay mot hoat dong hoc tap yéu cau ngudi hoc van dung cac khai niem da tim hiéu dé giai
quyét. Thong qua két qua thuc hien dé danh gid mic do hoan thanh nhiem vu. Vi du:
Vé6i nhiem vu Xdc dinh cdc danh tiu, ngusi hoc can phai liét ke duge cac danh tir trong
ban dac ta yeu cau. Véi nhiem vu Chudn héa bing di lieu & dang chuan 3, ngudi hoc can
phai xac dinh bang gom céac truong dit lieu nao, thudc tinh nao la thuoc tinh khoa, tit

bang dit lieu ¢ dang chuan 2.

Vé cau tric, ching toi dya trén mo hinh nhiem vu duge dé xuat bdi Choquet [58]. Cac
nhiém vu duge phan cap, mot nhiem vu c6 thé bao gom nhiéu nhiem vu khac. Xét khia
canh mo hinh, s6 luogng cac nhiem vu va mic do phan cap khong c6 gidi han. Tuy vay,
viec xac dinh s6 lugng hitu han nhiém vu ciing nhu mie do phan cap phu thuoc vao quan
diém ctia ngudi thiét ké khoa hoc. Phan chia céc nhiém vu cang chi tiét, cac budc huéng
dan nguoi hoc hoan thanh nhiém vy cang chi tiét hon, tuy nhién diéu dé ciing gay kho
khan trong viéc chon ra cac nhiém vu v6i ngusi hoc. Chiing t6i sé phan tich van dé nay

trong phan so sinh, danh gia mo hinh.

Cha dé

Dinh nghia 3. Chi dé T la tap cdc khdi niém va nhiém vu trinh bay mot phan noi dung

cua khéa hoc.

Vi du: Thiét ké luoe do quan hé thuc thé E-R 1a mot cha dé cta khéa hoc "Thiét ké
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¢ sG du lieu quan he".

Chtng toi dé xuat khai niem Chi dé nham gitp cho qua trinh thiét ké xay dung mo
hinh noi dung khoéa hoc. Tiép can theo huéng tir trén xubéng, dé mo hinh héa noi dung
khoa hoc, ngusi thiét ké xem noi dung khoéa hoc gom nhiéu chi dé. Vi mdi chi dé, nguoi

thiét ké xac dinh khai niém va nhiém vu can thiét gitp ngudsi hoc hoan thanh chi dé do.

2.1.2 Thong tin md ta cac thanh phan trong md hinh

Phan nay chtng toi trinh bay cac thudc tinh ctia déi tugng khai niém, nhiém vu. Méi khai
niém, nhiém vy trong mo hinh duge mo ta va phan biét thong qua mot tap cac thudc
tinh. Tap cac thuoc tinh duge xéc dinh phu thude vao ting muc tieu cu thé ctia khéa
hoc thich nghi. V6i muc tieu xay dung khéa hoc thich nghi theo nhu cau va kién thiic
clia ngudi hoc, ngoai cac thuoc tinh dinh danh, cac thuoc tinh clia cac déi tuong déu tap

trung phan anh hai khia canh nhu cau va kién thic néu trén.
2.1.2.1 Thudc tinh cha khai niém

Béang 2.1: Céac thuoc tinh co ban cia Khéi niem

Thudc tinh Mo ta

Tén Thuoc tinh Tén dé dinh danh khai niem.

Khai niém tién quyét Danh sach khai niém tién quyét ctia khai
niém.

Vé6i moi khai niém, ngoai cac thuge tinh dinh danh (Bang[2T]), chiing t6i sit dung mot
s6 thuoc tinh. Cac thuoc tinh nay duge sit dung lam co s dé thich nghi theo nhu cau va
kién thiic ctia nguoi hoc. Dé lua chon duge céc khai niem ciing nhu xay dung tién trinh
hoc phit hop v6i ngudi hoc, trong s6 cac thuoce tinh mo ta khai niém can c6 thuoc tinh mo
ta cac dic trung ctia ngudi hoc. Nham phan anh cac thong tin nhu cau, kién thic nguoi

hoc, ching t6i sit dung cac thudc tinh sau day:

e Thoi gian hoan thanh: Thoi gian trung binh dé ngudi hoc hiéu duge khai niem. Thoi
gian trung binh la thoi gian dé ngusi hoc & trinh do binh thudng c6 thé hiéu dugc
khai niém, thugc tinh nay cing duge st dung trong cadc mo hinh [46] 59] [60]. Trong
cac mo hinh nay, khong trinh bay cu thé do do ctia don vi thai gian. Chiing toi xac
dinh do do ctia thuoc tinh la s6 gio can thiét dé nguoi hoc c6 thé hiéu duge khai
niem. Thoi gian hoan thanh khai niem & day dugc hiéu la thoi gian dé hiéu duge

khéi niem khi da hiéu cac khai niém tién quyét.

Vi du: Trong khoa hoc "Thiét ké co sé dit lieu quan hé", thoi gian trung binh
dé nguoi hoc hiéu duge khai niem Thae thé 1a 0.2 gio.
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e Do kho: Mic do doi héi vé trinh do déi véi nguoi hoc dé hiéu dugce khai niem.
Chting toi ciing sit dung thang gia tri: Rat dé, Dé, Trung binh, Khé, Rat khé nhu

cach tiép can ctia V. Carchiolo [59] dé do mtc do kho ctia khai niem.

Vi du: Trong khéa hoc "Thiét ké co s dit lieu quan he", khai niem Thuc thé

1a khai niem Dé.

e Bt buoc: Néu la khai niem bat buoc, dé hoan thanh khéa hoc ngusi hoc phai hicu
khai niém, trong truong hop nguge lai, ngusi hoc khong can thiét phai tim hiéu

khai niém nay.

Vi du: Trong khoéa hoc "Thiét ké co s6 dit lieu quan he", khai niem Quan hé 13 bat
buodc, khai niem Quan hé 1-1 dugc xac dinh la tuy chon vi khai niéem Quan hé 1-1
trinh bay chi tiét cac kiéu quan hé gitta cac thuc thé. Ngusi hoc c¢6 thé khong can
tim hiéu khai niém nay van c6 thé xac dinh duge moi quan hé gitta cac thuc the.
Tuy nhién dé xac dinh dugc quan hé giita cac thuc thé, ngudi hoc can phai hicu

khai niem Quan hé.

Vi du: Bang mo ta gia tri cac thudc tinh ctia khéai niem Bang du liéu trong khoa hoc
"Thiét ké co s6 dit lieu quan he"

Bang 2.2: Cac thudc tinh mo ta khai niéem Bang dit lieu

Thudc tinh Gia tri

Tén Bang dit lieu

Khai niem tien quyét  Khai niem thyc thé
Thoi gian hoan thanh  0.15

Do kho Dé

Bat buoc C

O D

2.1.2.2 Thudc tinh cia nhiém vu

Cac thuoc tinh mo ta Nhiem vu dude duge liet ké trong Bang 2.3

Bang 2.3: Cac thudc tinh co ban ctia Nhiém vu

Thudc tinh Mo ta

Tén Thuoc tinh Tén dé dinh danh nhiém vu.

Khai niém tien quyét  Danh sach céc khai niem can c6 dé thyc hien
nhiém vu.

Nhiém vu tién quyét  Danh sach cac nhiém vu can phai hoan thanh
trude khi thire hién nhiém vu nay.

Nhiém vu thanh phan Danh sach cac nhiém vu thanh phan cta
nhiém vu nay
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Vi du: Trong khoa hoc "Thiét ké co s6 dit lieu quan hé", cac thude tinh nhiem vu "Xde

dinh quan hé gitta cac thuc thé" dude mo ta trong Bang 241

Béang 2.4: Céac thuoc tinh ctia Nhiem vu "Xac dinh quan hé gitta cac thic thé"

Thudc tinh Gia tri

Tén Xac dinh quan he gitta cac thuc theé

Khéai niém tién quyét  Quan hé

Nhiem vu tien quyét  Xéc dinh thuc thé

Nhiem vu thanh phan Liét ké cac dong tir, Xac dinh kiéu quan hé

2.1.3 CAu tric cia md hinh

Phan nay trinh bay quan hé gifta cdc thanh phan ctia mo6 hinh noi dung hoc.

Ching t6i mo hinh héa ndi dung khéa hoc theo mo hinh mang, béi tinh wu viét cua
mo hinh (Muc 1)) va phit hgp véi xu thé trong céc nghién citu hién nay trong linh viec
nay. Sit dung mo hinh mang, noi dung khéa hoc dudge mo hinh héa dudi dang do thi kién
thiic véi cac dinh ctia do thi la cac khai niém va nhiém vu, cac canh ctia do thi biéu dién

moi quan hé gitta ching.

Trong mo hinh, chiing t6i xét cac quan hé sau day: quan hé gitta cac khai niém, quan hé

gitta cac nhiém vu, quan hé gitta nhiém vu va khai niém.

2.1.3.1 Quan hé giira cac khai niém
Dé xac dinh mbi quan hé gitta cac khai niem, ching toi dé xuat khai niem Khdi niem tién

quyét duge néu trong dinh nghia 4 dudi day.

Dinh nghia 4. Khdi niem tién quyét: Khai niém C; dudc goi la khdi niém tién quyét
cia khai niem C; (Ky hiéu C; — C;) khi va chi khi dé hiéu khdi niém C; can phdi hiéu

khai niem C;.
Vi du: Khai niem Thue thé 1a khai niem tien quyét clia khéi niem Bdng

Dinh nghia 4 mo ta quan hé gitta cac khai niém trong mo hinh, ching t6i chi xét quan
hé tien quyét gitta cdc khai niém thay vi xét ci quan hé thanh phan duge st dung trong
mot s6 mo hinh [9, [61], bdi trong mo6 hinh clia chiing t6i thanh phan khéi niem duge xem

12 don vi nho nhat.

Cac khai niem duge mo hinh duéi dang do thi, trong d6 cidc dinh ctia do thi 1a cac

khéi niém, cac canh do thi thé hién quan hé gitta cac khai niem. Vi du: mot phan quan
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hé gifta cidc khai niém trong khoa hoc minh hoa "Thiét ké co sé dit licu quan he" duge
biéu dién trong Hinh 211

Ban ghi

Bang

Trwong div liéu

Hinh 2.1: Quan hé gita cac khai niém

2.1.3.2 Quan hé giira cac nhiém vu

Dé xac dinh méi quan hé gitta cac nhiém vy, ching toi dé xuat hai khai niem Nhiém vu

tién quyét va Nhiém vu thanh phan.

Dinh nghia 5. Nhiém vu tién quyét: Nhiem vu T; dude goi la nhiém vu tién quyét cia
nhiém vu T; (Ky hiéu T; — T;) khi va chi khi dé hoan thanh nhiém vu T; can phdi hoan

thanh nhiem vu T;.

Vi du: Trong khéa hoc "Thiét ké co s6 dit lieu quan he", nhiem vu Xdc dinh thuc thé la

nhiém vu tién quyét cta nhiem vu Xdc dinh méi quan hé gitta cdc thuc the.

Dinh nghia 6. Nhiém vu thanh phan: Nhiem vu T dugc chia thanh cdic nhiem vu Ty,
Ty,..., T, sao cho Y UToU...UT, =T va vdi VT;,T; (i # j) T;NT; = @. Nhiém vu T,

(1=1..n) dugc goi la nhiém vu thanh phan cia nhiém vy T.

Vi du: Trong khoa hoc "Thiét ké co s6 dit licu quan hé", cac nhiem vu Xay dung truy van
tao bang, Xay dung truy van cap nhat di lieu, Xay dung truy van trich rit thong tin 13
mot trong cidc nhiem vu thanh phan ctia nhiem vu Thiét ké cdc bang da liéu. Mot phan
quan hé gitta cac nhiém vu trong khéa hoc minh hoa "Thiét ké co s dit lieu quan he"
dugc biéu dién trong Hinh

Ching t6i xét quan hé thanh phan gifta cac nhiém vy bdi trong mo hinh cac nhiém
vl ¢6 cau tric phan cap. Hon nita, phan ra mot nhiém vu thanh cidc nhiém vu thanh

phan nham cung cap cho ngudi hoc chi tiét cac bude can thic hien dé hoan thanh nhiem
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vi. Khi xét quan hé nay, cac nhiem vu thanh phan doc lap, khong c6 sy phu thude 1an

nhau.
Thiét ké lvoc do
quan hé thuc thé E-R
Xac dinh L Xac dinh thubc tinh | Xac dinh quan hé
cac thuc thé thuc thé gitra cac thuc thé
//’/; RefaN /,‘\\\
ST Lietke //| Xacdinhtinhtwchisd | '/ Lietké dong tirmé ta
/ cac danh ti /|| luong, tinh chat, kieu, | /| quan hé gitra
;\ 'y lién quan dén thwc thé / | cac thuc thé
| I A ; Lo
\ - . / | \ 2 | !
| Xacdinhcac | /1 | Kiémtracacthugctinh || '
danh tir chung | / i c6 chira gia tri nguyén tir | | \| Xac dinh kidu quan hé
P hay khéng? \ (1-1, 1-n, n-m)
[ ‘\ \
/ \\‘ \\\ ¢ \\\
| \_|X&cdinh cac thugc tinh | ,
o \ tré loi dwoc \
. A1 hAT e hai tads *| Xac dinh quan hé
| \ cau hdi ctia bai toan t0ly chon hay bét budc

\ \

\ \

\ \
\ \

\ .| Xac dinh mién gia tri
\ cta thudc tinh

\
\
\
\
\

AN Xac dinh
thudc tinh khéa

Hinh 2.2: Quan hé gitta cdc nhiém vu

Cac nhiem vy duge mo hinh dudi dang do thi, trong d6 cac dinh ctia do thi 1a cac
nhiém vu, cac canh do thi thé hién quan heé giita cdc nhiem vu. Trong mo hinh, quan hé
tien quyét dugce biéu dién mii tén lién nét, quan hé thanh phan duge bicu dién béi mii

tén dut nét.

Cac nhiem vy thanh phan ctia nhiem vu 7 dude thiét ké nham huéng dan ngudsi hoc
cac buée dé thue hien duge nhiem vu T trong truong hgp ngusi hoc chua hoan thanh
duge nhiem vy 7. Néu nguoi hoc da hoan thanh duge nhiem vy T, ngusi hoc khong phai
thite hién cidc nhiém vy thanh phan ctia né. Vi du: Néu ngudi hoc da hoan thanh nhiem

vu Xac dinh cac thuc thé: ngudi hoc khong can phai thuc hién cac nhiém vu thanh phan
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cua noé la Liét ké cac danh tw, Xdc dinh danh tu chung. Trong truong hop nguge lai hé
thong goi ¥ ngudi hoc can thyc hién hai nhiem vu nay dé c6 thé hoan thanh duge nhiem
vu Xdc dinh cdc thuc thé.

2.1.3.3 Quan hé giira khai niém va nhiém vu

Dé xac dinh méi quan hé gitta khai niém va nhiém v, ching t6i dé xuat khai niem Khdi

niém tién quyét cia nhiém vu.

Dinh nghia 7. Khdi niém tién quyét cia nhiém vu: Khdi niém C; dudc goi la khdi niém
tién quyét cia nhiem vu T; (Ky hiéu C; — Tj) khi va chi khi dé hoan thanh nhiém vu T;

can phdi hiéu duge khdi niem C;.

Vi du: Trong vi du vé khéa hoc minh hoa "Thiét ké co s§ dit lieu quan he" Khai niem

Khdi niém thuc thé 1a khai niem tien quyét ctia nhiem vu Xdc dinh thue thé.

Thong qua cac quan hé gita cac khai niém, cac nhiém vu va gitta khai niém va nhiém
vi1, noi dung khoéa hoc duge mo hinh héa dudi dang do thi. Trong d6 dinh ctia do thi 1a
cac khai niem (Ky hiéu hinh elip) va nhiem vu (Ky hiéu hinh chit nhat), canh ctia do thi
biéu dién méi quan hé tien quyét (Miii tén lién nét), mdéi quan hé thanh phan (Mii tén
dit nét). Hinh minh hoa mot cach hinh thitc héa mo6 hinh néi dung khoa hoc. Xét vi
du khéa hoc minh hoa "Thiét ké co s6 dit lieu quan hé", mo hinh mot phan noi dung ctia
khoa hoc duge bieu dién nhu trong Hinh 241

Hinh 2.3: M6 hinh ndi dung khoéa hoc
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Liét ké | Xac dinh Liét ké - Xac dinh
cac danh tw danh t chung cac dong tw kiéu quan hé
\\\\\\AA/// \\\\\\‘f/
Khai niém Xac dinh Xac dinh thudc tinh Xac dinh quan h? Khai niém
thwe thé thuc thé cla thye thé gitra cac thuc thé quan hé
_7<44,,,——f::::::”w\“‘i::i::::»i_,;A_V;A_V
Xéc dinh tinh tC ,/./ T e
ao.diph tnr o Xacdinh | | Xacdinhthuoctinh | | Xacdinh migngiati| |  Xacdinh
tinh hat thuéc tinh don can quan ly clia thudc tinh thudc tinh khoa

Khai niém
Phu thuéc ham

Midn qid tri Khai niém Khai niém Khai niém
ien gia tr Khéa ngoai Khoa Khéa chinh

Hinh 2.4: Mot phan mo hinh noi dung khéa hoc minh hoa

2.1.4 So sanh véi cac mo hinh n6i dung hoc khac

Diém méi trong mo hinh noi dung khéa hoc clia chiing toi 1a ngoai viéc biéu dién noi
dung duéi tap cac khai niem, da dua ra tap cac nhiem vu dé biéu dién noi dung khoa
hoc. Mot trong nhing 1y do ching t6i biéu dién noi dung khoa hoc thong qua cac nhiem
vu nhiam gidi quyét han ché clia cac mo hinh noi dung hién nay. Cac mo hinh nay déu
chua tap trung vio khia canh "Lam thé nao dé giai quyét van dé?", néi cach khac cac mo
hinh chua huéng dan ngusi hoc cach dé hiéu duge mot khai niem, hay cac bude dé hoan
thanh mot nhiém vu ma méi dimg lai & viee dé nghi ngusi hoc nén tim hiéu khai niém
d6 hay khong. Vi du, déi v6i moé hinh phtt dé hiéu duge khai niem C, ngudi hoc can phai
hiéu céc khai niem C;, Cs,..., C,. Trén co sé danh gia miic do hiéu biét cia ngusi hoc
ve cac khai niem C; ma hé théng dua ra mic do hicu biét ctia ngudi hoc vé khai niem
C. Tuy nhién, lam thé nao dé nguoi hoc hiéu duge khai niem C;, da khong duge xem xét
trong cac mo hinh nay:.

Dé hoan thanh mot chii dé, ngudi hoc can phéi thuc cac nhiem vu 7/, T7,..., T/". Xét
truong hop, ngusi hoc chwa hoan thanh viéc thyce hién nhiém vu le . Dé ¢6 thé hoan
thanh dugc nhiém vu Tj], nguoi hoc duge huéng dan lam cac nhiém vu TJJZ, .. ,Tﬁc Tuy
thuoc vao trinh do kién thitc ctia minh, ngusi hoc dude huéng dan thie hién cac nhiem
va T, .. ,Tji hay mot s6 cdc nhiém vu trong s6 do.

Vi du: Dé thiét ké duge luge do quan heé thuc thé E-R, nguoi hoc can zdc dinh cdc thuc
thé, dinh nghia cac thuoc tinh cia thuc thé, va zdc dinh moi quan hé gitia cac thuc thé. Dé
zdc dinh dudc cdc thuc thé, ngudi hoc can liét ké cac danh ti trong tai liéu ddc td yéu cau,
zdac dinh danh ti chung,... Néu nguoi hoc hoan thanh nhiem vu xdc dinh dugc cdc thic thé
ngudi hoc khong phai thuc hién cac nhiém vu liét ké cac danh tu trong tai liéu dac ta yéu
cau, xdc dinh danh tu chung. Trong truong hop ngude lai, ngudi hoc dude yéu cau thuc

hién cac nhiem vu liét ké cac danh ti trong tai lieu dic td yéu cau, xdc dinh danh ti chung.
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D6i véi cac khoa hoc chi c6 muc tiéu cung cap cac khai niem thay vi yéu cau ngudi
hoc van dung khai niem dé thuyc hién nhiem vu ndo do, sé kho khan trong viée xac dinh
nhiém vy, doi hoi cong stc clia ngudi thiét ké noi dung khoéa hoc. M6 hinh ctia ching toi
phit hop véi 16p ndi dung trong linh vite cong nghé thong tin, cic khoa hoc yéu cau ngudi
hoc tim hiéu cac khai niem va van dung né dé thuyc hién cac bai tap dé hoan thanh muc

tiéu mon hoc.

2.2 M6 hinh ngudi hoc

Phan nay trinh bay cac két qua nghién citu, déng géop mdéi ciia chiing toi trong viée xay
mo hinh ngudi hoc. Nhu da trinh bay (Muc 2.2)), mo6 hinh ngudi hoc bao gom nhiing gia
thiét, thong tin vé ngudi hoc dé biéu dién dic trung ctia ngusi hoc [22]. Mo hinh ngudi
hoc 1a thanh phan quan trong dé xay dung cac khoa hoc thich nghi, 1a ¢ s6 phan 16p céc
d6i tugng ngudi hoc dé danh gia va xay dung noi dung hoc tuong tng cho timg déi tuong

ngudi hoc [62] 63].

Nhu da trinh bay trong phan dau chuong, déng gép méi trong nghién citu, phat trién mo
hinh ngudi hoc ctia ching toi 1a viec biéu dién céc thudce tinh ctia ngudi hoc dé mo ta
thong tin trinh do kién thic va muc dich, nhu cau hoc tap ctia ngudi hoc. Vé thong tin
trinh do kién thic, ching toi bicu dién trinh do kién thiic clia ngusi hoc thong qua céc
bién trang thai va sit dung gié tri xac suat dé dinh lugng mic do hiéu biét ctia ngusi hoc,
stt dung mo6 hinh mang xac suat Bayes dé dinh lugng trinh do kién thitc ctia ngusi hoc
do6i v6i cac khai niem, nhiem vu c6 quan hé v6i nhau. Cac gia tri dinh luong kién thic
14 co s§ dé goi ¥ ngusi hoc can phai lam thé nao dé hoan thanh mot nhiem vu. Ching
toi ciing bo sung mot sé6 thuoc tinh dé biéu dién thong tin nhu cau va muc dich hoc tap
ctia ngudi hoc, 1a co s6 dé tao ra céc tién trinh hoc phit hgp véi nhiéu muc dich, nhu cau
clla timg ngudi hoc khac nhau thay vi chi dua ra cac tién trinh hoc dap tng ting muc
dich, nhu cau riéng 16 nhu trong cach tiép can ctia mot s6 mo hinh khéac [2, 23, 40, [46].
C6 nhicéu thuoc tinh ctia ngusi hoc ding dé lam co s§ thich nghi. Trong pham vi clia
luan an, ching toi tap trung vao hai khia canh ctia ngusi hoc dé lam co sé thich nghi:
kién thitc v muc tiéu nhu cau ctia ngusi hoc. Céac két qua mdéi va déng goép clia ching
toi trong nghién cttu mo hinh ngudi hoc 1a viée lya chon va biéu dién céc dic trung ciia,

ngudi hoc dé lam co s6 thich nghi theo hai khia canh néu trén.

Céc thong tin diic trung ctia ngusi hoc duge bicu dién thong qua bo ba gia tri: Déi
tugng-Thuoc tinh-Gia tri. Chiing toi biéu dién cac dic trung ctia ngudi hoc thong qua
cac nhém thong tin sau: Dinh danh ngudi hoc, Khéa hoc, Nhu cau va muc dich hoc tap,

Trinh d6 kién thitc (Vé mon hoc ngudi hoc tham gia) [64].
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2.2.1 Thong tin dinh danh nguai hoc

Béang 2.5l liet ké cac thong tin co ban dé dinh danh ngudi hoc.

Bang 2.5: Thuoc tinh dinh danh ngusi hoc

STT Thuoc tinh Mo ta
1 Ten dang nhap Tén dang nhap duy nhat ddi véi
nguoi hoc diing dé dang nhap vao
hé thong
2 Mat khau Mat khau duce cap kem véi tén
dang nhap phuc vu viéc dang
nhap hé thong

3 Ho va tén Tén nguasi hoc

4 Gidi tinh Nam /Nt

5  Tudi S6 nguyén duong hai chit s6
6 Dia chi email Dia chi email ctia ngusi hoc

Vi du: Thuoc tinh dinh danh vé ngusi hoc duge luu trit véi tép dinh dang xml:
< ?xml version="1.0" encoding="utf-8 7>
<nguothoc>
<dinhdanh >
<id>1</id>
<TenDangNhap >anhnv</TenDangNhap >
<Ten>Nguyen Van A</Ten>
<Tuoi>25</Tuoi>
<GioiTinh>Nam< /GioiTinh >
<Email >anhnv@yahoo.com< /Email >
< /dinhdanh>
< /nguoihoc>

2.2.2 Thoéng tin vé khéa hoc ngudi hoc tham gia

Hé théng cung cap nhiéu mon hoc khac nhau, ngusi hoc c6 thé tham gia hoc nhiéu mon
hoc. Bang liet ke cac thuoc tinh duge thiét ké dé luu trit cac thong tin vé khéa hoc

ma nguoi hoc tham gia.

Bang 2.6: Cac thuoc tinh luu thong tin vé mon hoc ma ngudi hoc tham gia

STT Thuoc tinh Mo ta
1 Ma khoa hoc Ma khoéa hoc 1a duy nhat ding dé dinh danh
khéa hoc ngusi hoc tham gia
2 Tén Khoa hoc  Tén khoda hoc
3 Ngay Tham gia Thoi gian bat dau tham gia khoa hoc
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Vi du: Thudc tinh dinh danh khéa hoc duge luu trit véi tép dinh dang xml:
<%xml version="1.0" encoding="utf-8" 7>
<nguothoc>
<khoahoc>
<id>01< /id>
<TenKhoaHoc>Thiét ké co sd du lieu quan hé</TenKhoaHoc >
<NgayThamGia>25-10-2008< /Ngay ThamGia >
< /khoahoc >
< /nguoihoc>

2.2.3 Thong tin vé trinh do kién thdc cia ngudi hoc

Dé biéu dién thong tin vé trinh do kién thiic ctia ngudi hoc, ching toi xay dung mo hinh
dya trén mo hinh pha (Muc [L323). Ung v6i mdi khai niém, nhiém vu trong mo hinh noi
dung khéa hoc, mo hinh ngusi hoc luu trit gia tri cho biét mic do hiéu biét ctia ngudi hoc
ve khai niem, nhiém vu dé. Mo hinh phti cho phép danh gid duge mic do hiéu biét cia,
ng1di hoc véi tat ci cac doi tugng trong mo hinh noi dung hoc. Ngoai ra, dita trén cac
quan hé ring budc gitta cac doi tugng trong moé hinh ndi dung hoc, danh gia mic do hiéu
biét ctia ngudi hoc déi véi khai niém, nhiem vu dude xét trong méi quan hé gitta ching
thay vi xét cac déi tuong doc lap. D6 1a cac co sé dé ching toi lira chon mo hinh phu dé

biéu dién thong tin vé trinh do kién thic ctia ngudi hoc.

Trong moé hinh ctia minh, ching to6i st dung gia tri xac suat dé dinh lugng mic do
hiéu biét ctia ngusi hoc doéi véi cac khai niem, mic do hoan thanh ctia ngusi hoc déi véi

cac nhiem vu. Gia tri xac suat dude ching toi Ita chon vi mot s6 1y do sau day:

- Su hiéu biét ctia ngusi hoc thong qua két qua viec thuc hién cac cau hoi kiem tra
va, cac bai tap, nhiem vu 1a nhan t6 khong chac chan, khong c6 sy chinh xac tuyét

ddi trong viec dinh gia tri mic do hiéu biét ctia ngudi hoc.

- Gia tri dinh tinh (T6t, trung binh, kém) hay cac gia tri dinh lugng (Tap s6 nguyén
[0..100]) cho do chinh xac khong cao trong viéc dinh lugng cac khéi niém, nhiém vu
c6 mo6i quan hé rang buoc phu thuoc. Vi du: Xét mbi quan he C; — Cj, v6i nguoi
hoc Uy, c6 mitc do hieu biét 7ot dbi véi khai niem O, sé khé xac dinh mitc do hiéu
biét khai niem C; cia ngudi hoce d6 ¢ mie do nao khi xét mdi quan he gitta cac khai
niem. Thém vao do6, cac gia tri ndy han ché trong viéc phan 16p ngusi hoc béi gisi

han cta bo gia tri.

- Viéc st dung mo hinh mang mo hinh héa noi dung khéa hoc nhim xem xét céc

khai niém, nhiém vu trong méi quan hé dinh huéng xay dung mang xéac suat dé
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dinh luogng mtc do hiéu biét ctia ngudi hoc déi v6i khai niem, nhiem vu.

Sau khi lua chon gia tri xac sudt dé biéu dién trinh do kién thic ctia ngusi hoc déi véi
khai niém va nhiém vu, can phai lita chon va xay dung cac bién dé luu trit cac gia tri nay.
Van dé dat ra la Iya chon céc bién nhu thé nao va s6 luong 1a bao nhiéu dé biéu dién

duge trinh do kién thic ctia nguoi hoc.
Trong mo hinh, ng v6i moéi khai niém va nhiém vu ching toi st dung bién c6 hai trang
thai dé dinh lugng trinh do kién thic ctia ngudi hoc vi cac 1y do duge chi ra dudi day:

- St dung mo6 hinh phii can c6 céc bién dé luu trit gia tri cho biét trinh do kién thiic
clia ngudi hoc ddi véi khai niém, nhiem vu. Vi khai niém va nhiem vu 1a cac doi

tuong rieng biét trong moé hinh, dé phan biét ching toi stt dung cac bién khéc nhau.

- Danh gia trinh do kién thiic ciia ngudi hoc déi véi khai niém can dinh lugng: Miic
do hiéu biét khai niem do6 ctia ngudi hoc; Tuong tng la mic do ngusi hoc khong
hiéu biét vé khai niem d6. Trong mo hinh, chiing t6i biéu dién méi mic do thong

qua mot trang thai.

- Tuong tu nhu déi tugng khéi niém trong mo hinh, cac ddi tuong nhiém vu cling can

c6 cac trang thai dé bidu dién mic do hoan thanh, chua hoan thanh nhiém wvu.

Ung v6i mdi khai niem C' trong mo hinh noi dung khéa hoc, mo hinh ngusi hoc ctia ching

toi stt dung hai trang thai biéu dién miic do hiéu biét khai niém ctia ngudi hoc:
e not_acquired: trang thai thé hien ngusi hoc khong tiép thu dugce khai niem C.
o acquired: trang thai thé hien ngusi hoc da tiép thu duge khai niem C

Tuong tu, tng v6i moi nhiém vy 7 trong mo hinh noi dung khéa hoc, moé hinh ngusi
hoc ctia chiing toi stt dung hai trang thai biéu dién mitc do hoan thanh ctia nhiém vu cta

ngudi hoc:
e not_finished: trang thai bicu dién ngudi hoc chia hoan thanh nhiem v.
e finished: trang thai biéu dién nguoi hoc hoan thanh nhiem vu.

Ung v6i mdi khai niem C, p(C=not_acquired), p(C=acquired) 1a cic gia tri xac suat biéu

dién cac trang thai chua hiéu, hiéu khai niem C. Ta co:
p(C = not_acquired) + p(C = acquired) = 1 (2.1)

Tuong tu, tng v6i moi nhiem vu T, p(T=not_ finished), p(T=finished) 1a céc gia tri xac

suat biéu dién céc trang thai chua hoan thanh, hoan thanh nhiem vu 7. Ta co:

p(T = not_ finished) + p(T = finished) =1 (2.2)
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Dé théng nhat trong trinh bay, ching toi st dung ky hiéu p(C) biéu dién gia tri xac
suat ing vdi trang thai acquired, 1-p(C) biéu dién gia tri xdc suat tng vdi trang thai
not_ acquired. p(T) bicu dién gia tri xac suat ting vdi trang théi finished, 1-p(T) bicu dién

gia tri xac suat ing véi trang thai not_ finished.

Chiing toi ting dung mang xac suat Bayes [65, 66] dé dinh lugng mic do hiéu biét clia
ng1toi hoc déi v6i khai niem, miic do hoan thanh viéc thyc hién nhiém vu ctia nguoi hoc.

Mang xéac suat Bayes dudc sit dung trong mo hinh vi cac Iy do sau day:

- Mo hinh noi dung khéa hoc dugc mo hinh héa theo mo hinh mang, xem xét cac doi
tuong khai niém, nhiém vu trong cdc moéi quan hé phu thuoc 1an nhau. Cac khai
niém, nhiém vu cuing véi quan hé gitta chiing trong mo hinh néi dung hinh thanh

mang xac suat Bayes nhan qua.

- Gi4 tri xac suat duge dung dé dinh lugng trinh do kién thitc ctia ngusi hoc doi véi

khai niém, nhiém vu.

- Xét quan he C; — C}, mang xac suat Bayes c6 co ché lap luan chuan doén va co
ché lap luan tien doan gitp dinh luong mitc do hiéu biét khai niem C; khi c¢6 dinh
lugng mitc do hiéu biét khai niem C; va ngugc lai.

Mang xac suat Bayes la do thi c6 huéng khong c6 chu trinh dé dinh lugng trinh do kién
thiic ctia nguoi hoc gom:

- Tap céac bién X = (X, X,,..., X,,) trong do thi 1a cac khai niém, nhiem vu trong

mo hinh néi dung hoc.

- Céc cung ctia do thi biéu dién rang buoc gitta cac bién la mbi quan hé phu thuoc
gitta cac khai niém, nhiém vu. M&i cung tit dinh X t6i dinh Y trong dd thi bicu
dién sy anh hudéng tric tiép ctia bién X dén bién Y. Dinh X dudc goi 1a cha clia
dinh Y.

- Tai mdi dinh xay dung bang phan phdi xac suat c6 diéu kién ctia dinh d6 khi cho

truée cac cha cua no.

Moi phan phdi xéc suat c¢6 diéu kién phu thudc clia cac bién dudge xac dinh béi cau tric
do thi ctia mang. Tong quat, v6i VX; goi Pa(X;) 1a tap cac bién cha ctia X;, phan phdi
xac xuat ¢ dieu kien phu thuoe P(X; =z, A ... A X, = x,) ky hieu P(X,, ..., X,) dudc
xac dinh la tich cac phan bo dia phuong [67]:

P(Xy,.... X,) = [[ P(Xi|Pa(X;)) (2.3)

i—1
Vi du: Trong khoéa hoc minh hoa "Thiét ké co s6 dit lieu quan hé", mang Bayes mo hinh

héa mot phan noi dung dude minh hoa trong Hinh L5l Xéc suat dé ngusi hoc U; hoan
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thanh duge nhiém vu Xdac dinh thuc thé Xac dinh thuoc tinh thuc thé Xac dinh quan
hé thuc thé ma khong hiéu khai niem Thac thé va khong hoan thanh nhiém vu Liét ké
danh tu dugce tinh:

P(ANRANDEAN—-EAN-N)

= P(A|DFE) x P(R|DE) « P(DE|-E N—-N) x P(-E)P(—-N)

= 0.80 % 0.50 % 0.10 % 0.75 « 0.45 = 0.0135

P(E
(E) Liét ké& danh ter P(N)

0.25 (N) 0.65

X&c dinh thye thé / E N | P(DE)

(DE) TT 0.95

TF 0.85

FT 0.6

FF 0.1
Xac dinh thuoc tinh | | DE | P(A) DE | P(R)
thwe thé (A) T 08 Xac dinh quan hé T 05
F | 0.01 gitra cac thye thé (R) F 0.01

Hinh 2.5: Mang Bayes mo hinh héa mot phan noi dung khéa hoc minh hoa

Tit cong thiic (Z3) tong quat ddi v6i phan phdi xac sudt, chiing toi xac dinh cong thiic
dinh luong trinh do kién thitc ctia ngudi hoc doéi v6i khai niem C,,, va dinh luong mic do

hoan thanh nhiém vu 7, thong qua cac ménh dé dudi day:

Meénh dé 1: Khai niem Oy, Cs,...,C,; 1a cac khai niém tién quyét ctia khai niem C,,.
Khi do6 gia tri dinh lugng trinh do kién thic ctia ngudi hoc ddi véi khai niem C,, duge xac

dinh theo céng thic sau:
P(C,|Ch—1,...,C1) = P(C,|Pa(C,)) v6i Pa(Cy,) C{Ch,...,C1} (2.4)

Chiing minh.:

That vay, theo dinh nghia xéac suat c6 diéu kién ta co:

P(Ch,....Cn) = P(ColCoty ... C1) % P(Cooty..., Cy)

Tiép tuc trien khai cong thitc nay ta dugc:

P(Ch,...,C) = P(Co|Corrs ., C1) % P(Cot|Cory o, Ch) % - 5 P(Co|Ch) + P(CY)
=1I-, P(Ci|Ciq,....CY))

Tu cong thic ([Z3) va bién C,, chi phu thudc vao cac niat cha thuoe tap Pa(C,)) ta
duge P(C,|C\—1,...,C1) = P(C,|Pa(C,)). Diéu phai chiing minh.
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Meénh dé 2: Nhiem va Ty, T5, ..., T,,—1 1a cac nhiém vu tién quyét, nhiem vu thanh phan
cua nhiém vu 7). Khi d6 gia tri dinh lugng miic do hoan thanh nhiém vu 7,, dugc xac

dinh theo cong thiic sau:
P(Tn‘Tn—lu s 7T1> = P(Tn|Pa(Tn)) Vi Pa(Tn) g {Tn—la s 7T1} (25)

Chatng minh: Tuong tu nhu chitng minh Ménh dé 1.

Vi du: Mo hinh mang biéu dién mot phan noi dung khéa hoc minh hoa trong Hinh
20 ap dung cong thic ([Z4) ta ¢6: P(DE|A, E,N,R) = P(DE|EANN) =0.95

2.2.4 Théng tin vé nhu ciu, muc dich hoc tap

Trong mo hinh ngudi hoc ctia minh, ching toi xem xét mot s6 nhu cau va muc dich clia

ngudi hoc:

e Muiic do: Khi tham gia khéa hoc, ngudi hoc c6 nhu cau tim hiéu noi dung & cac miic
do khac nhau: Hiéu, Hiéu va Van dung hay Téng hop, khéai quat héa. Nhu cau nay
la co 8¢ dé lya chon nodi dung khoa hoc phit hop véi ting mic do doé.

Vi du: Trong khoéa hoc minh hoa, véi mitc yéu cau la Hiéu, ngudi hoc can phai
nim dudc cai khai niém trong moé hinh noi dung nhu: Thue thé, Quan hé, Khda,
Bdng,...,  mtc do Hiéu va van dung ngudi hoc phai hoan thanh cac nhiem vu nhu:

Xdc dinh thuc thé, Xdc dinh quan hé, Xdc dinh khéa, Dinh nghia bang di liéu,....

e Trinh do: Khi tham gia khéa hoc, ngusi hoc c¢6 nhu cau duge tim hiéu khéi niem,

nhiém vu phit hop véi trinh do ctia minh vé khéa hoc.

Vi du: Ngudi hoc & céac trinh do: Méi bat dau, Da hiéu mot s6 noi dung khoa

hoc, Nam viing noi dung khoéa hoc.

o Muc dich hoc tap: Xéac dinh muc dich tham gia khoa hoc ctia ngusi hoc 1a tim hiéu
toan bo noi dung khoa hoc hay mot s6 phan noi dung cu thé. Noi dung khéa hoc
gom nhiéu cht dé khac nhau, méi chti dé cung cap mot phan noi dung khoéa hoc.
Bén canh muc tieu hoan thanh toan bo khéa hoc, ngusi hoc c¢6 thé lua chon tham

gia mot s6 chtt dé nhat dinh.

Vi du: Trong khoa hoc minh hoa "Thiét ké co s6 dit licu quan hé" gom boén chi deé
16n: Thiét ké luoe do quan hé thuc thé, Xay dung co sé di lieu, Chuan héa di liéu,
Ngon ngit truy van di lieu , ngusi hoc ¢6 thé Iya chon tim hiéu mot trong cac chi

dé nay.
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e Thoi gian hoan thanh: Nhu cau thoi gian ctia nguoi hoc dé hoan thanh mot phan
noi dung hay toan bo khéa hoc. Trong hoc tryc tuyén, don vi thoi gian duge tinh
theo s6 gi¢ ngusi hoc tham gia khéa hoc. Tuy nhién, dé ngusi hoc dua yéu cau s6
lugng thoi gian dé két thic khoa hoc bing con s6 cu thé la khé xac dinh. Vi vay,
trong mo hinh, ching t6i phan khoang thai gian thanh cac mitc roi rac dé ngusi hoc

lua chon.
Vi du: Trong khéa hoc minh hoa "Thiét ké co sé dit lieu quan he" ngudi hoc ¢ theé
lira chon mitc do thai gian: Rat cham, Cham, Binh thuong, Nhanh, Rat nhanh.

e Cdch tiép can: Nhu cau ctia ngudi hoc tiép can khoéa hoc theo cach: 1: Ly thuyét-
thie hanh, 2: Thyc hanh-Ly thuyét, 3: Két hop ly thuyét, thuyc hanh.

Bang 27 liet ké thuoc tinh mo ta thong tin nhu cau, muc dich hoc ctia ngudi hoc.

Bang 2.7: Cac thuoc tinh Iuu thong tin nhu cau, muc dich

STT Thuoc tinh Gia tri
1 Miic do 1: Hieu dudc cac khai niem, Hieu va van dung
cac khai niem, Tong hop, khai quat hoa)
2 Trinh do 1: M6i bat dau, 2: Da biét, 3: Nam viing
3 Thoi gian hoan thanh Rat cham, Cham, Binh thuong, Nhanh, Rat
nhanh
4 Muc dich hoc tap Cht dé phu thuoc vao ting khoéa hoc

5  Cach tiép can khéa hoc Ly thuyét- thuc hanh, Thic hanh-Ly thuyét,
Két hop 1y thuyét, thiyc hanh

2.2.5 So sanh véi cac mo6 hinh ngudi hoc khac

Diém khac biét trong cac md hinh ngusi hoc duge moé hinh héa dya trén mo hinh phu
la st dung céc gia tri dé dinh lugng trinh do kién thic ctia ngusi hoc déi véi noi dung
khéa hoc. Stt dung gia tri nhi phan (Biét, khong biét) dé dinh lugng mtc do hicu biét
clia ngudi hoc déi véi tiing khai niem. Gia tri nhi phan duge st dung trong he théng hoc
thich nghi [9, [44]. Céc m6 hinh nay chua dinh lugng duge cac mitc do hidu biét khac nhau

clla ngudi hoc doi v6i khai niem.

M6 hinh phit ¢6 trong s6 duge xay dung nhim cé thé lugng héa duge nhiéu cap do
hiéu biét ctia ngudi hoc doi véi cac khai niem. Céc hinh thic trong sé dude sit dung trong
cac he thong gom: cac gia tri dinh tinh, gia tri dinh lugng, va gia tri xac suat. Trong s6
stt dung cac gia tri dinh tinh gom céc gia tri rdi rac vi du: tot, trung binh, kém duge st
dung trong [54) 68] bicu dién mitc do hicu biét ctia ngudi hoc ddi véi cac khai niem. St
dung cac mo hinh dinh tinh nay thuan lgi cho viéc thich nghi dua trén luat, cting nhu

cap nhat mo hinh ngusi hoc, tuy nhién do han ché ciia tap gié tri roi rac, khong thé phan
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16p duge nhicu déi tugng hoc. Ngoai ra, sit dung cac gia tri rdi rac gap trd ngai khi dinh

lugng cac khai niém, nhiém vu phu thuoc 1an nhau.

Trong s6 st dung céac gia tri dinh lugng gom tap s6 nguyén trong micn gié tri ndo do, vi
du: céc gia tri trong khoang tit 0 dén 100 biéu dién mic do hiéu biét ctia ngusi hoc ve
khai niem [J, 44]. Trong s6 sit dung gid tri xac suat duge ding dé biéu dién miic do hiéu
biét ctia nguoi hoc vé khai niem dung yéu t6 khong chic chian thong qua st dung mang
xac suat hodc logic mo [25] [45] [69].

Diém méi trong moé hinh ngudi hoc clia chiing toi 1a ngoai viéc danh gid mic do hic¢u biét
cac khai niem nhu cac tiép can ctia Millan [70], Wei [2], ching t6i danh gia mitc do hoan
thanh cac nhiém vu ctia ngudi hoc. Dira trén co ché lap luan chuén doan, va tién doan
ctia mang Bayes, danh gid mic do hoan thanh cac nhiem vu la co sé dé xay dung céc

bude huéng dan ngusi hoc can thie hién dé hoan thanh nhiem vu dé.

So véi cac mo hinh trén, moé hinh ngudi hoc ciia ching t6i danh gia mic do hiéu biét cac
khéi niém ctia nguoi hoc trong cac trang théai khac nhau. Méi trang théi sit dung gia tri
dinh luong xac suat. Thong qua viéc xay dung mang xac suat, dinh hugng cac khai niem

va nhiém vu trong méi quan hé tong thé ctia mé hinh noi dung hoc.

2.3 Téng két

Chuong nay trinh bay cac két qua nghién cttu ctia chiing t6i vé cac van dé co ban trong
hoc thich nghi: mo6 hinh noi dung khoa hoc, mé hinh ngusi hoc. Trong nghién citu mo
hinh n6i dung hoc, chiing toi da mo hinh héa noi dung khéa hoc gom tap cac khai niem
va cac nhiem vu. St dung mo hinh mang dé biéu dién noi dung khéa hoc, xem xét céc
khai niém, nhiém vu trong quan hé phu thuoc. Két qua méi trong nghién cttu mo hinh
no6i dung hoc ctia chiing toi 1a duwa vao tap cac nhiém vy nham phuc vu cho muc tiéu lya
chon cac khai niem, nhiem vu c6 tinh chat goi y huéng dan trong qua trinh hoc tap. Dé
phuc vu cho viéc thich nghi theo muc tiéu va nhu cau ciia ngudi hoc, ngoai cac thudc tinh
dinh danh, ching t6i da bo sung cac thudce tinh dé phuc vu cho cho qua trinh lua chon,

thich nghi néi dung hoc.

Trong nghién cttu mo6 hinh ngusi hoc, ching t6i quan 1y thong tin dic trung cia nguoi
hoc, 1a co sé cho viéc thich nghi theo kién thtc va muc tiéu nhu cau ctia ngusi hoc. Dé
thich nghi theo kién thtic, chiing t6i sit dung mo hinh phii biéu dién mé hinh ngusi hoc.
Khi st dung mo hinh phti dinh lugng kién thic ctia ngudi hoc, thay vi stt dung céac gia
tri dinh tinh, hay roi rac héa ching toi da st dung gia tri xac suat bang cach xay dung

mang Bayes. Chiing toi ciing dé xudt sit dung bién gdm cac trang thai khac nhau dé biéu
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dién trinh do kién thic ctia ngudi hoc, 1a co sé dé luya chon noi dung phit hop véi kién
thiic ctia nguoi hoc. Ngoai cac thong tin vé ngudi hoc dé dinh lugng trinh do kién thiic,
trong thong tin mo hinh ngudi hoc con bao gom cac thudce tinh phuc vu cho viéc thich

nghi theo muc tiéu va nhu cau ctia ngudi hoc.

Hai van dé mo hinh noi dung khéa hoc va mo hinh nguoi hoc 14 co sd tri thiic cla
mo hinh hoc thich nghi, dé tao ra cac khoa hoc thich nghi phit hop véi timg ngudi hoc,
can xay dung co ché thich nghi. Co ché thich nghi lia chon cac noi dung tit mé hinh
noi dung khoa hoc dya trén thong tin cua ting ngusi hoc duge phan anh trong mo hinh
ng1oi hoc. Trong chuong tiép theo, tiac gid trinh bay cac dé xuat, déng gép mdi trong
viec xay dung co ché thich nghi dé tao ra cac khoa hoc dap tng trinh do kién thic cia,
ting ngudi hoc ciing nhu dap tng duge nhiéu muc tiéu va nhu cau ngudi hoc.
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Chuong 3

Ca ché thich nghi

Chuong nay trinh bay cac két qua nghién citu, cac dong géop mdi trong viéc xay dung co
ché thich nghi dé tao cac khoa hoc thich nghi dap tng céc tiéu chi: thich nghi theo kién
thitc nham Iita chon cac nhiém vy, khai niém goi ¥ cho nguoi hoc can phai thiyc hién trong
qua trinh tham gia khoa hoc; thich nghi theo muc tiéu, nhu cau ctia ngudi hoc nham xay

dung tién trinh hoc dap tng céc muc tiéu, nhu cau ciia ngusi hoc. Cu thé:

- Thich nghi theo kién thitc: Muc tiéu ctia thich nghi theo tiéu chi kién thiic nguoi
hoc la lya chon cac khai niém, nhiém vu phu hgp véi tiing ngudsi hoc. Trong qua
trinh thyc hién, néu ngudi hoc chua hoan thanh nhiém vy, ngudi hoc sé dude chi
dan cac bude, cac nhiem vu thanh phan can thuc hien dé hoan thanh nhiem vu do.
Day 1a déng gép mdi ciia chiing toi trong nghién citu co ché thich nghi. Qua trinh
nay duge thyc hién qua hai giai doan: i) Dinh lugng trinh do kién thitc clia nguoi
hoc ddi véi cac khai niem, mitc do hoan thanh nhiém vy; ii) Luta chon céc khai niem
can phai tim hiéu, nhiem vu can phai thuc hien dua trén luat. Dé dinh luong trinh
do kién thiic, ching toi xay dung mo hinh mang xac suat Bayes, v6i cac co ché suy
dién dé dinh lugng duge mic do hiéu biét déi véi timg khai niem, miic do hoan
thanh nhiém vu ctia ngudci hoc. Cac luat thich nghi duge ap dung trén co sé gia tri
dinh luong dé Iya chon cac khai niém, nhiém vu nguoi hoc can phai tim hiéu, thuc

hién.

- Thich nghi theo muc tiéu, nhu cau: Dé xay dung tién trinh hoc dép tng nhicu muc
tieu va nhu cau ctia ngudi hoc, ching t6i dé xuat viéc tim tién trinh hoc tng vién
dap tng ting muc tiéu, nhu cau ctia ngudi hoc dudge phan anh trong mo hinh ngusi
hoc. Bai toan tim tién trinh hoc ting vién dugc ching t6i mo hinh héa thong qua
bai toan tim duong di thda man diéu kién cho trude trong do thi c6 huéng cé trong
s0, v6i cac dinh ctia do thi la cac khai niém, nhiém vu trong mo hinh noi dung khoa

hoc. O day, ching toi 4p dung thuat toan A* dé tim duong di nay. Ung v6i mdi muc
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tieu, nhu cau ctia ngudi hoc, moé hinh lira chon duge mot tién trinh hoc tng vien.
Trén co s cac tién trinh hoc ting vién nay, ching toi dé xuat thuat toan lya chon,
xay dung mot tién trinh hoc phit hop dap tng dude tdi da cidc muc tiéu, nhu cau
clla ngudi hoc. Viéc xay dung tién trinh hoc dap tng nhiéu muc tiéu, nhu cau cta
ngudi hoc 14 déng gép mdéi clia chiing toi so véi cac mo dap tng timg nhu cau riéng
ré ciia ngudi hoc [23] 140, [71].

3.1 Thich nghi theo kién thdc

Muc tiéu ctia thich nghi theo kién thitc 1a Iita chon cic khai niém, nhiém vy phu hgp véi
kién thiic ctia nguoi hoc, dong thoi dua ra cac chi dan trg gitp ngudi hoc timg bude dé

hidu ducc khai niem hay hoan thanh nhiém vu thudc néi dung khoa hoc.

Gia stt, dé hoan thanh noi dung khéa hoc, ngudsi hoc can thuyc hién cac nhiem vu
Ty, Ts, ..., T, va tim hiéu cac khai niem C;,Cy,...,C,. Néu véi kién thitc ctia minh,
ngudi hoc hoan thanh nhiem vu 7}, ngudi hoc sé khong can phai thuyc hién cac nhiem vu
thanh phan do hé théng chi dan dé hoan thanh nhiém vu 7;. Trong truong hop chua hoan
thanh nhiém vu T}, hé théng sé huéng dan ngudi hoc can phai thuyc hién mot s6 nhiem
vu thanh phan T/, T7? ..., T™ dé hoan thanh nhiem vu 7, s6 luong céc nhiem vu thanh
phan can phai thye hien phu thuoc vao ting nguoi hoc khac nhau. Ngusi hoc sé duge
chi dan can phai thuyc hién cac hoat dong thanh phan T/, 77, ..., T/™ khi va chi khi chua
hoan thanh dudc nhiém vu 7.

Dé hoan thanh duge nhiem vu TF (K = T1..m),ngudi hoc can hiéu duge mot so khai
niém ¢;, ¢4y, . - ., ¢, la cac khai niém tién quyét ctia nhiem vy TF, trén co sé dinh lugng
kién thitc cia titng nguoi hoc, hé thong ciing goi ¥ cho ngusi hoc cac khai niem can tim

hieu.

Vi du: Trong khoa hoc "Thiét ké co sé dit lieu quan he", nguoi hoc can phai hoan thanh
nhiem vu Xdc dinh cdc thuc thé. Néu ngudi hoc chua hoan thanh, ngudi hoc c6 thé dugc
yéu cau thye hién nhiém vu thanh phan Liét ké cic danh ti, nhiem vu tien quyét Xde
dinh cac danh t chung cua nhiém vu Xdc dinh cdc thuc thé : va tim hiéu khai niem Thuc
thé 1a khai niém tien quyét ctia nhiem vu Xdc dinh cac thuc thé. Dinh luong trinh do kién
thiic clia ngudi hoc doi v6i cac nhiem vu va khéi niem nay 1a co s6 dé he thong goi ¥, yeu
cau nguoi hoc nén phai thue hién cac nhiem vu, khai niem d6 hay c6 thé bé qua. Vi du,
néu gia tri xac suat dinh lugng trinh do ciia ngudi hoc véi khai niem Thaic thé 1a p(Thuc
thé=acquired)=0.85, nhiém vu Liét ké cic danh tic 1a p(Liét ké danh tu=acquired)=0.5,
nhiem vu Xdc dinh cac danh tw chung 1a p(Liét ké danh tu chung=acquired)=0.72. He

thong khong yéu cau ngudi hoc phai tim hiéu khai niem Thee thé, ma yéu cau ngudi hoc
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thue hién hai nhiém vu trén.

Dé lya chon cac khai niém, nhiem vu phit hop véi timg ngusi hoc khac nhau, ching

toi da nghién citu, gidi quyét cac van dé sau day:
- Dinh lugng trinh do kién thiic ciia ngudsi hoc trong qua trinh tham gia khoéa hoc.

- Luta chon cac khai niém, nhiém vu phu hgp véi ngusi hoc dya trén luat.

3.1.1 Dinh lugng trinh d6 kién thidc

Ching t6i stt dung mo hinh mang Bayes dé dinh luong dugc kién thic ciia ngusi hoc déi

v6i khai niem va nhiem vu. Dé lam duge diéu nay, ching t6i thuc hién céc cong viéc sau:
1 Xa&y dyng mang Bayes duya trén moé hinh noi dung khoa hoc.

2 Lap luan trong mang Bayes dé dinh lugng mitc do hiéu biét khai niem, hoan thanh

nhiém vu cta ngudsi hoc.

Cu thé:
Budc 1: Xay dung mang Bayes

Vé mo hinh, ching toi xay dung mang Bayes day di, c6 nghia 1a cau tric clia mang
duge xac dinh trude, ting v6i moéi bién trong mang c6 bang phan phoi xac suat c6 diéu
kién trong truong hop cho trude cha ctia n6. Nhu da gidi thiéu trong nghién citu vé mo
hinh n6i dung hoc (Muc 2]), va mé hinh ngudi hoc (Muc 2.2), co sé dé hinh thanh mang

Bayes 1a tap cac khai niém, cac nhiém vu va cac moéi quan hé gitta ching.

Trong xay dung mo hinh mang Bayes, ching t6i dong nhat méi quan hé nhiém vu thanh
phan véi nhiem vu tién quyét, béi Iy do trong co ché thich nghi ctia chiing t6i, cac nhiém
vu thanh phan T, T?, ..., T/™ chi dugc xem xét khi nguoi hoc khong hoan thanh nhiém vu
T;. Trong truong hop, nguoi hoc chua hoan thanh nhiém vu 7}, cAc nhiém vu thanh phan
TH TZ ..., T/™ 1a cdc nhiem vu tien quyét ctia nhiem vu Tj, cac nhiem vu Tg (j=1..m)
dugc xem xét dé chi dan cho ngudi hoc can phai hoan thanh dé cé thé hoan thanh dugc
nhiem vu 7;. Néu nguoi hoc hoan thanh duge mot s6 cac nhiem vu thanh phan trong tap
cac nhiem vu T, T7,..., T/, thi xac suat dé hoan thanh nhiem vu 7T} 14 cao hon trong
truong hop ngudi hoc khong hoan thanh cic nhiém vu thanh phan ctia nhiem vu 7. Vi
vay trong bicéu dién mo hinh mang Bayes, tat ca cac quan hé giita cac nhieém vu véi nhau

xem 14 moi quan heé tien quyét.

Tap cac bién trong mang 1a tap cac khai niém, nhiém vu, cac cung bicu dién méi quan
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hé gitta cac khai niém, cac nhiém vy, khai niém va nhiém vy nhu vi du minh hoa trong
Hinh 311 Khai niém va nhiém vy trong mo hinh noi dung hoc 1a cac déi tuong khac nhau.
Trong xay duyng mang mo hinh mang Bayes, khai niém va nhiém vu 1a tap cac bién cla
mang, vi vay ching t6i sit dung ky hieéu elip dé biéu dién cac bién trong mang. Viéc mo
hinh héa nay phuc vu qua trinh dinh lugng kién thic cltia ngudi hoc déi véi timg khai

niém, nhiém vu. Viéc xac dinh, phan biét gitta khai niém, nhiém vu thong qua moé hinh

Liét ké cac
danh tw

Khai niém Xac dinh

thuwe thé thuc thé

Hinh 3.1: Mot phan mo6 hinh mang Bayes cho khoéa hoc "Thiét ké co sé dit lieu quan he"

noi dung hoc.

Xac dinh
danh ttr chung

Sau khi ¢c6 mo hinh mang, ching toi tién hanh xay dung cdc bang phan phdi xac suat c6
diéu kién (Conditional Probability Table - CPT) ting vdi cac bién trong mo6 hinh. Phuong
phap noisy-OR [67] dugc sit dung dé xay dung bang phan phdi xac suat. Co sd lya chon
phuong phap nay la do phiic tap cho viéc xay dung bang phan phdi xac suat c¢6 diéu kien
cho bién c6 k bién cha 1a O(k) thay vi O(2¥). M6 hinh noisy-OR x4c dinh xac suit bién
hoi mang gia tri Sai bang tich cac tham s6 nhiéu ciia tat cd cac bién bang chiing mang
gia tri Ding. Vi du dudi day minh hoa tinh toan phan phéi xac suat c6 diéu kién cho bién

trong mang theo phuong phéap nay.

Bang 3.1: CPT cho nit Xac dinh thic thé

DE
CE DN DCN Finished Not_ finished
Not_ finished | Not_finished | Not finished 0.0 1.0
Finished Not_ finished | Not _finished 0.3 0.7
Not _ finished Finished Not _ finished 0.6 0.4
Not _ finished | Not_finished Finished 0.7 0.3
Finished Finished Not_ finished 0.72 0.7%0.4=0.28
Finished Not_ finished Finished 0.79 0.7*0.3=0.21
Not _ finished Finished Finished 0.88 0.4*0.3=0.12
Finished Finished Finished 0.916 | 0.7%0.4*0.3=0.084
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dién trong Hinh Bl Gia sit ching ta dinh lugng dude gia tri xac suat hoan thanh nhiem
vu Xdc dinh thuc thé (Ki hiéu DE) phu thuoc doc lap véi titng khai niem, nhiem vu Khdi
niém thuc thé(CE), Liét ké cic danh ti(DN), Xdc dinh danh ti chung(DCN) tuong ting
1a p(DE|CE) = 0.3,p(DE|DN) = 0.6,p(DE|DCN) = 0.7, khi d6 cac tham s6 Noisy
tuong tng 1a: 0.7,0.4,0.3. Khi d6 phan phdi xac suat c6 diéu kien cho bién Xdc dinh thue
thé(DE) dugce xac dinh trong Bang B.11

Budc 2: Lap luan trong mang Bayes dé dinh lugng maic do hiéu biét khdi niém, hoan

thanh nhiém vy cua nguoi hoc

Muc tiéu ctia buée nay 1a dinh lugng mic do hiéu biét ctia ngusi hoc déi véi ting khai
niém, nhiém vu trong ting giai doan ngudi hoc tham gia khéa hoc, 1a co sé dé thich nghi
lta chon noi dung phit hop véi ting ngusi hoc. Ching t6i stt dung hai co ché lap luan dé
dinh lugng mtc do hicu biét ctia ngudi hoc.

- Lap luan chan dodn: Di tit két qua dén nguyen nhan, cac bién bang chimg la céc
hau thé ctia cac bién héi, dude ky hieu Q — E, trong dé E la cac bién bang chiing,
@ 1a cac bién hoi. Co ché nay duge dung trong truong hop ngudi hoc khong hoan
thanh mot nhiem vu 7' nao dé, can xac dinh gia tri xac suat ngusi hoc hiéu duge
cac khai niém tién quyét, cac nhiém vu thanh phan, nhiém vu tién quyét ctia nhiem
vu T. Vi du: Trong khéa hoc minh hoa "Thiét ké co s§ dit licu quan hé", néu xac
suat ngudi hoc U; hoan thanh nhiém vu Dinh nghia cdc bing 13 0.4, khi d6 can xac
dinh cac gia tri xac suat dinh lugng mic do hiéu biét khai niem Bdng, nhiem vu

Chuyén doi thuoc tinh thanh truong.

- Lap luan tién dodn: Di tit nguyén nhan dén két qua, cac bién bang ching 1 tién
than ctia bién hoéi, duge ky hieu £ — @, trong d6 E la cac bién bang ching, @ 1a
cac bién héi. Co ché nay dugce ding trong truong hgp dé xac dinh gid tri xac suat
dinh lugng mitc do hoan thanh nhiem vu khi biét gia tri xic suat dinh lugng miic
do hoan thanh cac khai niém tién quyét, nhiem vu thanh phan. Vi du: Trong khéa
hoc minh hoa "Thiét ké co sé dit lieu quan hé", néu xac sudt ngudi hoc U; hiéu duge
khai niem Bdng 1a 0.8, hoan thanh nhieém vu Chuyén doi thuoc tinh thanh truong
14 0.7, can xac dinh gia tri x4dc suat dinh lugng mic do hoan thanh ctia nhiem vu

Dinh nghia cac bang.

Dé thyc hién lap luan trong mang Bayes, cac bién bang chiing can dude quan sat. Trong
mo hinh ctia minh, viéc thu thap cic bién bang chitng duge tién hanh thong qua cac giai

doan:

- Truéc khi tham gia khoa hoc: Ngusi hoc duge danh gié s6 bo kién thitc vé noi dung

khoa hoc thong qua cac bai kiém tra trac nghiem. Thong qua bai kiém tra, dinh
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lugng miic do hiéu biét clia ngusi hoc déi véi mot s6 khai niem trong mo hinh la co
sé lap luan tien doan néu trén. Vi du: Trong khoéa hoc "Thiét ké co s6 dit lieu quan
he", bai kiém tra c6 5 cau hoi dé kiém tra hiéu biét ctia ngudi hoc vé khai niem
Thae thé. Néu ngusi hoc tra 161 ding 3 trong sé 5 cau hoéi. Xac suit dé ngusi hoc
hiéu khai niém thyc thé 1a 3/5 = 0.6.

- Trong khi tham gia khéa hoc: Thong qua két qua ciia thiyc hién cac nhiem vu xéc
dinh bién bang chitng 1a co sé cho trusng hop lap luan chuan doan néu trén. Vi du:
Trong khéa hoc "Thiét ké co sé dit lieu quan he", s6 luong cac Thuc thé can xac
dinh tit ban diic ta yeu cau la 10. Néu nguoi hoc xac dinh duge ding 3 thuc thé.
Xac suat dé ngudi hoc hoan thanh nhiem vu Xdc dinh thuc thé 1a 3/10= 0.3.

Dinh lugng trinh do kién thitc déi véi ting khai niem dudge thie hién ting giai doan khi c6
két qua thuc hign nhiém vy ctia ngudi hoc thong qua viée ap dung cac cong thiic (2.4), (ZH).

Qué trinh dinh lugng miic do hiéu biét kién thic ciia ngusi hoc duge thuc hién theo
ting giai doan trong sudt qua trinh ngudi hoc tham gia khéa hoc. Chiing t6i cap nhat cac
gia tri xac suat clia cac bién trong mang sau khi ngudi hoc c6 sy tuong téc véi hé thong:
tra 1oi cau hoéi kiém tra, thuc hién cac nhiem vu. Ching toi stt dung co ché nay béi cac 1y

do sau day:

- Trinh do kién thic ctia nguoi hoc thay déi trong qué trinh hoc. Tai méi giai doan

ngudi hoc chi ¢6 thé tim hiéu duge mot phan noi dung khoéa hoc.

- Khong phai cap nhat toan bo cac bién trong mang, bdi mot phan noi dung khoa
hoc khong bao gom toan bo cac khai niém, nhiém vu ctia mo6 hinh. Diéu nay lam

nang cao hiéu qua tinh toan cap nhat mang.

- Dinh lugng mitc do hiéu biét clia ngudi hoc sau khi ngudi hoc thye hién cac nhiem

vu nham muc tiéu lya chon cac nhieém vy, khai niem dé goi ¥ ngudi hoc.

Vé6i mdi giai doan, viéc lap luan va cap nhat chi xay ra tai mot sé bién thay vi tat ca céac
bién trong mang. Tong quat, tai thoi diém ¢, ngusi hoc dang thuc hién nhiem vu 7}, cin
ctt két qué thyc hien nhiem vy xac dinh duge e;, ta tinh duge p(T;). Chi thyc hieén cap
nhat cac gia tri p(T4|T;), ..., p(Ti|T;) trong d6 T, ..., Ty 1a cac bién cha cta T;.

Vi du: Hinh minh hoa mot phan moé hinh mang biéu dién khéa hoc "Thiét ké co
s dit lieu quan he". Tai thoi diém ¢, két qua thuc hien nhiem vu Xdc dinh thuc thé cua
nguoi hoc U; véi gid tri xac suat p(DE). Khi d6, chi tién hanh tinh toan cac gia tri xac
suat p(E|DE), p(N|DE), p(DCN|DE), khong tinh cac gia tri p(A|DE), p(ER|DE).

Chung toi cap nhat mang Bayes qua tiing giai doan nham nang cao hiéu qua tinh toéan.
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Liét ké
cac danh twr
(N)

Xac dinh méi quan hé
gitra cac thuc thé
(ER)

Xac dinh
danh t&r chung
(DCN)

Xac dinh
thwe thé
(DE)

Khai niém
thwe thé
(E)

Xac dinh cac thudc tinh
cta thuc thé
(A)

Hinh 3.2: Mot phan mo6 hinh mang Bayes cho khoa hoc "Thiét ké co sé dit lieu quan he"

That vay, Bang so sanh do phiic tap tinh toan trong truong hgp cap nhat toan bo

mang va mot phan clia mang c¢6 n bién, mdi bién bi anh hudng bdi tdi da k bién.

Bang 3.2: Do phiic tap tinh toan

Tiéeu chi Toan bo mang | Mot phan mang
Thoi gian thuc hién o(2) O(k)
Thoi gian tinh toan CPT O(nk) O(k)
Thoi gian cap nhat O(n) O(1)

3.1.2 Lwa chon cac khai niém, nhiém vu phu hgp véi ngudi hoc dua
trén luat

Bud6c nay, ching toi tién hanh hga chon cac khai niém, nhiém vu chi dan cho ngudi hoc
can phai thuc hién ciing nhu chi ra cac khai niém, nhiem vu c6 thé bé qua. Ngudi hoc
dugc phép boé qua khong phai tim hiéu khai niem, hay thuc hién nhiem vu néu ngusi hoc
da hiéu khai niem hay hoan thanh nhiem vu d6. Co sé dé xac dinh ngudi hoc da hiéu
khéi niem, hoan thanh nhiem vu la cac gia tri xac suat dinh lugng mic do hicéu biét cia,

ngudi hoc da duge xac dinh trong budce trén.

Van dé dit ra la v6i gia tri xac suét la bao nhiéu thi ngusi hoc dudge xem la da hiéu
khai niém va hoan thanh nhiém vu. Trong moé hinh ngudi hoc ctia Millan [70], Wei [2]
xem ngudi hoc hi¢u duge khai niem khi gia tri xac suat tit 0.7 dén 1, khong hiéu khai
niem khi gia tri xac suat tit 0 dén 0.3, va khong xac dinh duge khi gia tri trong khodng
0.3 dén 0.7. Theo phan tich ctia ching toi, viec Iya chon ngudng trong cac mo hinh nay
chua tot béi v6i viec xac dinh cac gid tri ngudng nhu vay, cac khai niem duge xem 1a
tuong duong nhau. Tuy nhién, cac khai niém trong noéi dung khéa hoc c6 do kho khac

nhau. Do d6, danh gia cac miic do hiéu biét clia ngudi hoc can phai xét dén muc do kho
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cua cac khai niém. Trong mo hinh ciia minh, chiing t6i xac dinh cac gia tri nay can ct

vao do kho ctia khai niem va nhiem vu. Cu thé nhu trinh bay trong bang

Béang 3.3: Gia tri ngudng xac dinh nguoi hoc hic¢u khai niem /hoan thanh nhiém vu

Do khoé ctia Khéi niem/Nhiém vu | p(C) hodc p(T)
Rat dé [0.90..1]
D& [0.85..1]
Trung binh [0.75..1]
Kho 0.70..1]
Rat kho [0.65..1]

Vi du: Trong khoéa hoc "Thiét ké co sd dit lieu quan he", gid st thong qua giai doan
dinh lugng trinh do kién thic, ching ta xac dinh dude gia tri xac suat dinh lugng mic
d6 hiéu biét cac khai niem Thuc thé Phu thuoc ham ctia nguci hoc U; tuong tng la: 0.7,
0.75. Vi khai niem Thue thé c6 do kho 1a Dé, khai niem Phu thu ham c¢6 do kho 1a Khd,
nén véi cac gia tri nhu vay, ngusi hoc duge xem 1a hicéu khéi niem Thuc the, nhung khong

hidu khai niem Phu thuéc ham.

Qua trinh lya chon cac khai niém, nhiém vu duge xac dinh dya trén luat, trong mo
hinh chiing t6i biéu dién tap luat [72] thich nghi thong qua lo-gic vi tit [73]. Dé bicu dién
cac luat thich nghi thong qua 16-gic vi ti, chung t6i thyc hién dinh nghia tap cac vi tu
mo hinh héa noi dung khéa hoc, mo hinh ngusi hoc va xay dung cac luat thich nghi dua

trén tap cac vi tu.

3.1.2.1 Tap vi tir

Véi tap cac khai niem C' = {c;, ¢, ..., ¢, }, tap cac nhiem vu T = {t;,ts,...,t,}, ching
toi dinh nghia cac vi tu biéu dién mo hinh noi dung hoc, mo hinh ngusi hoc: do kho cia
khai niém, nhiém vu; mdi quan hé giita cac khai niém, nhiém vy; gia tri xac suat bidu
dién mtc do hiéu biét khai niem, mtc do hoan thanh nhiem vu ctia ngudi hoc; khai niem,

nhiém vu ngusi hoc can phai tim hiéu, thyc hien. Cu thé:

o difficulty(c;, level): Do kho ctia khai niém ¢; 6 mic do level (Nhu da trinh bay trong
muc Mo hinh noi dung hoc (Muc 2T), do kho ctia khai niem gom 05 cap do, level
mang mot trong cac gia tri sau: 1: Rat dé, 2: D&, 3: Trung binh, 4: Kho, 5: Rat kho)

Vi du: Trong khéa hoc "Thiét ké co s¢ dit lieu quan he" difficulty( Thuc thé, 2)

bidu dién khai niem Thue thé 1a khai niem Dé.

o difficulty(t;, level): Do kho ctia nhiém vu ¢; & mic do level
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Vi du: difficulty(Xac dinh Thuc thé, 8) biéu dién nhiem vu Xdac dinh Thuc thé co
do kho & miac Trung binh.

preq(c;, ¢;): Khai niem ¢; 1a khai niém tién quyét ctia khai niem ¢;

Vi du: preq(Thuc thé, Quan hé) bicu dién khai niem Theyc thé 1a khai niem tien
quyét ctia khai niem Quan heé

preq(c;, t;): Khai niem ¢; la khai niém tién quyét ctia nhiem vu ¢;

Vi du: preq(Thuc thé, Xdc dinh thyc thé) biéu dién khéi niem Thuc thé 1a khai
niém tién quyét ctia nhiem vu Xdc dinh thuc thé

preq(t;, t;): Nhiém vu ¢; 1a nhiém vu tién quyét ctia nhiem vu ¢;

Vi du: preq(Xdc dinh Thuc thé, Xdac dinh thuoc tinh ciia Thuc thé) biéu dién nhiem

vu Xdc dinh Thuc thé 1a nhiém vu tién quyét ctia nhiem vu Xdc dinh thudc tinh

cta Thuc thé

sub(t;,t;): Nhiem vu ¢; la nhiém vu thanh phan ctia nhiem vu ¢;

Vi du: sub(Liét ké cic danh tw, Xdc dinh Thuc thé) biéu dién nhiém vu Liét ké
cac danh tw 1a nhiem vu thanh phan ctia nhiem vu Xde dinh thue thé

acquired(c;, u;, value): Ngudi hoc u; c6 gia tri xdc suat dinh luong hiéu khai niem
¢; 16n hon hodc bang value

Vi du: acquired(Thuc thé, u;, 0.75) bicu dién gia tri xdc suat dinh lugng mic do
hiéu biét khai niem Thuc thé ctia ngudi hoc u; 1a 0.75

finished(t;, u;, value): Nguoi hoc u; ¢6 gia tri xac suat dinh lugng hoan thanh nhiem
vu t; 16n hon hodc bang value

Vi du: finished(Xdc dinh Thuec thé, u;, 0.75) biéu dién gia tri xac suat dinh lugng
mtc do hoan thanh nhiem vu Xdc dinh Thuc thé ctia ngusi hoc w; 1a 0.75
not_acquired(c;j, w;): Nguoi hoc u; chua hidu khai niém ¢

Vi du: not_acquired( Thuc thé, u;) biéu dién ngudi hoc u; chwa hiéu khai niem Thac
thé

not_ finished(t;,u;): Nguoi hoc u; chua hoan thanh nhiém vu ¢,
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Vi du: not_ finished(Xdc dinh Thic thé,u;) bieu dién ngusi hoc wu; chuwa hoan
thanh nhiem vu Xde dinh thuc thé

obs(cj, u;, req): Nguoi hoc u; can phéi tim hiéu khai niem c;

Vi du: obs(Phu thudc ham,u;, req) bicu dién ngusi hoc u; can phai tim hic¢u khai
niém Phu thudc ham

obs(t,u;,req): Nguoi hoc u; can phai thuc hién nhiem vu ¢,

Vi du: obs(Xdc dinh rang budc, u;, req) bieu dién ngudi hoc u; can phai thyc hién
nhiém vu Xdc dinh rang budc

obs(cj, u;, omit): Ngusi hoc u; ¢6 thé b qua khai nigm c¢;

Vi du: obs(Phu thudc ham, u;, omit) biéu dién ngusi hoc u; c6 thé boé qua khong
can tim hiéu khai niem Phu thuoc ham

obs(t;, u;, omit): Nguoi hoc u; ¢6 thé bé qua nhiem vu t

Vi du: obs(Xdc dinh rang budc, u;), omit bieu dién ngudi hoc u; c6 thé bo qua khong

can thyc hién nhiem vu Xdc dinh rang buoc

3.1.2.2 Luat thich nghi

Co s6 dé lua chon cac khai niém, nhiem vu phit hop v6i ngusi hoc 1a gia tri xac suat dinh

lugng miic do hicu biét khai niem, mitc do hoan thanh nhiém vu va do kho ctia cac khai

niém, nhiem vu. Ddi v6i ting ngudsi hoc, viée xac dinh can phai tim hiéu khai niém c;,

thyc hién nhiém vu ¢; can cit vao tap luat if-then duéi day:

- Ngudi hoc khong phéi tim hiéu khai niem néu gia tri xac suat dinh luong xac dinh

ngudi hoc da hiéu khai niem do.

de;Vu,(acquired(cj, wi, 0.95) A difficulty(c;, 1) = obs(c;, u;, omit

( (¢j, 1) ( )
de;Vu,(acquired(c;, w;, 0.85) A difficulty(c;, 2) == obs(c;, u;, omit))
de;Vu,(acquired(c;, ug;, 0.75) A difficulty(c;, 3) = obs(c;, u;, omit)) (3.1)
Je;Vu,(acquired(c;, w;, 0.70) A difficulty(c;, 4) == obs(c;, u;, omit))
Je;Vu,(acquired(c;, w;, 0.65) A difficulty(c;, 5) == obs(c;, u;, omit))

- Ngudi hoc khong phai thuyc hién nhiem vy néu gia tri xac suat dinh luong xac dinh
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ngudi hoc da hoan thanh nhiém vu doé.

3t;Vu,(finished(t;, u;, 0.95) N\ difficulty(t;, 1) = obs(t;, u;, omit))
3t;Vu,(finished(t;, u;, 0.85) N difficulty(t;, 2) = obs(t;, u;, omit))
3tV (finished(t;, u;, 0.75) A difficulty(t;, 3) = obs(t;, u;, omit)) (3.2)
3t;Vu,( finished(t;, u;, 0.70) N difficulty(t;, 4) = obs(t;, u;, omit))

( ( ( ( )

3t;Vu,(finished(t;, u;, 0.65) A difficulty(t;, 5) = obs(t;, u;, omit

- Ngudi hoc duge dé nghi tim hiéu khai niem néu gia tri xac suat dinh luong xéc dinh
ngudi hoc chua hicéu khai niem doé.

Je;Vu;(—acquired(c;, u;, 0.95) A difficulty(c;, 1) = obs(c;, u;, req)

q

( ( (cj; 1) (
de;Vu;(macquired(c;, u;, 0.85) A difficulty(c;, 2) = obs(cj, u;, re
e Vu,; (—acquired(cj, u;, 0.75) A difficulty(c;, 3) = obs(c;, i, req

( (¢ ( (), ui,re

( ( ( (

Je;Vu,; (—acquired(cj, u;, 0.70) A difficulty(c;, 4) = obs(c;, i, req

)
)
) (33
)
de;Vu;(—acquired(c;, u;, 0.65) A difficulty(c;, 5) == obs(c;, i, req))

- Ngudi hoc duge dé nghi thie hien nhiem vy néu gia tri xac suat dinh luong xéc
dinh ngudi hoc chuwa hoan thanh nhiém vu do.

3tV (= finished(t;, u;, 0.95) A difficulty(t;, 1) = obs(t;, u;, req))
3tV (- finished(t;, u;, 0.85) A difficulty(t;, 2) = obs(c;, u;, req))
3t;Vu;(— finished(t;, u;, 0.75) A difficulty(t;, 3) = obs(t;, u;, req)) (3.4)
3tV (= finished(t;, u;, 0.70) A difficulty(t;, 4) = obs(t;, u;, req))
3tV (= finished(t;, u;, 0.65) A difficulty(t;, 5) == 0bs(t;, u;, req))
- Néu ngudi hoc da hiéu khai niem C, ngudi hoc duge phép khong phai tim hiéu céc

khai niém tién quyét ctia khai niem C.
deVeg(k # 5)Vu;(obs(cj, u;, omit) A preq(c, ¢;) == (obs(cy, u;, omit)) (3.5)

- Néu ngudi hoc da hoan thanh nhiém vu 7, ngudi hoc duge phép khong phai thyc

hién cac nhiém vu tién quyét ctia nhiem vu 7.

3t;Vt,(k # 7)Vui(obs(t;, u;, omit) A preq(ty, t;) = (obs(tx, u;, omit)) (3.6)

- Néu nguoi hoc da hoan thanh nhiem vu 7, ngudi hoc duge phép khong phai thyc

hién cac nhiém vu thanh phan ctia nhiem vu 7.
3tV (k # 7)Vui(obs(t;, ui, omit) A sub(ty, t;) = (obs(ty, u;, omit)) (3.7)
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Néu ngudi hoc da hoan thanh nhiem vu 7T, ngudi hoc dudge phép khong phai tim

hieu cac khai niém tién quyét ctia nhiem vu 7.

3t VepVu,; (obs(ty, u;, omit) A preq(cg, t;) = (obs(ck, u;, omit)) (3.8)

Néu ngudi hoc chua hicu khai niem C, ngudi hoc duge dé nghi tim hiéu cac khai

niém tién quyét ctia khai niem C.
dejVeg(k # j)Vui(not_acquired(cy, w;) A preq(ck, ¢;) = (obs(ck, u;,req))  (3.9)

Néu ngudi hoc chua hoan thanh nhiem vu 7, ngudi hoc dude dé nghi thuec hién cac

nhiém vu tién quyét ctia nhiem vu 7.

3tV (k # j)Vui(not _ finished(t;, u;) A preq(ty, t;) = (obs(ty, u;, req)) (3.10)

Néu nguoi hoc chua hoan thanh nhiem vu T, ngusi hoc duge dé nghi thuce hién cac

nhiém vu thanh phan ctia nhiem vu 7.

3t VR (k # 7)Vui(not _ finished(t;, u;) A sub(ty,t;) = (0bs(ty, u;,req))  (3.11)

Néu ngudi hoc chua hoan thanh nhiem vu 7, ngudi hoc duge dé nghi tim hiéu cac

khai niém tién quyét ctia nhiem vu 7.

3t;VerVu;(not _ finished(t;, u;) A preq(cg, t;) = (obs(ck, u;, req)) (3.12)

Vi du duéi day minh hoa viéc stt dung cac luat dé lua chon céc khai niem, nhiem vu nguoi

hoc can phai tim hiéu, thuc hién trong khoa hoc "Thiét ké co s¢ dit lieu quan he" véi mot

phan moé hinh noi dung duge minh hoa trong hinh B2l Gia s, v6i nguoi hoc wu;, thong

qua két qua bai kiém tra ban dau xac dinh p(Thuc thé = acquired)=0.9, Tai thsi diém
t, két qua thyc hien nhiem vu Xdc dinh thuc thé p(Xdc dinh thic thé=finished)=0.45.
Diéu d6 c¢6 nghia ngudi hoc chua hoan thanh nhiem vu Xde dinh thuc thé. Van dé dat ra

la can lya chon nhitng nhiém vu, khai niém nao dé chi dan ngudi hoc hoan thanh nhiém

vi. Khi d6 ngusi hoc sé duge dé nghi thue hién hai nhiem vu Liét ké danh tw, Xdc dinh

danh tu chung. That vay, ta co:

1 Cén ct luat B.4):
— finished(Xéc dinh thyc thé, u;, 0.75) A difficulty(Xac dinh thic thé, 3)
= obs(X4c dinh thuc thé, ug, req))

2 Can ctt luat 3I10), EII) va BI2):
— obs(Liet ké danh tir, u;, req)) A obs(Xac dinh danh tur chung, u;, req))
A obs(Thyc the, u;, req))
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3 Can ct luat (B1):
— obs(Liét ké danh tir, u;, req)) A obs(Xac dinh danh tir chung, u;, req))

Thong qua viéc ap dung két hgp cac luat néu trén, mo hinh luon chi ra duge cac khai
niém, nhiém vu ma ngudi hoc can phai thyc hién trong ting giai doan tham gia khéa hoc,

la co s6 dé dua ra céac chi dan, goi ¥ cho ngudi hoc lam thé nao dé hoan thanh nhiem vu.

3.2 Thich nghi theo muc tiéu, nhu cau

Can cit vao muc tiéu, nhu cau ctia tiing nguodi hoc, hée thong lya chon tién trinh phu hop.
Tién trinh hoc dudce cau thanh bdi cac khai niém, nhiém vu va cac quan hé rang buoc
gitta ching trong mo hinh noi dung khoéa hoc. Ching t6i mo hinh héa bai toan lya chon
noi dung va tién trinh hoc duéi bai toan lya chon duong di trong do thi kién thitc thoa
man diéu kién rang budc. Co s6 dé ching toi sit dung mo hinh bai toan tim duong di can

¢t vao cac ly do:

- Mo hinh ndi dung khoéa hoc duge biéu dién dudi dang do thi, tap cac dinh la céc
khéi niém, nhiém vy, cung ctia do thi néi cac dinh bicu dién sy phu thuoc 1an nhau
gitta cac khai niem, nhiem vu. Qua trinh tim hiéu noi dung khoéa hoc ctia ngusi hoc

thue chat 1a qua trinh duyét qua cac khai niém va nhiém vu trong do thi nay.

- Cac khai niém, nhiém vu trong mé hinh noi dung luoén cé cac quan hé phu thuodc
1an nhau. N6i cach khac, v6i cach biéu dién noi dung khéa hoc clia ching toi, khong
ton tai cac khéi niem va nhiem vu ding co lap, khong c6 quan hé véi cac khai niem
va nhiem vu khéc. Do d6, do thi kién thic biéu dién noi dung khéa hoc 1a do thi
lien thong, luon ton tai duong di duge hinh thanh tit cac khai niém va nhiem vu

trong do thi.

Ung v6i mbi nhu cau va muc tieu, hinh thanh cac duong di trong do thi kién thite. Cach
tiép can tim tién trinh hoc trong do thi kién thic phu hop v6i muc tiéu, nhu cau cta
ngudi hoc duge sit dung trong cac nghién citu [46], B9, [71], tuy nhién trong cac nghién ciu
nay, két qua mdi chi ding lai ¢ viéc tim tién trinh phu hgp véi ting muc tieu. Muc tiéu
clia chiing to6i 1 Iira chon duong di dap tng nhiéu nhu cau, muc tiéu ctia ngudi hoc. Trong
mo hinh ctia minh, ching toi dap ting cac nhu cau cia ngudi hoc: Ky nang, Thoi gian
hoan thanh, Trinh do nhu da trinh bay trong phan mo hinh ngusi hoc (Muc 224). Dé
lam duge diéu nay, ng v6i moi tieu chi trong nhu cau va muc tiéu ctia ngudi hoc chiing
toi lia chon tién trinh hoc phit hop nhéat. Cac tién trinh hoc nay la co sé dé lua chon tién
trinh hoc dap tng cac tieu chi va nhu cau ctia nguoi hoc. Dé hoan thanh muc tieu, trong

mo hinh ctia minh ching toi dua ra va gidi quyét hai van dé sau:

- Xay duyng tién trinh hoc ting vien dap ting titng muc tiéu, nhu cau ctia ngudi hoc
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- Trén co s6 tap cac tién trinh hoc ting vién cho timg muc tiéu nhu cau, lya chon tién

trinh hoc phit hop nhat dap ting cadc muc tiéu va nhu cau.

3.2.1 Tién trinh hoc

Truée khi trinh bay cu thé hai van dé néu trén, ching toi dua ra cac khéi niem: do thi
kién thitc, tién trinh hoc 1a co s cho cac nghién cttu tiép theo trong céc dinh nghia 8 va

dinh nghia 9 tuong tng.

Dinh nghia 8: Do thi kién thiic la do thi c6 hudng G=(V,E) c6 trong s6 vdi V =
{vo,v1,...,v,} la tap cdc dinh, v; thé hién cic khdi niém, nhiém vu. E = {eg,e1,...,en}
la tap cac cung, e; thé hién mai quan hé gita cac khai niém, nhiém vu. Cdc cung e; dugc

ddanh trong s6 w; thé hién khd nang truy ruat dén don vi kién thic ké tiép.

Vé ban chat, do thi kién thiic ching toi dinh nghia trong dinh nghia 8 la biéu dién
mo hinh no6i dung khéa hoc c¢6 xac dinh tap cac trong so6 cho biét st phu thuoc gitta cac

khai niém, nhiém vu theo nhicéu tiéu chi khac nhau.

Dinh nghia 9: Tién trinh hoc la tap cic dinh V = {vs,v;,...,vj,v.} thuoc do thi kién
thite G = (V,E), biéu dién nhimg khdi niém, nhiém vu ma ngudi hoc can tim hiéu dé

hoan thanh muc tiéu hoc tap.

Vi du: Hinh minh hoa mot phan do thi kién thic ctia khéa hoc "Thiét ké co s6
dit licu quan hé". Trong vi du nay tham sb gitta cac cung bidu dién do kho gitta cac khai
niem, nhiem vu dé. V6i ngusi hoc da hicu khai niem Thae thé, do khé dé hiéu khai niem
Bdng 1a 45, do kho dé hiéu khai niem Quan hé thuc thé 1a 60, do kho dé hiéu khai niem
Xdc dinh thuc thé 1a 38.

Cac tién trinh hoc gom cac khai niém, nhiem vu dap tng dugc muc tiéu hoan thanh
nhiem vu Chuan héa dang chuan 1 dude liet ke dudsi day (cac chit cai A,B,...,K duge dung

mo ta cac dinh):

Tién trinh: A > B - F -1 > K

Tién trinh: A - C - F - H - - K

Tién trinh: A - C - F -G —>H—>1—->K

Tién trinh: A - D — I —» K

V6i méi muc tiéu nhu cau ¢ ctia ngudi hoc, cidc cung ctia do thi kién thic ducge gan

trong s6 Wt = {wh,w,t...,w!} [63]. Lam thé nao dé xac dinh gia tri cic trong s cho
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Khai niém
Quan hé thyc thé

Xac dinh quan hé
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(H)
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thubc tinh khoa
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Khai niém
bang
(D)

Binh nghta
bang di liéu

()

——>|

Hinh 3.3: Mot phan do thi kién thic ctia khoa hoc "Thiét ké co sé dit lieu quan he"

biét sy phu thuoc giita cdc khai niém, nhiem vu. Trong cac nghién ctu xac dinh trong
s6 biéu dién sy phu thudc gitta cac dinh trong dd thi kién thic [46], (9] déu xac dinh
gia tri clia cac trong sd chil yéu duya vao hai giai doan. Ban dau duya trén kinh nghiem
clia gido vién, hay nguoi dong vai tro thiét ké khoa hoc. Giai doan hai, cic cac gia tri
duge cap nhat trong qué trinh hoat dong ctia hé thong thong qua phan tich va thong
ké cac két qua thie té clia nguoi hoc khi tham gia khoa hoc. Chiing toi ciing tiép can y

tuéng nay dé xac dinh gia tri trong s6 biéu dién su phu thuoc gitta cac khai niém, nhiém vu.

Co s6 dé chiung toi stt dung xac dinh gia tri trong s6 bicu dién sy phu thuoc giita cac khai
niém, nhiem vu 1a: Gid tri zdc suat biéu dién kha nang hiéu duoc mot khdi niem cia nguoL
hoc, khi da tim hiéu duge khdi niém tien quyét. Tong quat, khai niem ¢; 13 khai niem tien
quyét ctia khai niem ¢;, khi d6 trong do thi kién thic ton tai duong di tu ¢; dén ¢;. Gia
tri xac suat p(cjle;) cho biét xac suét ngusi hoc hiéu khai niem ¢; néu da hiéu khai niem
¢;. Can cii vao gia tri nay, ching toi xac dinh gia tri cac trong sé biéu dién sy phudc giita

cac khai niém nhu sau:

Tham so do khé: Gia tri trong so6 clia cung néi khai niem ¢; va khai niem ¢; (ki hieu
wd;) duge hicu 1a do kho dé hiéu khai niem ¢; khi biét khai niem ¢; xac dinh theo cong
thiic:

wd = (1= plcjle;)) = 100 (3.13)
Trong cong thitc (B13), xac suat ngudi hoc hiéu khai niem c¢; khi da hiéu khéi niem ¢; 1
p(cjlci), suy ra gia tri xdc suat ngusi hoc hiéu khai niem ¢; ma khong hiéu khai nigm c¢;
1a 1 - p(cjle;). gid tri nay duge ching toi xac dinh 1a do khé gitta khai niem. Gia tri duge

nhan v6i 100 dé lam tron trong bic¢u dién trong so.
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Vi du: Xét khoa hoc "Thiét ké co sd dit lieu quan he", gid st gid tri xac suat p(Khdi
niém bang | Khdi niém thuc thé) = 0.55. Khi d6 trong s6 biéu dién mdi quan he giita khai
niem Thuc thé va khéai niem Bdng duge xac dinh bang: 100%(1- 0.55) = 45. Gia tri nay
mang v nghia do kho dé hiéu khai niém Bdng khi hiéu khai niem Thuc thé 1a 45.

Vi du: Bang B4l minh hoa viéc xéac dinh gié tri trong s6 biéu dién tham sé do khé ctia mot
phan do thi kién thitc ctia khoa hoc "Thiét ké co s6 dit lieu quan he" duge mo ta trong Hinh
.0

Béang 3.4: Gia tri trong s6 bicu dién sy phu thudc vé do khé gitta cac khai niem

ci ¢ plcjles) wflj

Thuc thé Béang 0.55 | 45

Thuc thé Quan hé 0.40 60

Thue thé X4c dinh Thue thé 0.62 | 38

X4c dinh thuc thé Xac dinh thuoc tinh 0.75 | 25

Quan hé Xac dinh Quan hé 0.3 70

Xac dinh thudc tinh Chuyén thuoc tinh thanh Truong | 0.90 10

Xac dinh thudce tinh Xéc dinh thuoc tinh khoa 0.85 15

Bang Dinh nghia bang d liéu 0.35 | 65

Xac dinh thudc tinh khoa Chuyén thuoc tinh thanh Truong | 0.95 5
Chuyén thuoc tinh thanh Truong Dinh nghia bang d liéu 0.90 10
Xac dinh quan he giita cac thuc theé Dinh nghia bang dit liéu 0.15 85
Dinh nghia bang du liéu Chuan hoéa bang dang chuan 1 0.70 | 30

Tham so thoi gian hoan thanh: Ching toi xac dinh trong sb6 biéu dién tham sé thoi

gian can ci vao tham s6 do kho:

Goi wflj la gia biéu dién su phu thuoc do kho giita khai niem ¢; va c;
D la tong gia tri do khé ciia cac cung trong do thi kién thiic
T la thoi gian dé hoan thanh toan bo ndi dung khoa hoc
Trong s6 biéu dién su phu thuoc tham s thoi gian gitta khéi niém ¢; va ¢;, ki higu la wy;
dugc tinh theo cong thiic:

wl; = w, x (T/D) (3.14)
Vi du: Xét noi dung khoa hoc duge minh hoa trong Hinh B3l Gia st thoi gian dé tim
hiéu duge 10 khai niem, nhiem vu dude bicu dién 1a 20 don vi thoi gian. Khi dé gia tri
biéu dién su phu thudc vé thoi gian hoan thanh gitta céc khai niem duge xéc dinh béi
cong thic BI): w}; = (wy; * (20/458)), minh hoa trong Bang B3I

Sau khi xac dinh dugc céc trong s6 biéu dién cung ndi cac dinh trong do thi kién thiic,

chi phi dé hoan thanh tién trinh hoc xét theo mot tieu chi, duge ching t6i dinh nghia:

Dinh nghia 10: Chi phi F cho tham s6 t (ky hiéu F,) dé hoan thanh tién trinh hoc la
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Béang 3.5: Gia tri trong s6 biéu dién su phu thudc vé thoi gian gitta cac khai niem

d

t

C; Cj wij wij

Thuc thé Bang 45 | 1.96

Thuc thé Quan hé 60 | 2.62

Thuec the Xac dinh Thc thé 38 | 1.65

Xac dinh thuc thé Xéac dinh thudc tinh 25 | 1.09

Quan hé Xac dinh Quan hé 70 | 3.05

Xac dinh thudce tinh Chuyén thuoc tinh thanh Truong | 10 | 0.43

Xac dinh thudce tinh Xéac dinh thudc tinh khoa 15 | 0.65

Bang Dinh nghia bang di ligu 65 | 2.83

Xac dinh thuoc tinh khoa Chuyén thuoc tinh thanh Truong | 5 | 0.22
Chuyén thuoc tinh thanh Trudng Dinh nghia bang dit liéu 10 | 0.44
Xac dinh quan hé giita cac thuc thé Dinh nghia bang du liéu 85 | 3.71
Dinh nghia bang du liéu Chuan hoéa bang dang chuan 1 | 30 | 1.31

tong gia tri cac trong so cua cac cung noi cic dinh c6 mat trong tien trinh hoc do. Vi

tién trinh hoc la tap cic dinh V= {vs,v;, ..., v, vc}, tap trong so w'
Ft = Z ’UJZt

Bang 3.6: Chi phi ctia tién trinh hoc theo titng tiéu chi

Tién trinh hoc F, F,
A—-B—-F—1—-K 235 | 10.69
A—-C—-F—-H-—-1—-K 110 | 4.92
A—-C—-F—-G—H—1—K|123| 5.36
A—-D—1—K 140 | 6.1

(3.15)

Vi du: V6i noi dung khéa hoc minh hoa trong Hinh B3 gia st ngusi hoc hicu dugc
khai niem Thuc thé (A), muc tieu la hoan thanh nhiem vu Chudn héa dang chuan 1 (K),
theo cong thiic (B.I5H) ching ta xac dinh duge chi phi cho cic tién trinh hoc xuat phat

tir khéi niem Thue thé (A) dén nhiem vu Chudn héa dang chudan 1. Chi phi clia céc tién

trinh dugc trinh bay trong Bang B.6l

3.2.2 Xay dung tién trinh hoc ¢ng vién

Tru6e khi trinh bay cac dé xuat vé qui trinh xay dung tién trinh hoc ting vién. Ching toi

dinh nghia tién trinh hoc tng vién:

Dinh nghia 11: Tién trinh hoc tng vién dap wng tiéu chi w® trong so cac tién trinh

hoc V- = {vs,v;,...,vj,v.} la tién trinh hoc théa man dieu kién:
[ e
E w; — min hodc g w; — max
1=s =8
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Quéa trinh xay dyng tién trinh hoc ting vién la qua trinh tim duong di trong do thi
kién thitc tir khai niém, nhiem vu mé dau dén khai niém, nhiém vu muc tiéu. Ching toi
luta chon va stt dung cac thuat toan tim kién trén do thi dé tim dudng di. Trong sb céc
thuat toan tim kiém trén do thi, ching toi lga chon thuat toan tim kiém theo kinh nghiém
A* [74]. Ching toi lya chon ap dung thuat toan A* dé tim tién trinh hoc tng vien béi

cac Iy do sau day:

- Bai toan xay dung tién trinh hoc tng vién 1a bai toan téi wu tim kiém duong di
dén mot nat dich (Khai niem, nhiem vu) trong do thi kién thitc thdéa man diéu kien
dich.

- Viéc danh gia, xép loai ting dinh trong do thi v6i uée luong vé duong di tét nhat
qua dinh d6 can danh gia theo kinh nghiém (Danh gia chi phi biéu dién sy phu
thuoc ting thuoc tinh gita cadc khai niém, nhiém vy chit yéu dya vao kinh nghiém

clia gido vien, hay ngudi thiét ké noi dung khoa hoc).

- Thuat toan A* ludn tim dude 18i giadi néu bai toan cé 1i gidi, néi cach khac thuat
toan A* la thuat toan day du [74].

- Chi xét tap khai niém, cac nhiem vu 7. Cac nhiem vu thanh phan Tij cua nhiém
vu T; khong xem xét trong viéc thich nghi theo muc tiéu, nhu cau ctia nguoi hoc.

Vi vay chac chan tim dude duong di toi vu.

Trong khuon kho luan an, ching toi khong gidi thicéu lai thuat toan A*, ma tap trung
trinh bay tng dung thuat toan A* trong viéc tim tién trinh hoc tng vién. Dé tim dudng
di ngan nhat, thuat toan A* luu trit tap duong di chua hoan chinh bat dau tiur dinh xuat
phét. Y tudng thuat toan sit dung hang dgi wu tién luu tri tap duong di. Thi ty wu tién
xét cac cac duong di chua hoan chinh qua dinh z trong do6 thi duge quyét dinh thong qua
ham:

f(z) = g(z) + h(z) (3.17)

Vi g(x): chi phi cia duong di qua dinh z dén thoi diém hién tai
h(z): chi phi nhé nhat (ddnh gid theo kinh nghiém) dé dén dich ti dinh x

Van dé can gidi quyét la xdc dinh ham kinh nghiém h(z). Ham h(z) dude lya chon
phit hgp véi ting bai toan, timg khong gian trang thai tim kiém. Céac nghién ciiu clia
Rusell [67], Hart [75] da ching minh: Ham A 13 ham thu nap duge (admissible) néu véi
Vo, v trong d6 v 1a dinh cha ctia v’ ¢6 h(v) < g(v') — g(v) + h(v').

Dé phit hgp v6i bai toan tim kiém ctia minh, ching toi thuc hién lua chon xac dinh

gia tri ctia ham h(z). Co sd dé chiing toi xdc dinh ham h(z) 1a x4c suit dé hiéu khai niem
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hay hoan thanh muc tiéu (ky hiéu target) khi hiéu khai ni¢em hay hoan thanh nhieém vu

x. Cu thé, ham h(z) duge xac dinh thong qua ménh dé dudi day:

Meénh dé 3:Ham h(x) zdc dinh chi phi nhé nhat dé hiéu dugc khdi niém hay hoan thanh
nhiém vy muc tiéu target, khi nguot hoc da hiéu khai niem hay hoan thanh nhiém vu x

dugc tinh theo cong thic:
h(z) = (1 — p(target|z)) = 100 (3.18)

Trong cong thite BI8), p(target|z) cho biét xac suat dé hiéu duge khai niem hay hoan
thanh nhiém vu target khi hiéu khai niém hay hoan thanh nhiem vu z. Ching t6i nhan

gia tri 100 dé lam tron sb trong qué trinh tinh toan.

Tiép theo ching toi chitng minh ham h(z) duge dinh nghia nhu trong cong thite ([BI]) 1a
ham thu nap dugc.

Ching minh:
Xét truong hop, quan hé phu thuoc gitta dinh A — B véi A 1a dinh xuat phat, B 1a dinh
dich. Ta co:

g(A) =0 vi A la dinh xuét phat
h(A) = (1 — p(B)) * 100 theo theo cong thitc (3IJ)
g(B) = (1 — p(B)) * 100 theo cong thic (B.13)

h(B) =0 vi B Ia dinh dich.
Do dé6: g(B) — g(A) + h(B) = (1 —p(B)) = 100
R6 rang h(A) < g(B) — g(A) + h(B)

Xét truong hop quan hé phu thuoc gitta cac dinh A — B — C véi A 1a dinh xuat
phat, C' la dinh dich. Ta cé:
g(A) =0 vi A la dinh xuét phat

h(A) = (1 — p(C)) * 100 theo theo cong thitc (318
g(B) = (1 — p(B)) * 100 theo cong thic ([B.13)
h(B) = (1 —p(C)) * 100 theo theo cong thitc (3I])
Do doé:
f(A) = g(A) + h(A) = (1 = p(C)) * 100
f(B)=¢g(B)+h(B)=(1—p(B))* 100+ (1 —p(C)) * 100

Duya vao mang Bayes biéu dién do thi kién thic, ching ta xac dinh dude gia tri céc
ham f(A) va f(B). Dé bao dam f(A) < f(B), gia tri f(B) = max(f(A),g(B) + h(B))
khi d6 h(A) = f(A) — g(A) < g(B) + h(B) — g(A).
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Téng quat véi quan hé phu thudc giita cac dinh trong do thi C; — C, — ... — C,
v6i C la dinh xudt phat, C,, 1a dinh dich, C; 1a dinh cha cta C}. Ap dung céc cong thic
BI3), (3I3), ching ta luon xac dinh duge cac gia tri: f(C;), g(C;) + h(C;). Gia tri f(C})
duge chon = max(f(C;),g9(C;) + h(C;))). Khi d6 ham h duge xéc dinh theo cong thiic
(BI8) 14 ham thu nap duge.

Béng 3.7: Gia tri h(i) ctia cac dinh i tuong ting trong do thi Hinh

Khai niem Thuc the (A) 99.9

Khai niem Quan hé (B) 96.6

Xéc dinh thye thé (C) 99.3

Khai niém Béang (D) 96.7

Xéc dinh thuoc tinh (E) 99.9

Xac dinh quan hé gitta cac thuc the (F) | 57.5

Xéc dinh thuoc tinh khéa (Q) 97.6

Chuyén thuoc tinh thanh Truong (H) | 52.5
Dinh nghia bang du licu (I) 30
Chuan héa bang dang chuan 1 (K) 0

Vi du: Xét do thi kién thic duge minh hoa trong Hinh B3 gia st v6i dich 1a dinh Chudn
héa dang chuan 1(K). Khi dé gia tri ham h clia cac dinh trong do thi duge xac dinh:
Xét dinh Dinh nghia bing da lieu (I) c6 h(I) = (1 —p(K)) % 100 = (1— 0.7) * 100 = 30
(tham chiéu gia tri p(K) trong bang B4), xét dinh Xdc dinh quan hé thuc thé(F) co
p(K|F) = p(F = acquried A\K = acquiredA\I = not_acquired) = p(F)*p(K|-1)*p(—1) =
1%0.05% 0.85= 0.0425, suy ra h(F) = (1— 0.0085) x 100 = 57.5. Tuong tu, Bang B.71mo

ta gid tri ham h(i) dng véi cac dinh trong vi du nay.

Qua trinh tim kiém tién trinh hoc ting vien dugc thic hien bang thuat toan tim kiém A*.

Input:

D6 thi kién thitc: Tap cac khai niém, nhiém vu trong mo hinh noi dung khoéa hoc.

Gia tri trong s6 (ham g¢) tng véi ting tieu chi duge tinh theo cac cong thitc

B.13),B.19).

Gia tri ham h dugc tinh theo cong thiic (B.I8))

- Khai niém, nhiém vu muc tiéu.
Output:

- Tién trinh hoc ting vién cho ting tiéu chi va gia tri chi phi tuong ting
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Vi du: Ap dung thuat todn A* tim tién trinh hoc tng vien cho tieu chi do kho cho do thi
kién thiic minh hoa trong hinh B3] can cit gia tri ham g(z) cho tham s6 do kho (Béang

B4), va gia tri ham h(z)(Bang B.6).

- Bué6e 1. Xét cac dinh con ctia dinh A, chung ta co:
f(B)= 60+ 96.6= 156.6
f(C) =38+ 99.3=137.3
f(D)=45+96.7= 141.7
Dinh C dugc chon vi f(C) = min(f(B), f(C), f(D))

- Buée 2. Xét cac dinh con ctia dinh C) ching ta c6:
f(E)=(38+ 25)+ 99.9= 162.9
Dinh E dugc chon vi E la dinh duy nhat

- Buée 3. Xét cac dinh con cua dinh FE, chung ta co:
f(G)=(38+ 25+ 15)+97.6=175.6
f(H)=(38+ 25+ 7+ 52.5=122.5
Dinh H dugce chon vi f(H) = min(f(G), f(H))

- Buée 4. Xét cac dinh con cua dinh H, ching ta co:
fI)=(38+ 25+ 7+ 10) + 52.5=132.5
Dinh I dugde chon vi I 1a dinh duy nhat

- Budce 5 xét cac dinh con ciia I, ching ta c6: f(K) = (38+ 25+ 7+ 10) + 30= 110
Dinh K dugc chon vi K 1a dinh dich.

Thuat toan A* cho két qua 1a tién trinh hoc di qua cacdinh: A - C - F — H — 1 — K

Do phiic tap ctia thuat toan tim kiém A* phu thuoc vio danh giad kinh nghiém. Theo
két quéi nghien cttu ctia Rusell [67], Hart [75], do phiic tap ctia thuat toan 13 ham da thiic
néu ham kinh nghiém A(z) thoa man diéu kien: |h(z) — h*(z)] < O(logh*(x)) v6i h*(z) 1a
ham cho két qua chi phi chinh xac di tit dinh z t6i dich.

3.2.3 XAy dung tién trinh hoc tir tap tién trinh hoc @ng vién

Muc tiéu clia giai doan nay la xay dung tién trinh hoc dap tng t6i da muc tiéu va nhu
cau ctia ngudi hoc tit tap tién trinh hoc tng vien dap tng cho mdi muc tiéu, nhu cau da
duge xac dinh trong bude trén. Can cit tap tién trinh hoc tng vién, ching toi de xuat
phuong 4n xay dung tién trinh hoc dua vao xac suat c6 mat ciia cic dinh trong tién trinh

hoc ting vién va quan hé gitta cac dinh trong do thi kién thic.

Xac suat c6 mat cia mdi dinh trong tién trinh hoc duge st dung 1a co s6 dé xay dung tién

trinh hoc vi: V6i mot khai niém ¢; hay nhiém vu ¢; thuoc nhiéu tién trinh hoc ting vien,
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vigc hiéu khai niém ¢; hay hoan thanh nhiém vu ¢; 1a co 6 dé dap ting duge nhiéu tieu chi
trong tap muc tiéu va nhu cau ctia nguoi hoc. That vay, gid stt khai niem ¢ 1a khai niem
tien quyét ctia cac khai niem C' = {cy,...,c,} ching ta can lya chon khai niem thudc
tap nay, gia st ton tai khai niém ¢; thudce k tién trinh hoc tng vien path,, . .., path;. Khi
d6 dé thoa man k tieu chi ngudi hoc can phai hidu khai niem ¢;. Néu véi Ve; € C(i # 5)
ma ¢; ton tai trong k’(k’ < k) tién trinh hoc tng vien thi khai niem ¢; duge lya chon. Su
phu thudc quan hé gitta cac dinh duge xét, trong truong hop k' = k. Khi d6 can ct dé

lua chon ¢; hodc ¢; 1a xac suat hieu duge khai niem muc tiéu néu hiéu khai niem ¢; hodc ¢;.

Goi Path = {pathy,paths, ..., path,} 1a tap cac tién trinh hoc ting vién cho m tieéu

chi, v6i path;(j = 1..m) la tién trinh hoc ting vien cho tieu chi j, path; = {¢;, ..., cx} gom

cac khai niém va nhiém vu thuoc mo hinh noi dung hoc. Trén co sé tap cac tién trinh hoc,

chting t6i xac dinh xéac suat c6 mat ciia khai niem ¢; trong tién trinh hoc. Goi p(¢;) 1a gia tri

xac suat c6 mat ctia khai niem ¢; trong tién trinh hoc, p(c;) duge xac dinh theo cong thic:
il

plc) = o (3.19)

Vi |c;|: s6 ligng khai miém c¢; c6 mat trong cac tién trinh hoc 1ing vién

Vi du: V6i do thi kién thic khoa hoc "Thiét ké co sé dit lieu quan hé" dudc mo ta

trong hinh B3} Gia stt, tap cac tién trinh hoc ting vién 13 cac tién trinh:

Tién trinh: A B - F -1 > K

Tién trinh: A - C - F - H - - K

Tién trinh: A - C - F -G —>H—>1—->K

Tién trinh: A - D — I - K

Khi d6, xac dinh duge p(B) = 1/4 = 0.25;p(C') = 2/4 = 0.5;p(E) =2/4 = 0.5;...;p(I) =
44 =1

T cong thice ([3I9), nhan thay 0 < p(e¢;) < 1 (p(¢;) = 0 trong truong hop khéi niem ¢;
khong xuat hién trong bat ctt tién trinh hoc nao, va nguge lai p(c;) = 1 khi khai niem ¢;
c6 mit trong tat ca cac tién trinh hoc).
Chung t6i xay dung thuat toan Xay dung tién trinh hoc dé lya chon tién trinh hoc:
Input:

- Do thi kién thic: G = (V, E): Trong d6 V la tap cac dinh, E la tap cc canh

- Khai niém muc tiéu: ¢,
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- Khai niém xuat phat: ¢,
- Xac suat c6 mit trong tién trinh hoc ciia cac khai niém, nhiém vu duge tinh theo
cong thie (319).
Output:
Danh sach cac khai niém thudc tién trinh hoc L
Begin
L={c};
Khdi tao hang doi @ rong
Add(cs, Q);
While ¢, ¢ L do
Begin
¢, = Select(Remove(Q));
L=LU{¢};
Add(c,, Q);
End;
End.

Do phric tap cta thuat toan: O(|V| + |E|) v6i |V]: s6 lugng céc khai niem, nhiem vu;
|E|: s6 lugng céc canh biéu dién sy phu thuoc gifta cac khai niém, nhiem vu. That vay

trong truong hop xau nhat, tat ca cac khai niém, nhiem vu ctia do thi kién thic duge xét.

Chting minh tinh ding dan ctia thuat toan Xay dung tién trinh hoc. That vay, vé6i viec
sit dung hang dgi ), cac dinh duge thém vao hang dgi trude sé duge duyet trude. Trong
mdbi vong lap (Khi dinh dich chua duge xét), ham Select lua chon dinh ¢, ¢6 gia tri xac
suat c6 mat trong tién trinh hoc 16n nhat 1a dinh ké véi dinh dang xét va thém vao hang
doi. Buéce tiép theo, dinh ¢, dude xét vi ¢, 1a dau cia hang doi. Bude lip thuc hién cho
dén khi dinh dich & dau hang dgi. Vi mdi bude lira chon cia ham Select chon ra dinh ke
v6i dinh dang xét, nén tap L 1a cac dinh thuoce duong di tir dinh nguon téi dinh dich.

Ham Select(c) Iya chon khai nigm c6 gid tri xac suat c6 mat trong tién trinh hoc 1a

16n nhat trong tap cic khai niém c6 khai niém c¢ 1a khai niém tién quyét.

Function Select(c)
Begin
C ={o};
For each ¢; € V' do
If ¢ — ¢; then (c 1a khai niem tién quyét cta ;)
C=CUc
Select ¢; € C' that p(¢;) — max;
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If |¢;| > 2 then ( ton tai 2 hay nhicéu khéi niém c6 cung gia tri xdc suat cao nhat)

Select ¢; that p(ci|c;) — max;

return c¢;;

End.

Vi du: Xét do thi kién thitc minh hoa trong hinh B3], v6i khai niém xuat phat A, khai

niem muc tieu K. Gia sit ching ta tim duge cac tién trinh hoc tng vién:

Tién trinh: A = B - F -] - K
Tién trinh: A - C - F - H - - K
Tién trinh: A - C - F -G —>H—>1—->K

Tién trinh: A - D - - K

Ap dung cong thic [FI9), ching ta c6 xéc sut c6 mit trong tién trinh hoc: p(A) = 1;
p(B)= 0.25, p(C)= 0.5, p(D)= 0.25, p(E)= 0.5, p(F) = 0.25, p(G) = 0.25, p(H) = 0.5,
p(1)=1, p(K)=1.
Ap dung thuat toan tién trinh hoc dugc thuc hién nhu sau:
Bu6e 1. L = {A}
Budc 2. Vi K ¢ L, thyc hién xét cac dinh B, C, D c¢6 A 1a khai niém tien quyét
maz(p(B),p(C),p(D)) bang p(C).
Co: L ={A,C}
Bude 3. Vi K ¢ L thyc hién xét E ¢6 C la khai niem tien quyét
maz(p(E)) bang p(E)
Co: L= {A,C,E}
Budc 4. Vi K ¢ L thyc hién xét cac dinh G, H c¢6 E 1a khai niém tieén quyét
maz(p(G),p(H)) bang p(H)
Co: L={A,C,E,H}
Budc 5. Vi K ¢ L thyc hién xét dinh I ¢6 H 1a khéi niém tién quyét
maz(p(I)) bang p(I)
C6: L=1{A,C,E HI}
Budc 6. Vi K ¢ L thyc hieén xét dinh K ¢6 I 1a khai niem tien quyét
maz(p(K)) bang p(K)
Co: L=1{AC EHIK)
Bué6c 7. K € L, thuat toan ding. Ching ta c6 tién trinh hoc: A - C — E — H — [ — K.

3.3

So sanh véi cac mo hinh khac

Céc mo hinh da khao ctu trong luan an [9, 23, 42], 47] chua xem xét viéc thich nghi cac

nhiem vu hoc tap ciing nhu huéng dan ngudi hoc cac budce lam thé nao dé hoan thanh
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khai niém, nhiém vu dé. Co ché thich nghi theo kién thic ctia ching to6i khong chi la
chon cac khai niém, nhiém vy ma ngudi hoc khong can phai thyc hién dya trén kién thic
ma con chi ra cho ngudi hoc céc khai niém, nhiém vu ngusi hoc can phai tim hic¢u. Céc
khéi niém, nhiém vu nay c6 tinh chat goi ¥, huéng dan ngusi hoc cac bude dé c6 thé hiéu

dugce khai niém, hoan thanh nhiém wvu.

Co ché thich nghi theo kién thic duge thuyce hién trong toan bo qua trinh ngusi hoc
tham gia khoa hoc, nham dua ra céc chi dan, goi ¥ cho ngudi hoc trong timg giai doan,
ting budc tim hiéu khai niém, nhiém vu. Viéc thich nghi dugce thuc hién thong qua luat
dua trén két qua dinh luong mic do hiéu biét ctia ngusi hoc. Co ché thich nghi nay phan
anh dudc qua trinh thay doi vé trinh do kién thiic trong qua trinh hoc tap. Thém vao do,
viéc cap nhat kién thic clia ngudi hoc qua ting gian doan ciing nang cao hiéu qua tinh

toan so vGi viéc cap nhat toan bd mo hinh ngusi hoc trong cing mot thoi diém.

So v6i co ché lya chon tién trinh hoc dya vao mot rang buoc ciia Zhao [46], co ché
ctia chiing toi khong nhitng cho phép ngusi hoc c6 thé tham gia khéa hoc theo céc tién
trinh hoc duge xay dung dap tng mot tiéu chi ma con cho phép ngusi hoc tham gia khoa
hoc theo tién trinh hoc t6i wu dap ting nhiéu nhu cau. Ching t6i ciing dé xuat xay dung
gid tri trong s6 biéu dién sy phu thuoc gitta cac khai niém, nhiem vu trong do thi kién
thiic dua trén co sé danh gia mic do hiéu biét gitta cac khai niém c¢6 quan hé phu thuoc
thay vi chi dya vao kinh nghiém clia gido vién hay nguoi thiét ké khoéa hoc nhu cach tiép
can trong cac mo hinh [46] 59, [71].

3.4 Tong két

Chuong nay da trinh bay cac két qua nghién ctiu clia ching toi trong xay dung co ché
thich nghi dé tao khoa hoc phit hop véi trinh do kién thic, muc tiéu, nhu cau cia ting
ngudi hoc khac nhau.

Trong co ché thich nghi theo tiéu chi kién thic, ching t6i da sit dung mang xac suat
Bayes dinh lugng trinh do kién thitc ctia ngusi hoc ddi véi ting khai niém, nhiém vu
trong mo hinh noi dung hoc. St dung co ché suy dién ctia mang Bayes dé dinh lugng xéc
suat hiéu khai niem, hoan thanh nhiém vu ctia ngusi hoc khi dinh lugng duge mic do
hiéu biét ctia cac khai niém, nhiém vu tién quyét va ngude lai. Qué trinh lya chon noi
dung duge dyra trén tap luat thich nghi, thong qua tap luat nay, mo hinh lya chon céc
khai niém, nhiém vu ngudi hoc can phai thyc hién trong qué trinh tham gia khoa hoc.
V6i cac nhiém vy ma ngusi hoc chua hoan thanh, mé hinh dwa ra cac nhiém vy thanh

phan c6 tinh chi dan, ggi ¥ ngusi hoc can phai thue hien dé hoan thanh duge nhiem vu dé.
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Dé thich nghi theo nhiéu muc tiéu, nhu cau nguoi hoc. Ching t6i két hop sit dung thuat
toan tim kiém trong ly thuyét do thi va mang xac suat Bayes dé xay dung tién trinh hoc
phit hop véi timg nguoi hoc. Trong qua trinh nghién ciu, tim gidi phap xay dung tién
trinh hoc, ching toi dé xut viec xay dung tap gia tri xac dinh trong s6 biéu dién su phu

thuoc gitta cac khai niém, nhiém vu.
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Chuong 4

M6 hinh tao khéa hoc thich nghi ACGS

Chuong 2 va chuong 3 clia luan an da trinh bay cac két qua chinh ctia luan an trong
nghién ctu phét trién mo hinh noi dung hoc, mo hinh ngusi hoc, co ché thich nghi. Céc
nghién citu trong cac van dé co ban trong hoc thich nghi nay la co sé dé ching toi deé
xuat mo hinh tao khéa hoc thich nghi ACGS (Adaptive Course Generation System) [62].

Phan dau chuong nay trinh bay viéc ap dung két qui nghién citu cic van dé co ban
trong hoc thich nghi trong viéc dé xuat va trién khai mo hinh tao khéa hoc thich nghi.
M6 hinh ACGS duge cong bd 1lan dau tién tai hoi nghi IEEE Sixth International Con-
ference on Computers and Information Technology, Seoul, Han Qudc vao thing 09 nam
2006. Két qua nay dudc trich dan trong 03 cong trinh da cong bé clia cac tac gia khac
(Theo thong ké trén trang tim kiém Google.com). Cho dén thsi diem hoan thanh luan
an nay, cac thanh phan cau thanh mo hinh da dugc cai tién va dude trinh bay trong cac

cong trinh ma ching toi da cong bo.

Phan tiép theo, trinh bay cac budc phan tich, thiét ké, cai dat va trién khai mo hinh
ACGS. Trén co sé phan tich hoat dong cia hé thong, luan an trinh bay thiét ké he thong
ACGS bang phuong phap phan tich thiét ké huéng déi tugng. Dita trén ban thiét ké, tac
gid tién hanh cai dat hé théng thit nghiém tao nguyén mau gom mot sd chiic ning chinh
ctia mo6 hinh ACGS cho khéa hoc minh hoa "Thiét ké co s6 dit lieu quan he".

Phan cudi chuong, ching toi dua ra cidc danh gia két qua khi thit nghiém hé thong.
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4.1 M6 hinh tao khéa hoc thich nghi ACGS

4.1.1 Co s& dé xudt mo hinh

Chtng toi dé xuat mo hinh trén co s cac nghien citu do Brusilovsky [I] dé xuat. Theo
két qua nghién citu nay, hé thong thich nghi duge cau thanh béi cdc thanh phan co ban
nhu minh hoa trong hinh [Tl C6 thé nhan xét: két qua ctia Brusilovsky 1a co sé cho hau
hét cac nghién citu vé hoc thich nghi, tinh cho dén thsi diém nay.

Két qua nghién cttu cho thay hé théng hoc thich nghi nhat thiét phai c6 cac thanh
phan co ban: M6 hinh ngusi hoc, Mo hinh noi dung khoa hoc, va Co ché thich nghi.

Cach tiép can nghién citu ctia ching toi ciing nhu nhiéu tac gid khac la nghién ctu
cai tién cac thanh phan co ban ctia mo6 hinh nham muc tiéu nang cao hiéu qua trong viéc

thiét ké xay dung mo hinh ngudi hoc, moé hinh noi dung hoc va co ché thich nghi.

Diém méi ctia mo hinh hoc thich nghi ACGS ma chiing toi dé xuat duge thé hién trong
ting thanh phan co ban ctia mo hinh nhur da trinh bay trong cac chuong 2 va 3. Cu thé:

- Mo hinh nguoi hoc: Ching to6i da dé xuat diing mo hinh pht sit dung gia tri xéac
suat dé dinh lugng trinh do kién thic ctia ngusi hoc. St dung mé hinh mang xac
suat Bayes dé dinh lugng trinh do kién thiic ctia ngusi hoc déi véi cac khai niem,
nhiém vu dude xét trong méi quan hé phu thude 1an nhau thay vi xem xét cac khai

niém, nhiém vu mot cach doc lap.

- Mo hinh noi dung hoc: Ching toi da dé xuat bo sung tap cac nhiem vy dé mo hinh
héa noi dung khoa hoc gdom tap cac khai niém va nhiem vu. Cac nhiém vu la co s6
dé he théng thich nghi dua ra cac chi dan cho ting ngudi hoc lam thé nao dé hoan
thanh nhiém vu. M6 hinh héa ndi dung khéa hoc thong qua céc nhiem vu dé giai
quyét 16p cac khoéa hoc ¢6 noi dung khong chi cung cap cac khai niém thuan tay

ma con yeu cau ngudi hoc van dung ching dé hoan thanh céc bai tap.

- Co ché thich nghi: Ching to6i xay dung tién trinh hoc dap tng dugce nhic¢u muc tiéu,
nhu cau clia ting ngudi hoc ciing mot lic thay vi dap tng ting muc tiéu riéng ré.
Mo hinh ctia chiing t6i ngoai viec dua ra céc khai niem ngudi hoc can phai tim hiéu,
con gai ¥ cac bude lam thé nao dé hoan thanh mot nhiem vu, khi ngudi hoc chua
hoan thanh nhiém vu nay, hé théng sé chi dan cho ngusi hoc cac nhiém vu can phai

lam dé c¢6 thé hoan thanh duge nhiém vu dé.
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4.1.2 Kién tric va quy trinh hoat dong cia mé hinh
4.1.2.1 Kién tric mé hinh

Kién tric ctia mo hinh hé théng ACGS duge minh hoa trong hinh Bl gom ba mo-dun
chinh: mé-dun quéan 1y ngudi hoc (Learner Module), mo-dun thich nghi (Adaptation Mod-

ule), v mo-dun quén 1y hién thi (Visualization Module).

Adaptation
engine

-
Learner model/
Learning Object Learner profile - L Eel
Database

____p» | Visualization Module

Adaptation Module

Hinh 4.1: M6 hinh hé théng ACGS

Mo-dun qudn ly nguoi hoc: Mo-dun Quan 1y ngusi hoc dude thiét ké nham quan ly
mo hinh nguoi hoc (Muc 22) bao gom thuoc tinh dic trung ctia ngusi hoc dung lam co
s6 dé thich nghi, thong tin ctia mdi ngudi hoc dude luu trit trong co sé dit lieu. Mo-dun
thire hien viee danh gia, phan loai ban dau vé ngusi hoc thong qua cac cau héi diéu tra,
cac cau héi trac nghiem. Thyc hién cap nhat thong tin ngudi hoc khi ngudi hoc c6 su
tuong tac véi hé thong (Lam cac bai kiém tra, thic hién cac bai tap).

Mo-dun thich nghi: Mo-dun duge cau thanh béi: Co s6 dit lieu noi dung khoéa hoc, Co
s§ dit lieu thong tin ctia ting ngudi hoc, Thanh phan xt 1y thich nghi thue hién viée lya
chon noéi dung hoc. Co s6 dit liéu ndi dung khoa hoc, ngoai viéc luu trit ndi dung khoa hoc
14 khai niém va nhiém vu dude mo hinh héa nhu da trinh bay trong phan Mo hinh noi
dung hoc (Muc ZT)), con cung cap cong cu quan Iy v cap nhat cac cau héi kiém tra kién
thiic, cac bai tap. Co sé dit licu thong tin ctia ting ngudi hoc luu trit két qua cap nhat
cac thuoc tinh clia ngusi hoc do moé-dun Quan 1y ngudi hoc thye hién. Thanh phan xit 1y
thich nghi thyc hién viéc lya chon cac néi dung hoc dya trén cac thong tin dac trung cia

timg ngudi hoc.

Mo-dun hién thi noi dung khda hoc: Quéan 1y viec két xudt noi dung khéa hoc trén nén
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giao dién web cung cap cho ngusi ding. St dung céc ki thuat xay dung hoc thich nghi,
diing céc biéu tuong, an cac lien két tré dén cac noi dung ngusi hoc c6 thé bé qua trong

qua trinh tham gia khéa hoc.

4.1.2.2 Quy trinh hoat dong

Quy trinh hoat dong ctia hé thong dude mo ta trong hinh

‘®

Learner

Choose ] .
‘ learning goals >6’akes Questlonnalre9

[Uoneydepe o

Selecting Learning path
/ Resource

[ AN

[ — |

AdeasF’;tall\’/ne Update Learner Constructing
Profile Learning path

Constructing Domain Selecting Learning
Concepts
Getting Resource

Resource
Hinh 4.2: Quy trinh hoat déng

Xdc dinh muc tiéu hoc tap (Choose Learning Goals): Ngusi hoc duge yéu cau cho biét
muc tiéu khi tham gia khoa hoc, muc tiéu cua ngusi hoc cé thé hoan thanh toan bo khéa
hoc, hay tim hiéu mot phan kién thitc ctia khoa hoc. Trong bude nay, ngusi hoc ciing dua
ra cac nhu cau ctia minh, vi du: thoi gian muén két thic khéa hoc, mitc do khé ciia noi
dung, hoc & mitc do dé hiéu, phan tich, hay tong hop, hay khai niéem, nhiem vu muc tiéu

can tim hieu,...

Xay dung noi dung hoc (Constructing Domain Concepts): Can ¢ vao muc tiéu hoc tap
clia ngudi hoc, hé thong x4c dinh pham vi noi dung hoc. Mo hinh noi dung hoc (Muc 2TI)

1a d6 thi kién thitc gom tap hop cac khai niém, nhiém vu hoc tap.

Nguoi hoc thuc hién cic cau héi kiem tra, tham do (Takes Questionnaires): Giai doan
nay he thong st dung cidc bang cau héi tham do, cac cau héi trac nghiém, cac bai tap
kiém tra dé xac dinh céc thong tin vé ngudi hoc: xac dinh lai nhu cau ctia ngudi hoc,
trinh do kién thitc ctia nguoi hoc vé nhitng noi dung hoc ngudi hoc mudn tham gia lam

cd s6 cho viéc lya chon noi dung hoc phit hgp.

Cap nhat thong tin nguoi hoc (Update Learner Profile): Thong tin vé mdi ngudsi hoc
duge he thong luu gitt, cac thong tin trong mo hinh ngusi hoc duge Iuu trit giai doan nay.
Qua trinh cap nhat thong tin ngusi hoc dién ra thuong xuyén trong sudt qua trinh ngusi
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hoc tham gia khéa hoc, khi ngusi hoc c6 su tuong tac véi he thong (Lam cac bai kiém
tra, thuc hién céc bai tap).

Lua chon noi dung hoc (Selecting Learning Resources): Luta chon cédc noi dung hoc phu
hop ngudi hoc can cit vao kién thitc ciia ngusi hoc. Trén co s6 dinh lugng mic do hiéu
biét ctia nguoi hoc ddi véi timg khai niém, nhiem vy, co ché thich nghi theo kién thiic
(Muc B)dugce st dung dé hya chon, va dua ra cac ggi ¥ nham huéng dan ngudi hoc céc

khai niém, nhiém vu can tim hiéu.

Xay dung cdc tién trinh hoc (Constructing Learning Path): Co ché thich nghi theo muc
tieu, nhu cau (Muc B2) duge sit dung trong bude nay nham lya chon tién trinh hoc phu
hop v6i nhu cau ngudi hoc. Két hgp véi cac kj thuat xay dung khéa hoc thich nghi nhu
an céac lien két noi dung khong phit hop, dua cac chi giai trong mdi lien két noi dung dé

trg giap ngusi hoc,...

4.2 Hé théng ACGS

4.2.1 Muc tiéu cta hé théng

Heé théng ACGS nham xay dung mot hé théng hoc tap truc tuyén dua trén cong nghe
web cho cac mon hoc thuoc nhiéu linh vire. Déi véi gidgo vien va ngusi thiét ké khoa hoc,
hé théng cung cap cong cu cho phép thiét ké khéa hoc thich nghi. Dé thiét ké khéa hoc,
hé thong cho phép ngudi thiét ké thic hién cic cong viéc:

- Khai bao néi dung khoa hoc

- Xay duyng tap cau héi tham do dé phan loai so bo ngusi hoc, xay dung tap cau hoi

kiém tra kién thiic clia ngusi hoc dua trén noi dung khoa hoc
- Xay dung co ché thich nghi dé tao ra céc noi dung hoc phit hgp véi titng ngudi hoc.

D6i véi nguoi hoc, ngay sau khi dang nhap thanh cong ngudi hoc sé dude Ita chon mon
hoc ma minh muén tham gia. Hé thong sé cung cap cho ngudi hoc toan bo noi dung khoa,
hoc ma ngudi hoc da chon tham gia, dong thai yéu cau ngudi hoc tra 15i cac cau hoi tham
do cling nhu cau héi kiém tra kién thic vé mon hoc ma ngusi hoc da chon, day 1 co s6
dé hé théng xac dinh duge nhu cau va kién thiic ctia ngusi hoc lien quan dén mon hoc.
Trén co s nhu cau va kién thite clia ngudi hoc va dua vao co ché thich nghi do ngusi thé
ké khoa hoc. Trong qua trinh hoc, hé théng ciing cung cap cac chi dan nham huéng dan

nguoi hoc cac bude lam thé nao dé hoan thanh duge khéa hoc.
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4.2.2 Cac chic nang chinh
4.2.2.1 Khai bao ndi dung khéa hoc

Chiic nang khai béo noi dung khoa hoc cho phép gido vién hodc ngusi thiét ké khoa hoc
khai béo noi dung khéa hoc bao gom cac khai niém, cac nhiém vu hoc tap. Khai bdo méi
quan hé gitta cdc khai niém, nhiém vu hoc tap cling nhut mdi quan hé gitta khai niem va
cac nhiem vu hoc tap. D6i v6i méi khai niém hay nhiém vy, nguoi thiét ké khoéa hoc can

khai bao day du cac thudc tinh ctia ching.

4.2.2.2 Xay dung tap ciu héi tham do, diéu tra

Chitc nang cho phép nguoi dung c¢6 quyen thiét ké khoa hoc thuc hién khai bao cac cau
hoi lien quan dén noi dung mon hoc nham buéc dau phan loai nguoi hoc. Cac cau héi
trong phan nay nham thu duge cac thong tin so bo vé nhu cau ctia ngudsi hoc, ciing nhu

mot s6 phan kién thiic ¢6 tinh chat co ban clia ngusi hoc.

4.2.2.3 Xay dung tap cau hoi kiém tra kién thirc

Chiic ning cho phép ngudi thiét ké khéa hoc khai bao céc cau héi dang tric nghiem dé
kiém tra kién thtc ctia ngusi hoc lien quan truc tiép dén noi dung khéa hoc. Tap cau hoi
nay l1a co s¢ dé danh gia su hiéu biét ctia ngudi hoc vé mon hoc trude khi ngudi hoc tham

gia vao khéa hoc.

4.2.2.4 Khai bao bai tap

Chrtic nang cho phép khai bao cac bai tap lien quan dén noi dung mon hoc, cac bai tap
nay la co sé danh gia mitc do hoan thanh khoa hoc ctia ngusi hoc. Ngoai ra thong qua
cac bai tap nay, hé théng sé cung cap cac buéc nham huéng dan ngusi hoc lam thé nao
dé hoan thanh bai tap do.

4.2.2.5 Xay dung cd ché thich nghi

Chitc nang nay cho phép nguoi thiét ké khoa hoc dua ra co ché thich nghi phut hop véi
ting noi dung va muc tieéu ctia mon hoc. Co ché thich nghi bao gom co ché thich nghi
theo nhu cau, muc tiéu va thich nghi theo trinh do kién thitc ctia ngudi hoc. Co ché thich
nghi theo nhu cau, muc tiéu 1a viéc lita chon cac tién trinh hoc phit hop nhat tit mo hinh
noi dung. Viéc thich nghi theo trinh do kién thic duge thuc hién dua trén luat dé dua
ra cac nhiém vu phit hgp nham huéng dan ngusi hoc ting bude dé hoan thanh noi dung
khoa hoc.
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4.2.2.6 Cap nhat thong tin ngudi hoc

Moi thong tin vé ngudi hoc dude cap nhat trong sudt tién trinh hoc tap mdi khi c¢6 su
kién tuong tac gitta ngusi hoc va hé thong. Thong tin ciia ngudsi hoc 1a co s cho viéec luya
chon cac noi dung hoc phut hgp v6i ngusi hoc.

4.2.2.7 Cung cap ndi dung hoc phii hgp véi ngudi hoc

Chitc nang nay sé hién thi cac noi dung hoc duge lita chon phit hgp véi ngusi hoc thong
qua co ché thich nghi duya trén cac ki thuat xay dung khoéa hoc thich nghi.

4.2.2.8 Tra I61 cic cau héi

Chtic nang cho phép ngudi hoc tra 16i cac cau hoi tham do, cac cau héi kiém tra tric
nghiém kién thitc va thyc hién cac bai tap. Sau khi dang nhap thanh cong, va lya chon
noi dung hoc, ngusi hoc duge hé thdng yéu cau tra 16i cac cau héi (Ngudi hoc ¢ thé bd
qua bude nay). Két qua thu duge tit phia nguoi hoc 1a co sd cho viec xay dung profile clia
ngudi hoc.

4.3 Mon hoc thd nghiém

Chiing t6i sit dung khéa hoc "Thiét ké co sd dit liéu quan hé" cho doéi tugng sinh
vien thuoc nganh cong nghé thong tin dé minh hoa cho cac van dé nghien citu ly thuyét
va mo hinh. Chu dé nay dude chon lya trong s6 rat nhi¢u noi dung mon hoc bdi mot sé

Iy do sau day:

- Trong linh vic nghién cttu vé hoc thich nghi, hién chua xay dung noi dung khoéa
hoc chuan dé lam di lieu thit nghiem cho cac nghién ctu. Hién nay, cic nghién ciu

déu lia chon noi dung dé minh hoa dua trén mot sé co s khac nhau.

- Co s6 dit lieu 1a mon hoc bat budce thudce khoi kién thiic co sé ciia nganh vi vay co

d6i tuong phuc vu dong dao.

- Theo quan diém ciia chiing t6i, moén hoc da hinh thanh qui trinh phan tich thiét ké
cho mot 16p cac bai toan quan ly. Vi thé, thuan lgi trong viéc xay dung minh hoa
cho céc nhiem vu hoc tap (la mot trong nhiing muc tiéu nghién cttu clia ching t61)
so v6i cac khéa hoc ngon ngwt 1ap trinh (C/C++, Java,...) da duge chon lam vi du
minh hoa trong mot s6 hé thong [2, [40] do véi méi bai toan can giai, can c6 cac giai

phap khac nhau.

Tham gia vao khoa hoc, ngutdi hoc c6 nhiem vu thiét ké co s dit liéu tit ban tai lieu phan
tich dic ta yeu cau mot bai toan cu thé trong thuc té. Dé c6 thé thiét ké co s6 dit lieu tit

tai lieu phan tich, ngusi hoc can thuyc hién cac cong viéc chinh:
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Thiét ké luge do quan hé thie thé

Xay duyng cac bang co du lieu

Chuén héa dit lieu

Xay dung cac truy van dit lieu

Noi dung khoa hoc cung cap cho ngudsi hoc cac kién thiic lien quan dén co sé dit lieu (vi
du: thic the, quan hé, rang bude, phu thuoc ham, bang, ban ghi, khoa, truy van v...v) va
cac cong viec can thuc hién dé hoan thanh cac cong viec chinh néu trén. Khi hoan thanh
khoéa hoc, ngudi hoc biét cach thiét ké co sd dit lieu cho mot bai toan quan 1y trong thic
té. Khoa hoc gitip ngudi hoc hiéu cac khac niém lién quan va cac bude dé thiét ké co s6
dit lieu. Trong qua trinh tham gia khoéa hoc, noi dung ciing nhu tién trinh ctia khoa hoc
phu thuoc vao timg chii thé ngusi hoc. Do vay, mdi ngudi hoc tham gia vao khéa hoc sé

c6 tién trinh hoc va noi dung hoc khac nhau.

Trén phuong dién mo hinh, ndi dung khoéa hoc khong bi giéi han. Noi dung khéa hoc
phu thudc vao muc tieu khéa hoc, vi quan diém clia ngusi thiét ké noi dung hoc. Noi
dung khoéa hoc trinh bay & day chi nham minh hoa cho cac nghién citu, khong phai 14 noi
dung hoan chinh ctia khéa hoc. Cian ¢ noi dung duge gidi thiéu trong tai lieu "Modern
Systems Analysis and Design" [50, [5I], ching toi xay dung noi dung cho khéa hoc minh
hoa gom 34 nhiém vu va 24 khai niem dugc liet ké trong Bang B, tuong ing. Theo
quan diém ching t6i, véi s6 luong cac khai niém va nhiém vu nhu vay, di cho ngusi hoc

hoan thanh dugc muc tiéu khoa hoc dit ra va minh hoa cho cac nghién citu ctia minh.

4.3.1 Tap khai niém, nhiém vu hoc tap

Bang 4.1: Tap khai niém ctia mon hoc Thiét ké co sé dit lieu quan hé

STT | Khai niém STT | Khéi niém
1 Thuyc thé 13 | Bang
2 | Thuoc tinh 14 | Ban ghi
3 Gia tri 15 | Truong dit licu
4 Mién gia tri 16 | Kiéu di lieu
5 Phu thuoc ham 17 | Rang budc toan ven
6 Khoa 18 | Rang budc mic trudng
7 | Khoéa chinh 19 | Dang chuan
8 Khoa ngoai 20 | Dang chuan 1
9 Quan hé 21 | Dang chuan 2
10 | Quan he 1-1 22 | Dang chuan 3
11 | Quan hé 1-n 23 | Ngon ngit SQL
12 | Quan hé n-m 24 | Lugc do quan hé
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Bang 4.2: Tap cac nhiém vu ctia mon hoc Thiét ké co s6 dit lieu quan hé

STT | Nhiém vu STT | Nhiém vu
1 | Thiét ké cac luge do quan hé 18 | Chuyen doi cac thuoc tinh thanh
truong

2 X4c dinh cac thuc thé E-R 19 | Xac dinh khoéa

3 | Liét ke cac danh ti 20 | Bé gy quan heé nhiéu nhiéu

4 Xac dinh danh tr chung 21 | Xac dinh cac rang buoc

5 Dinh nghia cac thudc tinh cta thyc | 22 | Xac dinh cac rang budc miic bang
thé

6 | Liet ké cac danh tit chi s6 dém, tinh | 23 | Xac dinh cac rang budc mic truong
chat

7 Xac cac thuoc tinh don 24 | Chuan hoa dit lieu

8 Kiém tra thuoc tinh c6 tra 16i duge | 25 | Tach cac thuoc lap
cau hoi ciia bai toan hay khong?

9 Xéc dinh mieén gia tri 26 | Tao bang mdéi

10 | Xéac dinh thudc khoa 27 | Xac dinh khoa ctia bang

11 | Xéac dinh moi quan hé gitta cac thuc | 28 | Xac dinh thuoc tinh khong phéai
thé khoéa phu thudoc mot phan vao khoa

12 | Liét ké cac dong tit mo ta quan hé | 29 | Tach cac thudoc tinh phu thudc vao
giita cac thé khoa

13 | Mo td ngan gon modi quan hé gitta | 30 | Xac dinh thuoc tinh khong phai
céc thé khoa phu thuoc mot phan thuoc tinh

khong phai khoa

14 | Danh dau céc s6 dém biéu thi s6 | 31 | Tach cac thuoc tinh phu thudc tao
luong trong cac mdi quan hé bang mdai

15 | Xéac dinh cac quan hé c6 tinh chat | 32 | Xay dung cac cau truy van tao bang
khong bat buoc

16 | Chuyén doi mo hinh E-R sang bang | 33 | Xay dung cac cau truy van cap nhat
du liéu du liéu

17 | Chuyén doi thye thé thanh bang 34 | Xay dung cic cau truy van trich rat

thong tin

4.3.2 Quan hé giira cai khai niém, nhiém vu ctia mon hoc thir nghiém

Quan hé gitta cac khai niém va nhiém vu ctia mon hoc "Thiét ké co s§ dit lieu quan he"

thé hien thong qua quan hé tien quyét giita cac khai niém, nhiém vu va quan hé phu

thudc gitta cac khai niém va nhiém vu. Hinh mo t4 quan hé tién quyét giita cac khai

niém ctia mon hoc thit nghiem (Chiéu mii tén mo ta khai niém tien quyét, vi du: Thuc

thé 1a khai niem tién quyét ctia khai niem Bdng). Hinh B4l mo t4 quan heé gitta cac nhiem

vu (Mai tén ¢6 huéng mo ta cac nhiem vu tuan tu, cac nhiem vu c¢6 thé thuc hién song

song duge biéu dién bang ky hiéu ndi gitta hai mii tén).
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Ban ghi N
Kieu dir liéu

Trwong div liéu

Rang budc
pham vi trwdng

Rang budc
toan ven

Phu thuéc ham

Luoc dé
quan hé

Khéa ngoai

e
Dang chuén 2 Dang chuén 3

Hinh 4.3: Mdi quan hé giita cac khai niem

Dang chuan *
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Bang 4.3: Quan hé gitta nhiém vu va khai niém

Nhiém vu Khai niém
Xac dinh cac thuc thé Khai niem thuc thé
Thuoce tinh
Dinh nghia cac thuoc tinh ctia thuc thé | Gia tri
Mién gia tri
Phu thudc ham
Khoa
Khoa chinh
Khoéa ngoai
Quan he
Quan hé mot - mot
Quan hé mot - nhiéu
Quan hé nhiéu - nhiéu
Bang
Ban ghi
Dinh nghia cac bang Truong di ligu
Giéa tri
Mién gia tri

Xéac dinh thudce tinh khoa

Xac dinh quan hé giita cac thuc the

Rang budc toan ven

Xéac dinh cac rang budc Rang buoc pham vi bang
Rang budc pham vi truong
Dang chuan

Dang chuan 1

Dang chuan 2

Dang chuan 3

Ngoén ngit SQL

Truy van tao bang

Truy van cap nhat dit lieu
Truy van trich rat thong tin

Chuan hoa dit lieu

Xay dung cau truy van

4.4 Phan tich thiét ké hé thong ACGS

4.4.1 MG hinh ca s dung

Cac tac nhan ctia hé thong gom co:

Nguoi hoc: Tac nhan nguoi hoc dong vai tro trung tam ctia hé thong. Khi tham gia
hé thong, nguoi hoc ¢6 nhiem vy thiyce hién cic yéu cau ciia hé thong nhu thye hién cac
cau hoi kiém tra, lam cac bai tap, tim hicu cac noi dung va thue hién cac nhiem vu do

hé théng huéng dan.

Thiét ké khoéa hoc: Ngusi thiét ké khoa hoc tham gia vio hé théng dé cap nhat noi
dung hoc, xay dung hé théng bai tap, cau héi kiém tra danh gia ngudi hoc. Ngoai ra,
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nguoi thiét ké thuc hien xay dung co ché thich nghi dé lya chon noi dung hoc phit hop
véi ngudi hoc.

Qudn tri hé thong: Quan tri he thong tham gia hé théng véi vai tro quan 1y ngusi ding
va cap phat quyen sit dung céc chiic nang ciia hé thong cho cac ngudi dung trong hé thong.

Hé thong: He thong dua trén cac thudc tinh ctia nguoi hoc va co ché thich nghi, thuec
hién viéc Iya chon cac noi dung hoc phit hop. Cac chite nang chinh ciia hé thong bao gom
cap nhat profile ctia nguoi hoc,xay dung tién trinh va lita chon cac noi dung hoc, hién thi
tién trinh va noi dung phit hgp v6i ngudi hoc. Phan tich cac ca st dung chinh ctia tac
nhan hé thong va ngusi thiét ké duge trinh bay trong Phu luc [Al

/ Dang ky i / Quan ly ngwoi dung

Cap nhat thong t|n
Quan ly hé théng ngwoi hoc

Dang nhap Xay dwng cau hoi O
Tao tién trinh hoc
Nguw&i hoc Hé théng
Tra 10 cau héi

Xay dyng co ché O
thich nghi
Thiét ke Lwa chon hoat dong
hoc tap
Thuwc hlen hoat dong

hoc tap Khai bao noi dung hoc

Hinh 4.5: M6 hinh ca sit dung

4.5 Thi nghiém

Trong phan nay trinh bay qui trinh va cac két qua thit nghiém mo hinh ching toi da xay
dung. Chiing toi tién hanh thit nghiem hé théng nhim khang dinh tinh ding din ctia mo
hinh ciing nhu cho thay mo hinh c6 thé hoan thien dé ap dung trién khai thuc té. Trong
pham vi luan an, ching t6i khong tién hanh so sanh sit khac biét gitta mo hinh nay khi
ap dung trong hoc triyc tuyén va hoc truyén théng bdéi muc tiéu nghién cttu ciia chiing toi

14 nghién citu, cai tién cac hé thong hoc thich nghi trong hoc triyc tuyén.

Thém vao do6, ching toi ciing thit nghiém trén dit lieu noi dung khéa hoc clia mot s6
hé théng hoc thich nghi ma chiing to6i da khao citu, dé so sanh, danh gid muc tiéu nghién

cttu ma chiung toi da dé ra. Cac he thong hoc thich nghi ma chiing to6i khao citu chua mo
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hinh héa noi dung khoéa hoc thong qua cac khai niém va nhiém vy ma chi mé hinh noi

dung khoa hoc thong qua cac khai niém.

4.5.1 Qui trinh th& nghiém

Chung toi thit nghiem hé thong ACGS va danh gia cac két qua thit nghiém theo qui trinh

sau:

1 Xay dung mang xac suat Bayes dya trén mdi quan hé gitta cac khai niém, nhiém

V.

2 Danh gia kién thiic ctia ngudi hoc vé mon hoc truée khi thye hién cac nhiem vu

thong qua viéc tra 16i cac cau hoi.

3 Danh gia kién thitc clia ngudi hoc trong qia trinh hoc tap thong qua két qué thuec

hién cac nhiém vu hoc tap.

4 St dung co ché thich nghi, dua ra cac nhiém vu, khai niém ngudi hoc khong nhat
thiét phai tham gia tim hiéu dua trén cac gia tri dinh lugng kién thic va mo hinh

noi dung hoc.

5 Phan tich, so sanh sy khac biét vé tién trinh hoc, nhiém vu ctia ting nguoi hoc dé
danh gid mitc do chinh xac ctia mo hinh thit nghiém. So sanh két qua trong viéc

dinh luong kién thiic véi mo hinh khéc.

Trong qui trinh thit nghiém, ching t6i gid lap dit licu dau vao cho bude 2 va 3. Ching toi
stt dung dit licu gia lap bdi mot s6 1y do sau day:

- Khoé khan trong viec dua mo hinh vao trién khai thuc té khi chua c6 tinh phap 1y
ciing nhu sy tham dinh dé c6 thé ap dung thuc té. Ching toi c6 thé sit dung si tinh
nguyén ctia sinh vién st dung hé théng. Tuy nhién trong truong hop nay két qua
tra 10i ctia ho khong ding véi cach ma ho tra 16i khi tham gia khoa hoc thuec té.

- Can s6 lugng nguoi dung du 16n (khoéng trén 500 ngudi hoc), do d6 kho khan trong

viéc tim kiém sinh vién tham gia thit nghiem.

4.5.2 Xay dung mang xac suit cho khéa hoc thir nghiém
4.5.2.1 M5 hinh mang xac suit

Chiuing toi xay dung mang Bayes gom 40 ntit nhu mo ta trong hinh L6 Mdi quan hé gitia
cac ntit mo td modi quan hé tien quyét gitta cac khai niém, gitta cAc nhiém vu, ciing nhu

gitta cac khai niém va nhiém vy, va ngudgc lai.

86



€
uenyo Buep
wlu reyy

€
uenyo Buep
20U ugnyd

4
uenyo buep
wlu reyy

4
uenyo Buep
204 UgNYO

20Uy oeA
20ny} hyd yupy
20Ny} 90 yoe |

eouy ueyd
jow oonyy nyd

eouy Buoyy yun
20Ny} Yuip oex

. uenyo

waiu reyy uenyo Buep

20y ugnyd

dej yun
20Ny} yoe

dey
yuy ooy

jelelyle]

UdA

Je0} 00nq Buey

Y6 ueq
waiu reyy

3y uenb
wlu reyy

4y uenb nary
Juip oex

Sugu yuip oex

21ybu yuia

Jn Buoyy

nayouy
ueA Anug

Sueq

Suona yuew

Buonu)
wigiu 1By

243 941y} 080
ednib dy uenb
Qui yuip oex

) Budp
0B0 93 JoI7

Juny oony L
9p ugAnyo

QUi onyy
waiu 1eyy

108
nbu ugbN

2l Op yeyu
deo uen Aniy

Bueq
oe} ugA Ani

eouy

Yuip oex

QU1 9Ny} ENd
yun 90Ny}
Yuip oex

£l ugnb ueo
yuiy oony)

uop

yuii oonyy
Yuip oex

W onu
Yuip oex

Bunyo
N} yuep
Huip oex

eobu eoyy
Wl ey

yup 20Ny}

1 eib ugiw

0} yus yuip oex

eouyl
walu reyyl

wey
20Ny} nyd
wilu 1eyy

13 e1b ugIy

4u1Yo BoyY

L3I 1By

1C11

U ngh

khéa hoc th

o

g cua

t cho mo6 hinh noi dun

: Mang xac sua

6

Hinh 4

87



4.5.2.2 Xay dung bang phan phbi xac suit cé diéu kién cho céac bién

Nhu da trinh bay trong phan Co ché thich nghi (Muc BJ]), bang phan phdi xac suat cta
mdi ntt duge xay dung dya vao kinh nghiém ctia gido vien két hgp véi mo hinh noisy-OR.
Tiép theo, chiing t6i minh hoa gié tri bang phan phoi xac suat cho cac nat Khdi niém thuc
thé(CE), Xdc dinh thuc thé(DE), Liét ké cac danh tie(DN), Xdc dinh danh tit chung(DCN).
Chi tiét cac bang phan phdi xac suat cho cac nat trong mo hinh duge trinh bay trong

phu luc

Bang 4.4: CPT cho niat Khai niém thuc thé

CE
Not - Acquired
0.5

Acquired
0.5

Bang 4.5: CPT cho nut Liét ké cac danh ti

DN
Not - finished
0.5

Finished
0.5

Bang 4.6: CPT cho nit Xac dinh danh tit chung

Nt cha N1t con
DCN
DN Finished | Not - finished
Finished 0.8 0.2
Not-finised 0.05 0.95

Béng 4.7: CPT cho nit Xac dinh thuyc thé

DE
CE DN DN Finished Not_ finished
Not_ finished | Not finished | Not finished 0.0 1.0
Finished Not_ finished | Not_finished 0.3 0.7
Not _ finished Finished Not_ finished 0.6 0.4
Not_finished | Not finished Finished 0.7 0.3
Finished Finished Not _ finished 0.72 0.7%0.4=0.28
Finished Not_ finished Finished 0.79 0.7*0.3=0.21
Not_ finished Finished Finished 0.88 0.4*0.3=0.12
Finished Finished Finished 0.916 | 0.7*0.4*0.3=0.084
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4.5.3 Danh gia kién thic ciia ngudi hoc thong qua tra I8i cac cau
hoi
Dé danh gia so bo kién thiic clia ngusi hoc vé mon hoc, hé théng cung cap mot s6 cau
hoi duéi dang tric nghiem dé kiém tra kién thic ctia nguoi hoc. Thong qua cac cau héi
trac nghiém nay, ngudi hoc sé dude phan loai s6 bo & cac miic khiac nhau va 1a co sé cho
viéc thich nghi noi dung hoc ¢ miic ban dau. Céac cau hoi chii yéu ding dé kiém tra su
hiéu biét ctia ngudi hoc vé khai niem. S6 lugng cac cau héi khong bao triim toan bo do
thi khai niém ma chi kiém tra mot s6 khai niem tien quyét. S6 lugng cau hoi nén trong

khodng 20 dén 25 cau, tranh st dung qua nhicu gay nham chan cho ngusi hoc.

Céc cau hoéi kiem tra so bo kién thic ctia khéa hoc thit nghiem dudce trinh bay trong
phan Phu luc

4.5.4 Danh gia kién thi'c cha ngudi hoc trong qua trinh hoc

Muc dich ctia khéa hoc 1a tit ban phan tich yéu cau ciia bai toan, ngudi hoc xay dung
dugc co s dit lieu dé quan 1y va dap ting yéu cau bai toan. Dé hoan thanh dudge muc dich
nay, hé thong cung cap céc bai tap dé ngusi hoc thong qua cac d6 ma dat dude yéu cau
ctia bai toan. Két qua thuc hién cac bai tap la co s6 dé danh gia, lua chon cac nhiem vu

phu hgp véi timg ngudsi hoc.

Trong khoa hoc thit nghiém, hé théng st dung bai tap c6 noi dung: Co sd ban hang
HANG THAT chuyén cung cdp cic thiét bi vé sinh chinh hang dén tit cdc nhan hang noi
tiéng trén thi truong: ToTo, Linaz, ... HANG THAT nhan nguon hang ti cdc nha cung
cap dé phuc vu ban si va ban 1é. Hoat dong nhap hang dugc ghi chép thong qua hoa don
mua hang gom cdc thong tin chinh Ngay nhdp hang, Nha cung cap, Tén mdt hang, So
luong, Don gid. Héa don ban hang ghi chép cdic hoat dong ban hang cia ciia co sé gom
cac thong tin chinh Khdach hang, Ngay mua hang, Mat hang, So luong, Don gid. Véi cdc
khdch hang tin cay, co sé cho phép duge ng tien hang va moi lan thanh todn dugc ghi
chép trong hoa don thanh toin. Co sd cung hach todn cac khoan chi phi phat sinh trong
qud trinh mua va ban hang. Yéu cau xay dung co sé di liéu quan hé dé qudn ly hoat dong
kinh doanh ciia HANG THAT muc tiéu theo doi duoe cdc hoat dong: ban hang, mua hang,
thanh toan, chi phi va hach toan kinh doanh.

Ngudi hoc duge huéng dan timg bude dé hoan thanh duge bai tap. Tuy vao két qua
thire hien ¢ moi bude, hée théng quyét dinh dua ra cac nhiem vu ¢6 tinh goi ¥ huéng dan
ng1toi hoc thyc hién bude d6 hay khong? Cac nhiém vu co ban dé hoan thanh bai tap
dugc trinh bay trong phu luc
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Vi du, trong nhiem vu xac dinh thuc thé, néu nguoi hoc chi xac dinh duge mot thuc
the 1a Héa don, ching té ngudi hoc c¢6 thé chua hiéu khai niem thuc the, khi d6 ngudi
hoc sé phai hoc khai niem thyc thé, dong thoi hé thong sé goi v, huéng dan ngudi hoc

lam cong viéc Liét ké cac danh ti.

4.5.5 S« dung cd ché thich nghi lwa chon cic khai niém, nhiém vu

Trén co sé danh gia kién thic ciia ngudi hoc va cac két qua thire hién cac nhiém vu trong
qué trinh hoc tap. Gia tri dinh lugng miic do hicu biét, hoan thanh nhiém vu clia céc
khai niém dya duge tinh toan lai can cit vao sy phu thudc gitta chiing thong qua mo hinh
mang xac suat. Dira vao cac luat thich nghi, cdc khai niém hay nhiém vy ma ngudi hoc

khong can phai tim hiéu, sé duge danh dau.

4.5.6 Dir liéu thi nghiém va két qua

Ching toi st dung tap di lieu thit nghiém véi 500 ngusi hoc khac nhau. Gia tri dinh
luong kién thitc ban dau ctia nguoi hoc va két qua thyc hién cidc nhiém vu hoc tap cla

nguoi hoc duge luu trit trong tép dit licu dang *.txt.

V6i mdi ngudi hoc, két qua danh gia mitc do hiéu biét ban dau ctia ngusi hoc thong qua
viéc tra 161 cac cau héi duge luu trong cac tép Quser01.txt, Quser02.txt,. .., Quser500.txt
tuong tng. Trong mdi tép nay, dinh lugng mic do hicu biét ctia ngudi hoc vé cac khai
niém duge luu dudi dinh dang conceptid:value trong d6 conceptid 1a dinh danh ctia khai
niém trong mo6 hinh noi dung hoc. value ¢6 gia tri trong khoang [0...100] cho biét gia tri
xac suat dinh lugng mitc do hiéu biét cac khai niem. Trong truong hgp ngudi hoc khong
tra 101 mot s6 cau hoi, do d6 hé théng khong danh gia duge mic do hiéu biét ctia mot
khai niém nao do, value c¢6 gia tri: *

Vi du:

18:100%: 10:%: 21:50%; 20:%: 23:%: 12:% 14:% 15:0% 16:100%: 34:0%; 39:50%: 40:*:
22:0%; 25:50%; 26:%; 27:%; 28:*

1a két qua viec danh gia mitc do hiéu biét ban dau ctia user02, két qua danh gia ban dau
cho thay:

- User02 da hiéu dugc cac khai niem 78 (Khai niém thyc the), 6 (Khéi niem khéa
ngoai) (c6 xac suat p(acquired)=100%).

- X&c suat User02 hiéu cac khai niem 21,15,39,50 p(acquired)=50%

- User02 chua hiéu cac khai niem 15,94,22 (c6 xéac suat p(acquired)=0% )
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- Cac khai niem 10,20,23,12,1/4,26,27,28 chua duge danh gia do ngusi hoc da khong

tra 10i mot s6 cau hoi lien quan dén cac khai niém nay.

Két qua dinh lugng mitc do hoan thanh céc nhiém vu ciing nhu hiéu biét cac khai niem
cua ngusi hoc trong qua trinh tham gia khéa hoc duge luu trong cac tép AuserOl.txt,
Auser02.txt, ldots, Quser500.txt tuong tng. Trong moi tép, gia tri xac suat dinh lugng miic
do hoan thanh thyc hién cac nhiém vu duge luu trén tiung dong c¢6 dinh dang taskid:value.
Trong do taskid la dinh danh cta nhiém vu trong mo hinh néi dung hoc. Gia tri value
trong khoang [0...100] cho biét gia tri xac suat dinh lugng miic do hoan thanh viéc thyc

hién cac nhiém vu.

Vi du:
3:75.0

1:10.0

18:20.0

2:50.0

Cac dong dit licu trén 13 mot phan két qua thuyc hién cac nhiem vu ctia user01. Dong thit
nhat cho biét két qua danh gia viec thuc hien nhiem vu 3 - Xde dinh cdc thuce thé 1a 75%.
Va cac cong viéc lién quan la: 1 - Liét ké cac danh tw, 2 - Xac dinh danh tu chung va 18
- Tim hiéu khdi niém thuc thé c6 két qua 1a 10%, 20% va 50% tuong tng.

Gia tri xac suat dinh lugng kién thitc, mitc do hoan thanh nhiém vu ctia nguoi hoc
thong qua viéc danh gid va moi quan hé gitta cac khai niém, nhiem vu duge cap nhat
trong qua trinh ngusi hoc tham gia khéa hoc qua nhicéu giai doan thite hién cic nhiem vu
duge Inu thanh nhiéu tép két qua khac nhau tng vé6i ting giai doan. Sau mdi nhiem vu
ngudi hoc thire hién, mo hinh tinh toan lai cac gia tri xac suat cho biét mic do hicu biét
khai niem va hoan thanh nhiém vu. Trong khéa hoc thit nghiem nay, c¢6 toi da 24 qua
trinh cap nhat cac gia tri nay. Cac két qua dudi day 1a mot phan viec dinh lugng mitc do
hiéu biét cac khai niem, mitc do hoan thanh cac nhiem vu sau khi ngusi hoc c¢6 xac suat
1a 75% khi thuc hién nhiem vu 8 - Xdc dinh cdc thuce thé.

1: 89.656624

2: 91.02828

18: 87.185616

3: 91.8585

Cac gia tri nay duge cap nhat trong co sé dit liéu, can cit vao gia tri nay cac luat thich
nghi duge ap dung dé gai ¥ ngusi hoc c6 thé bé qua mot sé khai niem hay nhiem vu. Dit
licu thit nghiem va két qua ctia mot s6 ngudi diing duge trinh bay trong phan phu luc [E]
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4.5.7 Phan tich va danh gia két qua th& nghiém mé hinh

Két qua thit nghiem cho thay, v6i trinh do kién thitc khac nhau, nguoi hoc duge hé thong
gdi ¥ tim hiéu cac khai niem, thyc hién nhiem vu khac nhau, ngusi hoc khong can phai
tim hiéu day di cac khai nieém, thuc hién tat ca cac nhiem vu ctia khéa hoc. Trong qua
trinh thyc hién cac nhiém vy, tiy thuoc mic do hoan thanh nhiém vy ngusi hoc sé duge
hé théng chi dan tap céc nhiem vu can phai lam dé hoan thanh dudc nhiem vu nay.
Duta trén cac két qua cla viéc thit nghiém, ching to6i phan tich, thong ké trén mot sb tiéu
chi:

- Sy phu thuoc gitta kién thitc ctia ngusi hoc vé noi dung hoc truée khi tham gia khoa

hoc va s6 lugng kién thiic, nhiem vu hé thong sé ggi ¥ ngusi hoc tim hiéu.

- Sy phu thuoc gitta két qua thie hien cac nhiem vu véi s6 lugng kién thitc ngusi hoc

can phai tim hiéu.

- Khao sat sy bién thién gid tri xdc suat hoan thanh ctia cdc nhiém vy, khai niem

lién quan.

Chiing toi thyc hién khao sat, thong ké trén cac tieu chi trén sau khi thie hién thit nghiem
v6i 500 ngudi hoc khac nhau vi: He thong ctia ching toi nham lira chon cac khai niém,
nhiém vu phit hop véi trinh do kién thiic ctia ngusi hoc. Két qua thit nghiém cho ting
ngudi hoc da cho thay ngudi hoc ¢6 kién thitc khac nhau, cidc khai niém, nhiém vy can
phai tim hiéu khac nhau. Hai tiéu chi dau ding dé thong ke s6 luong cac khai niem, nhiem
vu can tim hiéu vé6i kién thitc ctia ngudi hoc. Tiéu chi thi ba dé khao sat sy phu thuoc
gia tri dinh lugng mic do hoan thanh nhiém vu véi cac nhiém vu thanh phan, dé thay

dugc su can thiét diing mo hinh xac suat dé dinh lugng.

4.5.7.1 Su phu thudc giita kién thdc cia ngudi hoc vé ndi dung hoc trudc khi
tham gia khéa hoc véi sb lugng kién thiic, nhiém vu hé théng sé goi y

ngudi hoc tim hiéu

Trong hinh E7] bic¢u do théng ke su phu thuoc gitta s6 luong khai niem, nhiem vu ngudoi
hoc can phai hoc va ¢6 thé bé qua véi mic do hiéu biét vé noi dung hoc thong qua viéc
tra 15i cau héi. Hiéu biét vé noi dung hoc duge danh gia theo ty 16 phan tram, v6i ¥ nghia:
néu miic do hiéu biét 14 0% cé nghia ngudi hoc chua ¢6 hiéu biét vé noi dung hoc trude
khi tham gia, hoac khong tién hanh viéc tra 16i cac cau héi. Tuong tu, néu mic do hiéu
biét 1& 40% c6é nghia ngudi dé da hicu duge 40% trong sb cac khai niem ma he théng dua

ra dé danh gia ban dau.

Két qua thtt nghiem cho két luan: so luong cdc khdi niém, nhiém vu ma nguoi hoc dude

phép bé qua ty lé thudn vdi mic do hiéu biét clia ngudi hoc, didu nay phit hop véi mo hinh

92



‘D Nén hoc m Khéng can hoc ‘

8 ]
=
5
5

0% 20% 40% 60% 80% 100%

Hiéu biét vé ndi dung hoc

Hinh 4.7: Sy phu thuoc gitta khai niém can phai hoc véi kién thiic

hé théng. Xem biéu do, & mitc do hiéu biét 100%, he thong vAn yeu cau ngudi tim hiéu
ho#ic thuc hieén 18 khéi niém, nhiém vu do sb lugng cau héi khong di dé danh gia dugc
toan bo kién thic ctia noi dung hoc va viec danh gia mic do hoan thanh nhiém vu phai

duge danh gia thue té thong qua két qua thuc hién.

‘D Nén hoc m Khéng can hoc ‘

0% 20% 40% 60% 80% 100%

Hiéu biét vé& ndi dung hoc

Hinh 4.8: Sy phu thuoc gita khai niém can phai hoc véi mic do hidu biét kién thic

Trong hinh biéu do ciing théng ké su phu thuoc giita cac s6 luong, nhiem vu ngudi
hoc can phai hoc va ¢ thé bé qua v6i mic do hiéu biét vé noi dung hoc. Khac véi thong
ké trong biéu do A7, trong bicu dd nay, véi mitc hicu biét 10% cé nghia ngudi hoc hiéu
duge hoan toan 10% trong s6 khai niem hé thong dua ra danh gia, 90% sé khai niém con
lai nguoi hoc hiéu duge 50%. Tuong tu, véi cac miic 20%, ..., 100% c6 nghia ngusi hoc
hiéu dugce hoan toan 20%, . .., 100% trong s6 khai niem va 80%, . ..,0% s6 khai niem con
lai ngudi hoc hiéu duge 50%. Két qua thit nghiem cho két luan: s6 luong cac khdi niém,
nhiém vu ma nguoi hoc duge phép b6 qua tyj 1é thuan vdi mite do hiéu biét ciia ngudi hoc.
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4.5.7.2 Su phu thudc két qua thuc hién cac nhiém vu véi sb ludng kién thirc ngudi

hoc can phai tim hiéu

Luan an thong ké s6 luong khéi niém, nhiém vu ma ngudi hoc can phai tim hiéu thong
qua két qua thuc hién cac nhiem vu ctia n6i dung hoc. Trong mdi nhiém vu, tién hanh
xem xét sit phy thudce ¢ cic mic do xac suat 25%, 50%, 75%, va 100% hoan thanh moi

nhiém vu. Cac nhiem vu dude thong ké gom:

3: Xac dinh thuc thé

17: X4c dinh thudc tinh thue thé

13: Xac dinh thuoc tinh khoéa

6: Xac dinh mdi quan hé giita cac thuc thé

24: Dinh nghia cac bang du liéu

29: Xac dinh rang budc

33: Chuan héa dang chuan 1

- 37: Chuan héa dang chuan 2

Biéu d6 hinh théng ké két qua su phu thudce gita s6 luong khai niém, nhiém vu can

phai hoc véi mic do hoan thanh cac nhiem vu. Xem trén biéu do, néu xac suat nguoi hoc

401
35 WTT L
30 i

Sé lwong khai 251
niém, nhiém 20
vu nén hoc {5 5 5
10+ i i

5. || ||

(O e

3 17 13 6 24 29 33 37

Nhiém vu

o 25%
m 50%
075%
0 100%

Hinh 4.9: Sy phu thuoc gita khai niém can phai hoc v6i mic do hoan thanh nhiem vu

hoan thanh nhiem vu 3: Xdc dinh thuc thé dudi 75%, ngudi hoc sé phai tim hiéu va thue
hién 38-40 khai niém, nhiém vu. Cu thé, ngudi hoc sé phai thuyc hién cac nhiém vu: Liét
ke danh tit, Xdc dinh danh tit chung, va tim hiéu Khdi niém thuc thé. Trong trudng hop
ngudc lai, néu xac suat 75% tré len, ngudi hoc khong can phai tim hiéu cac nhiem v,
khai niém néu trén. Két qua thong ké cho két luan: s6 lugng cac khdi niém, nhiém vu ma

nguoi hoc can phdi tim hiéu ty lé nghich vdi mic do hoan thanh cac nhiém vu.
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4.5.7.3 Khao sat sy bién thién gia tri xac subt hoan thanh ctia cic khai niém,

nhiém vu lién quan

Trong phan nay, luan an khao sat st bién thién gia tri xac suat hoan thanh cac khai niem
nhiém vy lien quan. Néu X — E, trong d6 X 1 bién hoi, E 1a bién bang chitng. Luan
an khao sat st phu thuoc gia tri xac suat ciia bién héi X vao do bién thién xac suat cla
bién bang ching E, cho mot s6 nhiém vu khai niém.

Biéu do hinh cho két qua khao sat sy bién thién mitc do xac suat ctia bién bang

s 100
.‘S_ 90 =
A=A

£ 80 + ;
T 701
S = & ——1
< (8.
£§3 50 =2
£E
c = 40 18
Sa
= 20
2 10
8§ 0
x

o\ o\ o\o o\ o\ o\

&g & S S

Xac suét hoan thanh nhiém vu sé 3
Hinh 4.10: Bién thién xac suat hoan thanh ctia cac khai niém, nhiem vu
chiing Nhiém vu &: Xac dinh thuc thé voi cac bién hoi: nhiem vu 1: Liét ké danh tw, 2:

Xac dinh danh tu chung, va khai niem 18: Khai niém thuc the.

Bi¢u do hinh BIT cho két qua khao sat sy bién thién muc do xac suat ctia bién bing
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Xac suat hoan thanh nhiém vu s6 6

Hinh 4.11: Bién thién xac suat hoan thanh ctia cac khai niém, nhiem vu

chiimg Nhiem vu 6: Xdc dinh moi quan hé gida cic thuc thé véi cac bién hoi: nhiem vu

22: Khai miém quan hé, 2: Liét ké cac dong tw, va khai niém 5: Xdc dinh kiéu quan he.
Két qua khao sat cho két luan zdc suat dinh lhigng mic do hoan thanh mot nhiém vu

c6 su phu thuoc chiat ché vao cdc nhiém vu, khdi niém tién quyét cia né. Day 1a co sé

dé cho phép ngusi hoc co thé bo qua mot nhiém vu, khai niém hay khong. Viéc sit dung
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mang Xac suat dé dinh lugng cac mic bién thién nay c¢6 do chinh xac cao hon khi st dung

cac gia tri dinh tinh hay roi rac.

4.5.7.4 Thi nghiém s dung ndi dung khéa hoc ciia mét s6 hé théng hoc thich
nghi da khao ciru

Trong phan nay, ching to6i trinh bay viéc st dung noi dung cac khoa hoc ctia mot sé he
théng hoc thich nghi dé lam noi dung khoéa hoc thit nghiém cho hé théng ACGS. Mo hinh
noi dung cia cac khoa hoc nay duge mo hinh héa thong qua cac khai niem. V6i cac mo
hinh noi dung nay, hé thong ctia chiing t6i khong nhing lita chon dude cac khai niém phit
hop véi kién thitc ngudi hoc, ma con chi dan ngudi hoc cac khai niem can phai tim hiéu
trong s6 cac khai niem tién quyét ctia khai niem do6 trong truong hop ngudi hoc chua hiéu

dugc khéai niém do.

Nbi dung khéa hoc lap trinh huéng d6i tugng, trong mé hinh cia Wei va Blank [2]

Khoa hoc lap trinh huéng déi tugng duge Wei va Blank thiét ké gom 38 khai niém nhu
minh hoa trong hinh .12 mo6i quan hé cac gitta cac khai niem 14 khai niém tién quyét.

@

object_construc
@ object_method
D
object_. attrlbute

variable
attribute i
Gl
Class_attribute _ /
ariable_parameter

ariable_returntyp€
Y ethod _parameter v
attribute ' ‘
ameter>
v \ method /
method

attribute returntype Y
_constructor Zconstructor @
attribute_method .g l:

A is prerequisite of B
attribute_parameter)<—

Hinh 4.12: M6 hinh noi dung khoa hoc ctia Wei (nguon [2])

datatype_returntype

datatype_variable

Ching toi st dung mo hinh khéa hoc nay dé thit nghiem viéc liya chon khai niem theo
trinh do kién thtc ctia ngudi hoc, ciing nhu chi dan ngusi hoc lam thé nao dé hiéu mot
khéi niem. Dé thit nghiém ching toi tién hanh ap dung qui trinh thit nghiem da gisi thieu
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¢ tren. Két qua thit nghiem (Phu luc [E] Bang E.1 va E.2) cho thay mo hinh ctia ching
toi hoat dong tot véi tap noi dung trén, Iita chon duge cidc khai niém phit hop véi nguoi

hoc.

NoGi dung khéa hoc lap trinh java, trong mé hinh cia Henze [3]

Noi dung khoa hoc do Henze dé xuat gom 289 khai niém. St dung thit nghiém cho mo
hinh ctia minh, chiing t6i chi dung cac khai niém dugec minh hoa trong hinh E.13]

java_windowing_system . .
programming_environment

Y/ <

'D"«
classes_and_ob \
data_types_and_operators

software_engineering

Hinh 4.13: M6 hinh noi dung khoéa hoc ctia Henze (nguon [3])

Két qua thit nghiem (Phu luc[E] Béng E.3) cho thiy mo hinh clia ching t6i hoat dong tot
véi tap noi dung trén, lya chon duge cac khai niém phu hgp v6i ngusi hoc. Khi danh gia
trinh do kién thic ctia nguoi hoc déi véi mot khai niem cu thé, néu két qua dinh luong
cho thay ngudi hoc chua hiéu khai nieém, hé thong chi dan cho ngusi hoc céc khai niem

can phai tim hiéu dé hieu khai niém nay.

Két qua thit nghiém cho thdy mo hinh ctia ching t6i ap dung duge véi cac mo hinh
noi dung khéa hoc c6 mo hinh noi dung gom cac thanh phan va xem xét moi quan he
gitta chiing. Tuy vay, muc tiéu ma ching to6i dit ra 1a cai tién cac mo hinh hién nay thay
vi chi lya chon khai niém, xay dung tién trinh hoc phut hop véi ting ngusi hoc ma con
huéng dan ngudi hoc lam thé nao dé hiéu duge khai niem, hoan thanh nhiem vu. Do cach
tiép can, xay dung mo hinh noi dung khéa hoc khic nhau, nén khi stt dung noi dung khoa,

hoc clia cadc mo hinh trén day cho thit nghiem dé c6 tinh so sanh, chua thay ré duge tinh
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wu viet ciia viee dua ra cac huéng dan "Lam thé nao?" dé hoan thanh nhiém vu trong

mo hinh ctia ching toi.

4.6 Tong két

Chuong nay da trinh bay viéc sit dung cic két qua nghién citu ciia minh trong mo hinh
noi dung khéa hoc, moé hinh nguoi hoc va co ché thich nghi, dé dé xuat mo hinh hé théng
hoc thich nghi ACGS. M6 hinh ACGS ctia chtung to6i huéng dén muc tieu xay dung cac
khoa hoc dap ting nhieu muc tiéu, yéu cau ctia ngudi hoc. D6i véi tieu chi kién thic, ngoai
viec lya chon cac khai niém, nhiém vu phit hop véi tiing nguoi hoc, hé théng con cung
cap chi dan cho ngudi hoc cac nhiem vu can phai thuc hien dé hoan thanh nhiém vu nao
d6. Ching toi ciing da trinh bay céc bude thuc hien khi trién khai thit nghiem he théng
Adaptive Course Generation System. Thém vao do, luan an cing dua ra qui trinh thi
nghiem. Cac két qua clia modi bude trong qua trinh xay dung hé théng duge trinh bay chi
tiét trong phan Phu luc [El He théng duge xay dung thit nghiém cho mot phan trong két
qua nghién cttu cia mo hinh ACGS, tuy vay véi viéc thit nghiém cho tiéu chi thich nghi
theo kién thiic, cac két qua thit nghiem bude dau cho két luan mong mudn ctia mo hinh:
viec lya chon khai niém, nhiém vu duya trén kién thiic ctia ngusi hoc. He théng khong
nhiing lya chon cac khai niém, phtt hop véi ngudi hoc ma con goi y, huéng dan cic nhiém

vu nguoi hoc nén tim hiéu trong sudt qua trinh tham gia khéa hoc.
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Trong phan nay, ching toi tong két, danh gia cac két qua, cac déng gop da dat duge ve
mat 1y thuyét, thuc tién trong qua trinh thyc hién luan an, ciing nhu phuong huéng dé
hoan thién két qua nghién citu trong thoi gian téi.

Vé6i két qua nghién cttu da dat duge, luan an ctia ching to6i da hoan thanh duge muc
tieu nghién cttu dé ra 1a nghién ciiu, cai tién xay dyng mo hinh hoc thich nghi dap tng
nhiéu muc tiéu, nhu cau ctia ngudoi hoc. Cac két qua nghién cttu clia ching toi da c6 dong
g6p nhat dinh trong viéc cai tién, nang cao hiéu qua mo hinh hoc thich nghi, dap tng tot

hon cac nhu cau ctia ngudi hoc tham gia dao tao dién t1i.

Két qua cua luan an

V6i muc tieu nghién cttu mo hinh nguoi hoc trong xay dung hé théng hoc thich nghi theo

nhu cau ngusi hoc trong dao tao dién ti, luan an da dat duge céc két qua sau:

1 Téng quan cac két qua nghién cttu da dat duge trong linh vie hoc thich nghi. Céc
phuong phap va ki thuat xay dung mo hinh va hé théng hoc thich nghi trong dao
tao dien tit. Trén co so do6, ching toi da dé xuat cdc van dé can phai nghién ciu
trong linh vuc hoc thich nghi. Chung t6i ciing da thyc hién khao cttu, danh gia mot
s6 he thong hoc thich nghi. Trén co s6 phan tich, so sanh chi ra van dé con ton tai

dé hinh thanh muc tiéu nghién citu.

2 Trong nghién cttu phét trién mo hinh ngudi hoc, sau khi nghién cttu cac moé hinh
nguoi hoc dang dude sit dung pho bién hién nay, ching toi tng dung mo hinh pht
cho viéc xay dyng mo hinh ngusi hoc. Khi stt dung mo hinh pht dé dinh luong kién
thiic ctia nguoi hoc chiing toi da st dung cac gia tri xac suat dé dinh luong kién
thitc ngudi hoc bang cach ng dung mang Bayes thay vi st dung cac gia tri dinh
tinh, hay roi rac héa. Cac két qua nay da cong bo trong [64] [76), [77].

Cap nhat mo hinh nguoi hoc theo ting giai doan. Trong mdi giai doan, chi dinh
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lugng va cap nhat mtc do hidu biét ctia nguoi hoc déi véi cac khai niem, nhiem vu
lien quan mdi khi nguoi hoc tuong téac véi he thong (tra 10i cau hoi, thyc hien bai
tap). Dé xuat nay nang cao hiéu qua tinh toan va do chinh xac so véi cach cap nhat
toan bo cac gia tri bieu dién mic do hiéu biét cac khai nieém, hoan thanh nhiem vu

trong mo hinh noi dung hoc.

Trong nghién citu xay dyng moé hinh noi dung hoc, ching toi da xay dyng mo
hinh n6i dung gom tap cac khai niém va nhiém vu hoc tap. Viéc xay dung tap cac
nhiem vu hoc tap nhim tra 16i cau hoéi lam thé nao dé tiép thu duge kién thic,
sau khi da Iya chon dude cac kién thitc phit hop. Thong qua cac nhiém vu hoc tap,
ng1toi hoc duge chi dan, goi ¥ can thyc hién cac khai niém, nhiém vu phu hop véi
kién thitc ctia minh dé hoan thanh khoa hoc. Két qua nay da dudc cong bo trong [77].

Xay dung co ché thich nghi theo tiéu chi muc tiéu va nhu cau ctia ngudsi hoc, chiing
toi Iga chon va xay dung tién trinh hoc phit hgp véi nhiéu muc tiéu, nhu cau cta
ngudi hoc. Véi moéi muc tieu, nhu cau ctia ngudi hoc, ching to6i xay dyng mo hinh
lira chon tién trinh hoc tuong ting phit hgp véi tiing ngusi hoc. Can cit vao cac tién
trinh hoc @ng vién, mang xac suat Bayes dudc sit dung dé dinh lugng xac suat co
mit ctia khai niém, nhiém vu trong tién trinh hoc. La co sd lya chon cac noi dung
xay dung tién trinh hoc phtt hop nhat dap tng t6i da cac tieu chi. Két qua duge
cong bo trong [76].

Xay dumg co ché thich nghi theo kién thitc nguoi hoc, ching toi st dung mang xac
suat Bayes dé dinh luong kién thiic ngudi hoc. Mang Bayes duge xay dung dua trén
mo hinh noi dung hoc gom tap cac khai niém va nhiem vu dé dinh lugng mic do
hiéu biét clia ngudi hoc vé cac khai niem, nhiem vu. Cac gia tri nay la co sé dé lya
chon noi dung hoc phtt hop véi kién thiic ctia ngusi hoc nham huéng dan ngudi hoc
lam thé nao dé hidu ducc khai niem hay hoan thanh nhiém vu. Day 1a két qua méi

ctia luan an, duge cong bo trong [77].

Duya trén cac gia tri dinh lugng mic do hiéu biét ctia ngusi hoc déi véi cac khai
niém, nhiém vu trong moé hinh ndi dung hoc, cac luat thich nghi duge st dung dé
gdi ¥ cho ngudi hoc cac khai niem, nhiem vu ma ho c6 thé bé qua trong qua trinh

tham gia khoa hoc. Két qua duge cong bo trong [72).

Dé xuat mo hinh Adaptive Course Generation System trén co sé phuong phap clia
Brusilovsky dé xuat [I]. Trong mdi thanh phan ctia h¢ théng, luan an da phat trién

cac két qud méi trong viec: Xay dung mo hinh noi dung hoc, Xay duyng mo hinh
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ngudi hoc, va Co ché thich nghi. M6 hinh lan dau duge cong bo trong [62]. Céac két
qua cai tién mo hinh duge trinh bay xuyén sudt trong tat cac cdc nghién citu clia

chang toi [62, [63] [72] [76, [77].

Thong qua cac két qua dat dude trong viee nghién citu mo hinh, ky thuat va phuong
phap xay dung khoéa hoc thich nghi theo nhu cau ngudsi hoc, luan an da de xuat
mot qui trinh xay dung khoa hoc thich nghi gom cac buée:

Xay dyng mo hinh néi dung hoc

Xay dung mo hinh ngusi hoc

Kiém tra, danh gia ngusi hoc

Xay dung tién trinh hoc phit hgp véi muc tiéu, nhu cau ctia ngudi hoc

Lua chon céc khai niéem, nhiem vu dé huéng dan ngudi hoc hoan thanh muc

tieu, nhu cau hoc tap

7 Phan tich, thiét ké, cai dit va thi nghiem mo hinh. Xay dung dit licu noi dung khoa
hoc thit nghiém, cac cau hoi kiém tra, xay dung moé hinh mang Bayes, bang phan
phdi xéc xuat c6 dieu kién ctia nit trong mo hinh. Xay dung tap trong sb biéu dién
su phu thuoc gitta cac khai niém, nhiem vu doéi véi ting tieu chi. Thit nghiém hé
thong véi dit licu ctia 500 ngudsi hoc khac nhau. Phan tich syt phu thuoc gitta kién
thiic ciia nguoi hoc véi s6 luong kién thiic can tim hiéu, phan tich sy phu thuoc két
qué thure hién céc nhiem vu véi sé lugng kién thitc ngusi hoc can tim hiéu. So sanh
két qua dinh lugng kién thitc, so sanh hiéu qua vé thoi gian thic hién so véi cdc mo
hinh khac.

Déng gop chinh cia luan an

Ly thuyét

- Mo hinh héa noi dung khéa hoc gom tap cac khai niém va nhiem vu. Dua ra céac
dinh nghia khai niém, nhiém vu. Trén co sd d6, dinh nghia cic mdi quan hé: quan
hé gitta cac khai niém, quan hé gitta cdc nhiém vu va quan hé gitta khai niém va
nhiem vu. Cac dinh nghia nay 1a co s6 cho cac nghién citu tiép theo trong xay dung

mo hinh ngudi hoc va co ché thich nghi.

- Xay dung cac cong thitc danh gia mic do mic do hiéu biét ctia ngudi hoc déi véi
khai niem (Ménh dé 1), mitc do hoan thanh ddi v6i nhiem vu (Meénh de 2).

- Xay dung co ché thich nghi Iga chon tién trinh hoc dap ting nhiéu nhu cau phut hop

véi ting nguoi hoc. V6i moéi nhu cau, mot tién trinh hoc ting vien duge Iia chon
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dya trén thuat toan tim kiém A*. Xay dung ham danh gia theo kinh nghi¢m h(x)
dua trén gia tri xac suat hiéu dugc khai niem hay hoan thanh nhiém vy muc tiéu
khi hié¢u khai niém hay hoan thanh nhiém vu z (Ménh dé 3). Dé xuat thuat toan
Xay dung tién trinh hoc dé xay dung tién trinh hoc dap tng nhiéu nhu cau dua tren

cac tién trinh hoc ting vién.

- Xay dung co ché thich nghi theo kién thitc ngusi hoc, can ctt vao gia tri xac suat
dinh lugng mitc do hiéu biét khai niém, mic do hoan thanh nhiem vu. Tap luat
thich nghi gom 12 luat duge dé xuat dé lya chon khai niém, nhiém vu phu hgp véi
kién thitc ctia ngusi hoc.

Cong nghé

- Dé xuat mo hinh Adaptive Course Generation System tao khoa hoc thich nghi theo

nhu cau, muc tiéu va kién thic ctia tiing ngudi hoc.

- Dé xuat qui trinh xay dung khéa hoc thich nghi gom cac bude: Xay dyng mo hinh
noi dung hoc; Xay dung mo hinh ngusi hoc; Kiém tra, danh gia ngusi hoc; Xay
dung tién trinh hoc phlt hop véi muc tieu, nhu cau ctia ngusi hoc; Lua chon cac
khéi niém, nhiem vu dé huéng dan nguoi hoc hoan thanh muc tiéu, nhu cau hoc

tap.

Hudng nghién citu tiép theo

Co sé dé thich nghi theo kién thtc 1a cac gia tri dinh lugng mic do hiéu biét cac khai
niém ctia ngudi hoc trong qua trinh tham gia khoéa hoc. Gia tri dinh higng ban dau duge
xéac dinh thong qua: cac cau héi kiém tra, két qua thuc hién cac bai tap, nhiem vu. Trong
khuon khé ciia luan an, ching toi chua di sau nghién citu viec xay dung cac cau hoi, bai

tap dé danh gia kién thic ctia ngusi hoc.

Dé khic phuc, trong cac nghién citu tiép theo, ching toi tap trung xay dung mo hinh
danh gia, phan loai nguoi hoc dé tang hiéu qua viéc lia chon noi dung hoc tap cho timg
ngudi hoc. V6i moi ngusi hoc mdéi, sau khi danh gia, thay vi tinh toan dinh lugng miic
do hiéu biét déi vé6i ting khai niem, hé thdng sé huéng dén viec tim tién trinh hoc trong
nhitng nhém ngudi diing da tham gia khoa hoc trude do co két qua danh gia tuong duong,
dé cung cap cho ngudi hoc méi nay. Muc tieu xa hon la huéng dén viec xay dung hoan
chinh hé thong ACGS dé c6 thé ap dung thuc té.

102



Danh muc cac cong trinh khoa hoc cua

tac gia lién qua dén luan an

1 Nguyen Viet Anh, Nguyen Viet Ha, Ho Si Dam (2009),Developing Adaptive
Hypermedia System Based on Learning Design Level B with Rules for Adaptive

Learning Activities. VNU, Journal of Science, (Natural Sciences and Technology
Vol 25(1),p:1-12.

2 Nguyen Viet Anh, Do Hoang Kien, Ho Si Dam (2008), Applying Collaborative
E-learning to Develop a Question - Answering System. Journal of Research and

Development on Information Communications Technology, 20(3),p:5-12.

3 Viet Anh Nguyen, Viet Ha Nguyen, Si Dam Ho, Hitoshi Sasaki (2008), Bayesian
Network Student Model for Adapting Learning Activity Tasks in Adaptive Course
Generation System. In Proceeding of Technology Enhanced Learning Conference

(TeLearn), Hanoi, Vietnam.

4 Nguyen Viet Anh, Nguyen Viet Ha, Ho Si Dam (2008), Contructing a Bayesian
Belief Network to Generate Learning Path in Adaptive Hypermedia System. Journal
of Computer Science and Cybermetics, 24 (1)p:12-19.

5 Anh Nguyen Viet, Dam Ho Si (2006), ACGS: Adaptive Course Generation System
- an Efficient Approach to Build E-learning Course. In Proceedings of the IEEE Sixth

International Conference on Computers and Information Technology, Seoul, Korea,
P:259-265.

6 Anh Nguyen Viet, Dam Ho Si (2006), Applying Weighted Learning Object to
Build Adaptive Course in E-learning. In Learning by Effective Utilization of Tech-
nologies: Facilitating Intercultural Understanding, Frontiers in Artificial Intelligence
and Applications, volume 151, p: 647-648.

103



Tai liéu tham khao

[1] Brusilovsky, P. (1996), Methods and Techniques of Adaptive Hypermedia. User Modeling
and User Adapted Interaction, 6, 87—129. [cited at p. vii, 2, 12, 13, 14, 73, 99)

[2] Wei, F. and D.Blank, G. (2006), Student Modeling with Atomic Bayesian Networks. Pro-
ceedings of International Conference in Intellegent Tutoring System, LNCS 4053, pp. 491—
502. [cited at p. vii, 37, 45, 53, 78, 95]

[3] Henze, N. (2000), Adaptive Hyperbooks: Adaptation for Project-Based Learning Resources.
Ph.D. thesis, Vom Fachbereich Mathematik und Informatik der Universitat Hannover.

[cited at p. vii, 96]

[4] Vassileva, J. (1998), DCG + GTE: Dynamic Courseware Generation with Teaching Exper-
tise. Instructional Science, 26, 317-332. [cited at p. 2, 13, 21]

[5] Kaplan, C., Fenwick, J., and Chen, J. (1993), Adaptive Hypertext Navigation Based on
User Goals and Context. User Modeling and User-Adapted Interaction, 3(3), 193-220.

[cited at p. 2]

[6] Gilbert, J. and Han, C. (1999), Arthur: Adapting Instruction to Accommodate Learning
Style. Proceedings of WebNet’99, World Conference of the WWW and Internet, Honolulu,
HI, pp. 433-438. [cited at p. 2]

[7] Paolucci, R. (1998), Hypermedia and Learning: The Relationship of Cognitive Style and
Knowledge Structure. Proceedings of EdMedia. [cited at p. 2, 18]

[8] Kubes, T. (2007), Application of Hypermedia Systems in E-learning. Master’s thesis, Fac-
ulty of Electrical Engineering, Czech Technical University in Prague. [cited at p. 3, 13, 21]

[9] Bra, P. and Ruiter, J. (2001), Aha! Adaptive Hypermedia for All. Proceedings of World
Conference of the WWW and Internet. AACE, pp. 262-268. [cited at p. 3, 13, 20, 32, 44, 45,
70]

[10] Bra, P. D., Aerts, A., Smits, D., and Stash, N. (2002), Aha! version 2.0: More Adaptation
Flexibility for Authors. Proceedings of World Conference on E-Learning. [cited at p. 3, 28]

104



[11]

[14]

[23]

[25]

Eklund, J., Brusilovsky, P., and Schwarz, E. (1997), Adaptative Textbooks on the WWW.
Proceedings of AUSWEBY97, The Third Australian Conference on the World Wide Web,
Queensland, Australia, July 5-9, pp. 186—192. [cited at p. 3]

Brusilovsky, P. (2004), Knowledgetree: A Distributed Architecture for Adaptive E-learning.
Proceedings of The 13th International World Wide Web Conference. [cited at p. 3, 28]

Henze, N. and Nejdl, W. (1999), Bayesian Modeling for Adaptive Hypermedia Systems.
In ABIS 99, 7. GI-Workshop Adaptivitat und Benutzermodellierung in interaktiven Soft-
waresystemen (Magdeburg, Sept. 1999). [cited at p. 3]

Li, Y. and Huang, R. (2006), Dynamic Composition of Curriculum for Personalized E-
learning. Learning by Effective Utilization of Technologies: Facilitating Intercultural Un-

derstanding, Frontiers in Artificial Intelligence and Applications, vol. 151. [cited at p. 3]
Horton, W. (2000), Designing Web-Based Training. John Wiley & Sons, Inc. [cited at p. 8]
Infobase, C., E-learning Concepts. http://www.infobase.co.in/. [cited at p. 8]

Center, M., E-learning Concepts. http://www.masie.com/. [cited at p. §]

Boyle, J. (2003), Web-based Training Overview. Website,
http://coe.sdsu.edu/eet/articles/webbtraining/start.htm |[cited at p. 9]

Wikipedia (2008), Learning Management System. Website,

http://en.wikipedia.org/wiki/Learning_management_system. [cited at p. 9]

Wikipedia ~ (2007), SCORM.  Website, http://en.wikipedia.org/wiki/SCORM.
[cited at p. 9, 28]

Passardiere, B. D. L. and Dufresne, D. (1992), Adaptive Navigational Tools for Educational
Hypermedia. Proceedings of ICCAL 1992, pp. 555-567. [cited at p. 12]

Fink, J., Kobsa, A., and Nill, A. (1996), User-oriented Adaptivity and Adaptability
in the Avanti Project. Tech. rep., Eindhoven University of Technology, Netherlands,
http://wwwis.win.tue.nl/ah/. [cited at p. 12, 16, 37]

Brusilovsky, P., Schwarz, E., and Weber, G. (1996), Elm-art: An Intelligent Tutoring Sys-
tem on the World Wide Web. Proceedings of the Third International Conference, ITS.
[cited at p. 13, 17, 20, 21, 22, 28, 37, 48, 70|

Hockemeyer, C., Held, T., and D.Albert (1998), Rath a Relational Adaptive Tutoring Hy-
pertext www-environment Based on Knowledge Space Theory. Proceedings of CALISCE’98,
4th International conference on Computer Aided Learning and Instruction in Science and

Engineering, pp. 417-423. [cited at p. 13, 18, 20, 28]

Specht, M. and Klemke, R. (2001), ALE - Adaptive Learning Environment. Proceedings
of WebNet’2001, World Conference of the WWW and Internet. AACE, pp. 1155-1160.
[cited at p. 13, 20, 45]

105


http://www.infobase.co.in/
http://www.masie.com/
http://coe.sdsu.edu/eet/articles/webbtraining/start.htm
http://en.wikipedia.org/wiki/Learning_management_system
http://en.wikipedia.org/wiki/SCORM
http://wwwis.win.tue.nl/ah/

[26]

[27]

[28]

[30]

[31]

[32]

[33]

[35]

[38]

Eklund, J. and P.Brusilovsky (1998), The Value of Adaptivity in Hyperme-
dia Learning Environments: A short review of empirical evidence. Website,

http://wwwis.win.tue.nl/ah98/Eklund.html. [cited at p. 15]

Bra, P. D. and Calvi, L. (1998), AHA: a Generic Adaptive Hypermedia System. Proceedings
of the 2nd Workshop on Adaptive Hypertext and Hypermedia, pp. 5—12. [cited at p. 16, 18]

Eklund, J. and Sawers, J. (1996), Customising Web-based Course Delivery in West with
Navigation Support. Proceedings of WebNet96, San Francisco, October, pp. 534-535.
[cited at p. 16]

Rich, E. (1989), User Models in Dialog Systems, chap. Stereotypes and User Modeling.
Springer Verlag. [cited at p. 17]

Kobsa, A. (1993), Adaptive User Interfaces: Principles and Practice, chap. User modeling:
Recent Work, Prospects and Hazards. North-Holland: Amsterdam. [cited at p. 17]

Kass, R. and Stadnyk, I. (1992), Using User Models to Improve Organizational Information.
Proceedings of the 3rd International Workshop on User Modeling. [cited at p. 17]

Eklund, J. (1995), Cognitive Models for Structuring Hypermedia and Implications for
Learning from The World Wide Web. Proceedings of AusWeb. [cited at p. 17]

Ottmann, T. and Tomek, I. (1998), Proceedings of edmedia/ ed-telecom 98. World Con-
ference on Educational Multimedia and Hypermedia & World Conference on Educational

Telecommunications. [cited at p. 18]

Brusilovsky, P. and Bra, P. D. (1998), Second Workshop on Adaptive Hyper-
text and Hypermedia. website, eindhoven University of Technology, NL available at

http://wwwis.win.tue.nl/ah98/Proceedings.html. [cited at p. 19]

Brusilovsky, P. and Milln, E. (2007), User Models for Adaptive Hypermedia and Adaptive
Educational Systems, pp. 3-53. The Adaptive Web, LNCS 4321 Springer-Verlag Berlin
Heidelberg. [cited at p. 19]

Carro, R., Pulido, E., and Rodrguez, P. (1992), Dynamic Generation of Adaptive Internet-
based Courses. Journal of Network and Computer Applications, 22, 4, 249-257. [cited at p. 19]

Kumar, A. (2006), A Scalable Solution for Adaptive Problem Sequencing and Its Evaluation.
Wade, V., Ashman, H., and Smyth, B. (eds.), Proc. of 4th International Conference on
Adaptive Hypermedia and Adaptive Web-Based Systems (AH’2006), vol. 4018 of Lecture
Notes in Computer Science, pp. 161-171, Springer Verlag. [cited at p. 19]

Sosnovsky, S. and Brusilovsky, P. (2005), Layered Evaluation of Topic-based Adaptation to
Student Knowledge. Proceeding of Fourth Workshop on the Evaluation of Adaptive Systems
at 10th International User Modeling Conference, UM 2005, pp. 47-56. [cited at p. 19]

106


http://wwwis.win.tue.nl/ah98/Eklund.html
http://wwwis.win.tue.nl/ah98/Proceedings.html

[39]

[40]

[41]

[44]

[46]

[47]

Steinacker, A., Faat, A., Seeberg, C., Rimac, I., Hrmann, S., Saddik, A., and Steinmetz, R.
(2001), Medibook: Combining Semantic Networks with Metadata for Learning Resources to
Build a Web Based Learning System. Proceedings of ED-MEDIA’2001 - World Conference
on Educational Multimedia, Hypermedia and Telecommunications. AACE (2001), pp. 1790~
1795. [cited at p. 20]

Henze, N. and Nejdl, W. (1999), Adaptivity in the KBS Hyperbook System. 2nd Workshop
on Adaptive Systems and User Modeling on the WWW (Toronto, Canada, May 1999).
[cited at p. 20, 24, 37, 78]

Aroyo, L. and Dicheva, D. (2001), Concept-based Approach to Support Learning in a
Web-based Support Environment. In Proceeding of AIED’ 2001, pp. 1-12, 10S Press.
[cited at p. 20]

Henze, N. and Nejdl, W. (2001), Adaptation in Open Corpus Hypermedia. International
Journal of Artificial Intelligence in Education, 12 (4), 325-350. [cited at p. 20, 21, 28, 70]

Prentzas, J., Hatzilygeroudis, 1., and J.Garofalakis (2002), A Web-based Intelligent Tu-
toring Systems Using Hybrid Rules as Its Representation Basis. Proc. of 6th International

Conference on Intelligent Tutoring Systems (ITS’2002). Lecture Notes in Computer Science,
Vol. 2363. Springer-Verlag (2002), pp. 119-128. [cited at p. 20]

Brusilovsky, P., Eklund, J., and Schwarz, E. (1998), Web-based Education for All: A Tool

for Developing Adaptive Courseware. Thistewaite, H. A. P. (ed.), Proceedings of Seventh
International World Wide Web Conference, vol. 30, pp. 291-300. [cited at p. 20, 44, 45]

Henze, N. and Nejdl, W. (1999), Student Modeling for KBS Hyperbook System Using
Bayesian Networks. Tech. rep., Technical report, University of Hannover,, available online

at http://www.kbs.uni-hannover.de/paper/99/adaptivity.html. [cited at p. 20, 45]

Zhao, C. and Wan, L. (2006), A Shortest Learning Path Selection Algorithm in E-learning.
Proceedings of the Sixth IEEE International Conference on Advanced Learning Technologies
(ICALT 2006). [cited at p. 21, 30, 37, 48, 59, 61, 71]

Brusilovsky, P., Schwarz, E., and G.Weber (1996), A Tool for Developing Adaptive Elec-
tronic Textbooks on WWW. Proceedings of WebNet’96 - World Conference of the Web
Society. [cited at p. 22, 28, 70]

Bra, P. (1996), Teaching Hypertext and Hypermedia Through the Web. Proceedings of
WebNet 96 World Conference. cited at p. 23]

Gasevic, D., Djuric, D., and Devedzic, V. (2006), Model Driven Architecture and Ontology
Development. Springer-Verlag Berlin Heidelberg. [cited at p. 27]

Hoffer, J. A., George, J. F., and Valacich, J. S. (1998), Modern Systems Analysis and
Design, chap. Designing Database: Logical Data Modeling, pp. 599-640. Addison Wesley.
[cited at p. 27, 79]

107



[51]

[52]

[53]

[54]

[55]

[56]

[57]

Hoffer, J. A., George, J. F., and Valacich, J. S. (1998), Modern Systems Analysis and Design,
chap. Designing Physical Files and Database, pp. 641-682. Addison Wesley. [cited at p. 27,
79]

da Silva, D. P., Durm, R., Duval, E., and H.Olivie (1998), Concepts and Documents for
Adaptive Educational Hypermedia: a Model and a Prototype. Proceedings of Second Adap-
tive Hypertext and Hypermedia Workshop at the Ninth ACM International Hypertext Con-
ference Hypertext’98. Eindhoven University of Technology, pp. 35-43. [cited at p. 28]

Henze, N., Nejdl, W., and Wolpers., M. (1999), Modeling Constructivist Teaching Func-
tionality and Structure in the KBS Hyperbook System. Proceedings of AIED99 Workshop

on Ontologies for Intelligent Educational Systems. [cited at p. 28]

Papanikolaou, K., Grigoriadou, M., Kornilakis, H., and Magoulas, G. (2003), Personalising
the Interaction in a Web-based Educational Hypermedia System: the case of inspire. User

Modeling and User Adapted Interaction, 13, 3, 213-267. [cited at p. 28, 44]

Oberlander, J., M.O’Donell, C.Mellish, and A.Knott (1998), Conversation in the Museum:
Experiments in Dynamic Hypermedia with the Intelligent Labeling Explorer. The New
Review of Multimedia and Hypermedia, 4, 11-32. [cited at p. 28]

Ritter, S. (1997), Pat Online: A Model-tracing Tutor on the World-wide Web. Proceedings
of 8th World Conference on Artificial Intelligence in Education, pp. 11-17. [cited at p. 28]

Mitrovic, A. (2003), An Intellignet SQL Tutor on the Web. International Journal of Arti-
ficial Intelligence in Education, 13, 173-197. [cited at p. 28]

Choquet, C., Danna, F., Tchounikine, P., and Trichet, F. (1998), Modeling the Knowledge-
based Components of a Learning Environment within the task/method paradigm. Proceed-

ings Intellegent Tutoring System Conference, vol. 1542 of LNCS, pp. 56—65. [cited at p. 29]

Carchiolo, V., Longheu, A., and Malgeri, M. (2002), Adaptive Formative Paths in a Web-
based Learning Environment. FEducational Technology & Society, 4, 64—75. [cited at p. 30, 31,
59, 61, 71]

Karampiperis, P. and Sampson, D. (2004), Adaptive Learning Object Selection in Intelligent
Learning Systems. Interactive Learning Research, 15, 389—407. [cited at p. 30]

Trella, M., C.Carmona, and Conejo, R. (2005), Medea: an Open Service-based Learning
Platform for Developing Intelligent Educational Systems for the Web. Proceedings of Work-
shop on Adaptive Systems for Web-based Education at 12th International Conference on

Artificial Intelligence in Education. [cited at p. 32

Anh, N. V. and Ho, S. D. (2006), ACGS: Adaptive Course Generation System - an Effi-
cient Approach to Build E-learning Course. Proceedings of the IEEE Sizth International
Conference on Computers and Information Technology, pp. 259-265. [cited at p. 37, 72, 100]

108



[63]

[64]

[71]

[72]

[76]

Anh, N. V. and Ho, S. D. (2006), Applying Weighted Learning Object to Build Adaptive
Course in E-learning. Learning by Effective Utilization of Technologies: Facilitating Inter-
cultural Understanding, Frontiers in Artificial Intelligence and Applications, vol. 151, pp.

647-648. [cited at p. 37, 60, 100]

Anh, N. V., Kien, D. H., and Dam, H. S. (2008), Applying Collaborative E-learning to De-
velop a Question - Answering System. Journal of Research and Development on Information

& Communications Technology, 20, 5—12. [cited at p. 37, 98]

Korb, K. B. and Nicholson, A. E. (2004), Bayesian Artificial Intelligence. CHAPMAN and
HALL/CRC. [cited at p. 41]

Pearl, J. (1988), Probabilistic Reasoning in Expert Systems: Networks of Plausible Inference.

San Francisco: Morgan Kaufmann Publishers, Inc. [cited at p. 41]

Russell, S. J. and Norvig, P. (2003), Artificial Intelligence a Modern Approach, chap. Prob-
abilistic Reasoning Sytems, pp. 436-470. Pearson Education. [cited at p. 41, 50, 64, 67]

Brusilovsky, P. and Anderson, J. (1998), Act-r Electronic Bookshelf: an Adaptive System for
Learning Cognitive Psychology on the Web. In Proceedings of WebNet’98, World Conference
of the WWW, Internet, and Intranet. AACE, pp. 92-97. [cited at p. 44]

Ardissono, L., Console, L., and Torre, I. (2001), An Adaptive System for the Personalised
Access to News. AI Communications, 14, 129-147. [cited at p. 45]

MILLALN, E. and PELREZ-DE-LA-CRUZ, J. (2002), A Bayesian Diagnostic Algorithm
for Student Modeling and Its Evaluation. User Modeling and User-Adapted Interaction, 12,
281-330. [cited at p. 45, 53]

Pirrone, R., Pilato, G., Rizzo, R., and Russo, G. (2005), Learning Path Generation by
Domain Ontology Transformation. AI*IA, LNAI 3673, pp. 359-369. [cited at p. 48, 59, 71]

Anh, N. V., Ha, N. V., and Dam, H. S. (2009), Developing Adaptive Hypermedia System
Based on Learning Design Level B with Rules for Adaptive Learning Activities. Journal of

Natural Science, Vietnam Nation University, 25(1), 1-12. [cited at p. 54, 99, 100]

Kiefer, M., Lausen, G., and Wu, J. (1995), Logical Foundations of Object-oriented and
Frame-based Languague. Journal of ACM, 42, 741-843. [cited at p. 54]

Russell, S. J. and Norvig, P. (1995), Artificial Intelligence A Modern Approach, chap.
Informed Searched Methods, pp. 92-121. Prentice Hall, Upper Saddle River. [cited at p. 64]

Hart, P. E., Nilsson, N. J., and Raphael, B. (1968), A Formal Basis for the Heuristic Deter-
mination of Minimum Cost Paths. IEEE Transactions on Systems Science and Cybernetics
SSCY, 2, 100-107. [cited at p. 64, 67]

Anh, N. V., Ha, N. V., and Dam, H. S. (2008), Contructing a Bayesian Belief Network to
Generate Learning Path in Adaptive Hypermedia System. Journal of Computer Science

and Cybermetics, 24 (1), 12-19. [cited at p. 98, 99, 100]

109



[77) Anh, N. V., Nguyen, V. H., Ho, S. D., and Sasaki, H. (2008), Bayesian Network Student
Model for Adapting Learning Activity Tasks in Adaptive Course Generation System. Pro-
ceeding of Technology Enhanced Learning Conference (TeLearn). [cited at p. 98, 99, 100]

110



Phu luc

111



Phu luc A

Phan tich thiét ké chi tiét mét s6 ca si

dung

Phan tich chi tiét mot so ca st dung
Nguaoi hoc tra 16i ciu haéi
Tac nhan: Ngusi hoc

Muc dich st dung: Cho phép ngudi hoc tra 16i cac cau hoi diéu tra, cac cau héi kiém tra kién

thitc va thuc hién cac bai tap.

M té chung: Sau khi dang nhap thanh cong, ngusi hoc tién hanh tra 16i cac cau hoi diéu tra,
cau hoi trac nghiem kiém tra kién thiic,]Jam céc bai tap lien quan dén mon hoc. Két qua céac bai

kiém tra duge luu trit va lam co s6 cho viec cap nhat LearnerProfile.
Lop di liéu:
- Lép dit lieu Cau hdi luu trix tap cau hoi didu tra va kiém tra kién thic cia mon hoc.
- Lép du lieu Trd loi luu trit cac phuong an tra 16i cac cau hdéi cia ting ngudsi hoc.
Lop giao dién:

- Lé6p giao dien Dang nhdp cung cap cho ngudi diing giao dién nhap tén dang ky va mat

khau dé truy cap hé thong.

- Lé6p giao dien Trd l0i cau hdi cung cap cho ngudi hoc thie hién viéc trd 16i cac cau hoi

diéu tra, cac cau hoi tric nghiem kiém tra kién thtc va thuc hien cac bai tap.
Lép diéu khién:

- Lép diéu khién Dang nhdp tién hanh kiém tra tai khodn clia ngudi diing, néu ngusi diing
dang nhap thanh cong cho phép ngudi ding sit dung céc chitc nang ciia hé théng, trong

112



truong hop ngudi ding khong dang nhap duge (chua cé tai khoan) 16p dicu khién dé nghi
ngudi dung dang ky tai khoan mdi.

- Lép diéu khién Cau héi truy van céc cau hoéi lien quan dén noi dung hoc va dé nghi nguoi

hoc tré loi.
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/I_H 7: CapNhat( )
| |

Hinh A.1: Biéu do tuan tu ca sit dung Nguoi hoc tra 16i cau hoi

2:KiemTra( )
e

-O)
: frmDangNhap

:DangKy()
\ T

3
:DangNhap()

7

: NguoiHoc

: ctriCauHoi : frmTraLoiCauHoi

@ 7: CgNhat()
|

:Traloi

ctriCapNhatP Huo ngAnTraloi

Hinh A.2: Bicu do cong téac ca sit dung Ngudi hoc tra 15i cau hoi
Hinh A.1 va hinh A.2 mo6 t4 biéu do tuan tiy va cong tac cac hoat dong trong ca st dung dung
Ngudi hoc va tra 16i cau hoi:
1. Ngudi sit dung dang nhap hé thong
2. He thong kiém tra tai khoan ngusi ding, tai khoan hop lé, thuc hien budc 4
3. Ngusi dung ding ky mot tai khodn méi

4. He thong Iuu thong tin dinh danh ngudsi dung
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5. He thong truy van 16p dit lieu cau héi lien quan dén mon hoc

6. Hién thi cau héi thong qua 16p giao dien Tra 16i dé ngudi hoc dua ra cac phuong an tra

loi

7. He thong cap nhat cic két qua tra 18i clia ngudi diing

Khai bao ndéi dung hoc

Tac nhan: Ngusi thiét ké

Muc dich sw dung: Cho phép ngusi hoc khai bao ndi dung mon hoc.

Mé td chung: Hé thong cung cap cho nguoi déng vai tro thiét ké khai bdo noi dung mon
hoc: Gom tap hgp cac khai niém, cac hoat dong hoc tap, cac thuoc tinh ctia khai niém, cac hoat
dong hoc tap, quan hé gitta chiing. Thém vao d6 ngudi thiét ké cling xac dinh noi dung cho cac
khai niém va hoat dong. Noi dung ctia mon hoc duge luu trit trong co s6 di lieu.

Lop di liéu: Lép dit lieu Mon hoc luu trit néi dung moén hoc.

Lép giao dién: Lép giao dien Khai bdo noi dung mon hoc cung cap giao dién cho phép ngudi

thiét ké khai bdo mon hoc.

Lép diéu khién: Lép diéu khién Khai bdo noi dung mon hoc tién hanh cap nhat noi dung

mon hoc.
~ Thietke frmKhaiBaoNaDuononHoc ctrIKhaiB_éoNo... —MonHoc
2: KiemTra() ‘

3: ThongBao( )

4: CapNhat()

|
|
|

Q 1: KhaiBaoNoiDung() | | 1
|
|
|

Hinh A.3: Biéu do tuan tu ca st dung Khai bao noi dung mon hoc

Hinh A.3 v& hinh A.4 mo6 ta biéu do tuan tiy va cong tac cic hoat dong trong ca st dung

dung Khai bao noi dung mén hoc:

1. Ngusi thiét ké khai bao noi dung mon hoc
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1: KhaiBaoNoiDung( )
—>

£ O

: ThietKe : frmKhaiBaoNoiDungMonHoc

$2: KiemTra()
3: ThongBao( )T

C

ctrIKhaiBaoNo.iDuononHoc

<—
4: CapNhat()
: MonHoc

Hinh A.4: Bicu do cong téc ca st dung Khai bédo noi dung mon hoc

2. Hé théng kiém tra tinh ding dan céc thanh phan ndi dung mon hoc.
3. Thong bao phan hoi

4. Cap nhat noi dung mon hoc vao 16p dit lieu Mon hoc

Xay dung co ché thich nghi
Tac nhan: Nguoi thiét ké

Muc dich s@ dung: Cho phép nguvi thiét ké khai bédo cac luat dé lya chon ndi dung va
tién trinh hoc phit hgp véi ngusi hoc.

Mé td chung: Can cit vao noi dung khoa hoc, ngusi thiét ké xay dung cac tap luat lam
cd s& dé he théng thuc hién viec Iva chon noi dung, xay dung tién trinh hoc, hoat dong hoc phit
hgp véi ngudsi hoc.

Lop dw liéu: Lép dit lieu Ludt thich nghi luu trit tap luat thich nghi déi vé6i méi mon hoc

cu thé.

Lép giao dién: Lép giao dien Xay dung Co ché thich nghi cho phép ngusi thiét ké khai
bao tap luat.

Lép diéu khién: Lép dieu khién Xay dung Co ché thich nghi thuc hién viec cap nhat tap
luat thich nghi.

Hinh A.5 v& hinh A.6 mo6 t& biéu do tudn tiy va cong tac cidc hoat dong trong ca sit dung
dung Xay dung co ché thich nghi:
1. Ngudi thiét ké khai bao luat thich nghi.
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2. Hé théng kiém tra tinh ding dan céc luat.
3. Thong bao phan hoi.

4. Cap nhat noi dung tap luat.

2 O O i

. . . .
: Thietke LuatThichNghi

frmXayD unquCheThicth hi ctriXayD ﬁgC...
1: KhaiBaoLuat() ‘

|
u 2: KiemTra() |
|
\

3: CapNhat()

| I

|
|
|
4: ‘ThongBao( ) /u
|
|

Hinh A.5: Biéu do tuan tu ca sit dung Xay dung co ché thich nghi

2 Ie

: Thietke
_— frmXayDungCoCheThichNghi

1: KhaiBaoluat( )
—>

2: K\temTra( )

O

ctriXayDungCoCheThichNghi

4: Tho&‘ao

<
. . 3: CapNhat()
: LuatThichNghi

Hinh A.6: Bicu do cong téc ca st dung Xay dung co ché thich nghi

Cap nhat thong tin ngudi hoc
Tac nhan: He thong
Muc dich st dung:Hé thong thie hién cap nhat thong tin vé ngusi hoc mdi khi ngudi hoc

tuong tac vdi he thong, thong tin vé ngudi hoc dude luu trit trong profile tuong ting lam co sé

cho viéc thich nghi lya chon néi dung va hoat dong hoc.

Mé ta chung: He thong thie hien cap nhat cac thong tin vé ngudi hoc trong profile tuong ting

modi khi ngudi hoc ¢ tuong téc véi hé thong nhu tra 10i cdc cau héi tham do, thie hién cac cau
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hoi kiém tra, lam cac bai tap, va duyét céc noi dung hoc tap.
Lép di liéu: Lop dit lieu UserProfile luu trit cac thong tin vé ngudi hoc.

Lép diéu khién:

- Lop diéu khién Ddnh Gid Nguoi hoc tién hanh danh gia, phan loai nhu cau ctia ngudi hoc
ciing nhu trinh do kién thic clia ngudi hoc trén co s cac két qua tra 16i clia ngusi hoc
khi tham gia tra 16i cdc cau hoi.

- Lép diéu khién Cap nhat UserProfile thuc hien cap nhat thong tin vé ngudi hoc, néu
ngudi hoc chua tham gia hé théng, 16p diéu khién tao méi UserProfile dé luu trit thong

tin ngudi hoc.

2 O

: HeThong ctrIDanhQ; aNg... ctrICaQNrEtUse...

u1 : ThongTin(Userl | D D
|

| |

| |

| |

|

|

O i

: UserProfile

:Traloi

1A%

LayPhuongAnTraLoi( )

A

3: DanhGiaPhanLoai( )

4: UserProfiI*a( )

|
|
|
|
‘ 5: CapNhat() _ |
\ L

Hinh A.7: Biéu do tuan tu ca st dung Cap nhat UserProfile

—

Hinh A.7 va hinh A.8 mo6 ta biéu do tuan tir va cong tac cac hoat dong trong ca sit dung dung

Cap nhat UserProfile:
1. He théng dinh danh ngusi hoc
2. He thoéng truy van cac két qua tra 18i ctia ngudi hoc tir 16p dit lieu Tra 1oi

3. Heé thong thyc hién viec danh gia kién thic vé mon hoc clia ngudi hoc trén cd sé cac két
quéa tra loi.
4. S hiéu biét cac khac niém, mitc do hoan thanh céc hoat dong ctia moén hoc ciia ngusi

hoc duge danh gia lai.

5. He thong cap nhat UserProfile.
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X O
:HeThong 5: CapNhat()

: UserProfile ~ctriCapNhatUserProfile

\L1 : ThongTin(UserID) %: UserProfile()

2: LayPhuongAnTraLoi( )

@ <
. H H ‘ ‘
3: DanhGiaPhanLoai( ) .
: ctriDanhGiaNguoiHoc :Traloi

Hinh A.8: Biéu do cong téc ca st dung Cap nhat UserProfile

Ca sit dung Tao tién trinh hoc
Tac nhan: He thong

Muc dich st dung: Xay dyng tién trinh hoc phit hgp v6i nhu cau, muc tiéu ciia ngudi hoc
trén c¢o sG danh gid mo hinh ngudsi hoc.

Mé td chung: Can cit vao viéc phan loai, danh giad nguoi hoc, v6i moi muc tiéu cua ngudi
hoc, hé théng thie hién xay duyng tién trinh hoc phit hgp véi titng muc tiéu ctia ngudi hoc
bang cach Iia chon cac noi dung hoc phit hgp trong mo hinh noi dung hoc 1a tap cac khai
niém, cac hoat dong hoc tap. Bu6c tiép theo, hé thong tién hanh xay dyng mot tién trinh hoc
nham dap tng tét nhat cac muc tidu va goi ¥ cho ngusi hoc tiép can mon hoc theo tién trinh nay.
Lop di liéu:

- L6p du lieu UserProfile luu trit cac thudc tinh ctia cia ngusi hoc.

- Lép dit lieu Mén hoc luu trit noi dung moén hoc

- Lép du liéu Luat thich nghi luu trit tap luat thich nghi
Lép giao dién: Lop giao dien Noi dung hoc hién thi tién trinh hoc phit hop cho ting ngudi hoc.

Lép diéu khién: Lép diéu khién Tao tién trinh hoc thuc hién cac thuat toan xay dung tién
trinh hoc phit hgp dé lya chon céc noi dung hoc phit hgp cho timg ngusi hoc.

Hinh A.9 v& hinh A.10 mo6 ta biéu do tuan ty va cong tac cic hoat dong trong ca sit dung dung
Tao tién trinh hoc:

1. Hé théng dinh danh ngudi hoc

2. He thong truy van thong tin vé ngudi hoc tit 16p dit lieu UserProfile
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(=2}

2 O [

_HeThong : LuatThichNghi

: UserProfile

ctriTaoTi enTrl nhHoc

Thongtin( UserID* ‘

C*: LayNoiDung(

: MonHoc

O X

: frmNoiDungHoc  _: Nguoihoc

4: TapLuat()

5: LHHAaChonTlenTrl nhHoc( )

ik
LH 2: LayUse(ProfiIe( )

|
w
|
|

LS: TienTrinhHoc( )‘

P

Hinh A.9: Biéu do tuan tiu ca sit dung Tao tién trinh hoc

2: Lay%arProfile( )

: UserProfile

:MonHoc

/

1: Thongtin(UserID 4: Tapluat()
gtin( ) /<\ N
5: LuaChonTienTrinhHoc( ) kj
: HeThong : ctryéoTienTrinhHoc

3: LayNoiDung( )

’ ) 6: TienTrinhHoc( )

: Nguoihoc

@

: frmNoiDungHoc

: LuatThichNghi

Hinh A.10: Biéu do cong téc ca st dung Tao tién trinh hoc

hoc, tap luat thich nghi.

. Heé théng truy van noi dung mon hoc.

. Heé théng truy van tap luat thich nghi.
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. He thong tién hanh xay dung tién trinh hoc trén co s§ thong tin ngudi hoc, noi dung mon

. Heé théng hién thi tién trinh, noi dung hoc phit hgp véi ngusi hoc.



Lua chon hoat dong hoc
Tac nhan: Heé thong

Muc dich s@ dung: Lia chon cac hoat dong phit hgp dé huéng dan ngusi hoc hoan thanh mot

noi dung hoc cu thé cia mon hoc.

Moé td chung: Can ct cac két qua kiém tra, thic hién cac bai tap ctia ngudi hoc duge luu trit
trong UserProfile, hé thong goi ¥ cac hoat dong ngudi hoc can phai thiyc hién.Cac hoat dong
nay dude Iira chon tit tap cic hoat dong hoc tap ma ngudi thiét ké khai bao trong qua trinh xay
dung ndi dung hoc.
Lop di liéu:

- Lép du lieu UserProfile luu trit cac thudc tinh ctia ctia ngudi hoc.

- L6p dit litu Moén hoc luu trit noi dung moén hoc

- Lép du liéu Luat thich nghi luu trit tap luat thich nghi
Lép giao dién: Lép giao dien Noi dung hoc hién thi hoat dong hoc phit hgp cho titng ngusi hoc.

Lop diéu khién: Lép diéu khién Luya chon hoat dong hoc tap thuc hién cac thuat toan dé
lira chon cac hoat dong hoc phtt hgp cho tirng ngusi hoc.

Hinh A.11 v& hinh A.12 m6 t& biéu do tuan ty va cong tac cac hoat dong trong ca sit dung

O i O X

:frmNoiDungHoc  _: Nguoihoc

_HeThong : LuatThichNghi - UserProfile : MonHoc
ctrLuaC honHo -
1‘: ThongTin(UserID) ‘
LH 2: LayUs?rP rofile()

4: TapLuat() ‘

5: LuaChonHoatDongHoc( )

005

| |
3 LayNoiDung() ﬂ ‘
‘ 6: oatDongHocTaA( )

| |
| |

gl |
| |
| |
| :
|

Hinh A.11: Biéu do tuan tu ca sit dung Lua chon hoat dong hoc tap

dung Lya chon hoat dong hoc tap:

1. He théng dinh danh ngusi hoc
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1: ThongTin(UserID)
—— O | Q
5: LuaChonHoatDongHoc( ) |
: HeThong : rILuaéhon oatDong : frmNoiDungHoc
4: TapLuat()

\2}: LayUserProfile()
6: Hoa

D\%ngHocTap( )
3: LayNoiDung()

L J oz
: MonHoc

: UserProfile

: LuatThichNghi

: Nguoihoc

Hinh A.12: Biéu do cong téc ca st dung Lua chon hoat dong hoc tap

2. He thong truy van thong tin vé ngudi hoc tit 16p dit lieu UserProfile
3. He théng truy van noi dung mon hoc.
4. Heé théng truy van tap luat thich nghi.

5. He thong tién hanh Iia chon hoat dong hoc trén co sé thong tin ngudi hoc, noi dung mon
hoc, tap luat thich nghi.

6. He thong goi ¥ ngudi hoc cic hoat dong can phai thiyc hién.

Biéu d6 16p cac d6i tuong dif lidu

Hinh A.13 mo td4 mdéi quan hé giita cac 16p déi tuong dit liéu chinh véi nhitng thuoc tinh va
phuong thic co ban:

- Moén hoc: Luu trit néi dung mon hoc.

UserProfile: Luu trit cac thong tin vé ngudi hoc

Luat thich nghi: Luu tri tap luat thich nghi cia mon hoc

Cau héi: Luu trit cac cau hoéi tham do, kiém tra danh gia

- Tra 16i: Luu trit két qua tra 16i cac cau hoi kiém tra ctia ngudi hoc.

121



LuatThichNghi

E8LuatiD
E5NoiDung

[ Them()
[®sua()
[®Xoa()

STapLuat()

MonHoc

E3MonhocID

®¥Lay NoiDung()
[ Them()
[Ssua(
[®Xoa()
« N\

UserProfile

CauHoi

& CauhoilD
&5Noidung
&5PhuongAnTraLoiA
&5PhuongAnTraloiB
&3PhuongAnTralLoiC
&3PhuongAnTralLoiD
&5DapAn

E8useriD

[SLayUserProfile()
¥ Them()

[®sua()
®Xo0a()

[ Them()
[®sua()
®¥xoa()

.LayCauI1-|oi()

\l/*

TralLoi

&5 TraLoilD
E8PhuongAn

[®Them()
I®sua()
®Xoa()

[SLayTraloi()

Hinh A.13: Biéu do 16p cac doi tuong dit licu
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Phu luc B

Bang phan bo xac suat cé diéu kién cua

cac nuat trong mang

Bang B.1: CPT cho nit Xac dinh tinh tit chi s6 lugng, tinh chat

N1t cha N1t con
- ., | Xac dinh tinh tit chi s6 lugng, tinh chat
Kéc dinh thye the Finished Not - finished
Finished 0.6 0.4
Not-finised 0.01 0.99

Bang B.2: CPT cho nut Xac dinh thudc tinh don

N1t cha N1t con

Xac dinh thuoc tinh don

Finished | Not - finished
Finished 0.9 0.1

Not-finised 0.1 0.9

Xac dinh tinh tir chi s6 lugng, tinh chat

Bang B.3: CPT cho nut Xac dinh thuoc tinh can quén ly

Nt cha Nt con
- L Xac dinh thudc tinh can quan ly
Xéc dinh thuoe tinh don Finished Not - finished
Finished 0.95 0.05
Not-finised 0.1 0.9
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Bang B.4: CPT cho ntt Mién gia tri

Mién gia tri
Acquired | Not - acquired
0.5 0.5

Bang B.5: CPT cho nit Xac dinh Mién gia tri ctia thuoc tinh

. . L , .. | Xac dinh mién gia tri thuoc tinh
Mién gia tri | Xac dinh thudc tinh quan ly Finished Not - finished
A rod Finished 0.6 0.4
cquire Not - finished 0.2 0.8
. Finished 0.5 0.5
Not-acquired Not-finished 0.1 0.9

Bang B.6: CPT cho nit Xac dinh Cac thuoc tinh ciia thuc the

o P .. . , .. | Xac dinh thuoc tinh ctia thuc thé
Xac dinh thye the | Xac dinh thudc tinh quan ly Finished Not - finished
Acquired Finished 0.55 0.45
Not - finished 0.35 0.65
Not-acquired Fin%s}}ed 0.15 0.85
Not-finished 0.01 0.99

Bang B.7: CPT cho nut Khai niém phu thudéc ham

Khai niém phu thuéc ham
Acquired | Not - acquired
0.35 0.65

Bang B.8: CPT cho nut Khai niém Khoa
Khai niéem Khoa
Acquired | Not - acquired

0.5 0.5
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Bang B.9: CPT cho nut Xac dinh Thudc tinh khoa

. L. N , Xac dinh tt khoa
Mien gia tri | Xac dinh tt | Phu thuoc ham Khoa Fimished | Not - fimishod
) Acquired 0.961 0.039
Fiishod Acquired Not-acquired | 0.902 0.008
HUSRE Notoncamired | Acquired 0.804 0.196
Acquired ot-acquire Not-acquired 0.51 0.49
Catre Aeouived Acquired 0.944 0.056
. cauire Not-acquired 0.86 0.14
Not-finished -
Not red Acquired 0.72 0.28
ot-acquire Not-acquired 0.3 0.7
. Acquired 0.902 0.098
. Acquired g ired | 0.86 0.14
Finished .
. Acquired 0.72 0.28
Not-acquired -
Not ed Not-acquired 0.3 0.7
otracqme . Acquired 0.92 0.08
Acquired -
_ Not-acquired 0.8 0.2
Not-finished e
Not red Acquired 0.6 0.4
ot-acquire Not-acquired 0.1 0.9

Bang B.12: CPT cho nit Chuyén doéi thuoc tinh thanh truong

Bang B.10: CPT cho nit Khai niém khoéa chinh
L , Khai niém khoéa chinh
Khéi ni¢m khéa Acquired | Not - acquired
Acquired 0.8 0.2
Not-acquired 0.1 0.9

Béng B.11: CPT cho nit Khai niém Khéa ngoai

PR ) Khai niém khoa ngoai
Khai niem khoa Acquired | Not - acquired
Acquired 0.8 0.2
Not-acquired 0.1 0.9

P L ., | Chuyen doi thuoc tinh thanh trudng
Xac dinh thuoc tinh thuc theé Fimished Not - finishod
Finished 0.99 0.01
Not-finished 0.1 0.9

Bang B.13: CPT cho nit Khai niém bang

Khé&i niém thuc thé

Khéi niém bang

Acquired | Not - acquired
Acquired 0.55 0.45
Not-acquired 0.3 0.70
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Bang B.14: CPT cho nit Khai niém trucong

PR ) Khai niém trucng
Khai niem bing Acquired | Not - acquired
Acquired 0.85 0.15
Not-acquired 0.45 0.55

Bang B.15: CPT cho nit Khai niém ban ghi

PP , Khai niém ban ghi
Khai niem bing Acquired | Not - acquired
Acquired 0.85 0.15
Not-acquired 0.45 0.55

Bang B.16: CPT cho nit Xac dinh, dinh nghia bang dit liéu

Dinh nghia bang

Chuyén doi thuoc tinh thanh truong

Khéi niém bang

Finished | Not - finished
. Acquired 0.64 0.36
Finished Not - acquired 0.1 0.9
. Acquired 0.6 0.4
Not-finished Not-acquired 0.01 0.99

Béang B.17: CPT cho nit Ngon ngit SQL

Ngon ngtt SQL
Acquired | Not - acquired
0.75 0.25

Bang B.18: CPT cho nut Truy van tao bang dit lieu

Dinh nghia cac bang dit licu

Truy van tao bang

Ngon ngtt SQL

Finished | Not - finished
. Acquired 0.64 0.36
Finished Not - acquired 0.1 0.9
. Acquired 0.6 0.4
Not-finished Not-acquired 0.01 0.99
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Bang B.19: CPT cho ntt Truy van cap nhat dit licu

Dinh nghia cac bang dit lieu

Ngon ngit SQL

Truy van cap nhat dit lieu

Finished | Not - finished
. Acquired 0.75 0.25
Finished Not - acquired 0.5 0.5
- Acquired 0.5 0.5
Not-finished Not-acquired 0.01 0.99

Bang B.20: CPT cho nut Truy van trich rat thong tin

Dinh nghia cac bang dit lieu

Ngon ngtt SQL

Truy van trich rat thong tin

Finished Not - finished
. Acquired 0.75 0.25
Finished Not - acquired 0.5 0.5
. Acquired 0.5 0.5
Not-finished Not-acquired | 0.0 0.99

Bang B.21: CPT cho nit Rang budc toan ven

Rang budc toan ven

Acquired

Not - acquired

0.75 0.25

Bang B.22: CPT cho nit Xac dinh rang buoc

Dinh nghia cac bang dit lieu

Rang budc toan ven

Xac dinh rang budc

Finished | Not - finished
.. Acquired 0.79 0.21
Finished Not - acquired 0.7 0.3
- Acquired 0.3 0.7
Not-finished Not-acquired 0.01 0.99

Bang B.23: CPT cho nit Khai niém quan hé

Khai niém quan hé

Acquired

Not - acquired

0.75 0.25

Bang B.24: CPT cho nut Liét ké cac dong tir

Liét ké cac dong tu

Acquired

Not - acquired

0.85 0.15
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Bang B.26: CPT cho nit Xac dinh Méi quan hé gitta cac thuc thé

Bang B.25: CPT cho nit Xac dinh kiéu quan hé

L = X4c dinh kiéu quan hé
Khéi niem Quan he Acquired | Not - acquired
Finished 0.85 0.15

Not-finished 0.1 0.9

Quan he | Xéc dinh thuc thé | Xd Kiéu ghe | Xd Dong tir Finishsfid hﬁ(gﬁhfimshe 5
. Finished 0.903 0.097
Finishod Finished Not-finished | 0.8 0.12
Not_finished Fln?s}'led 0.90 0.10
Acquired Not'—f%mshed 0.865 0.135
Finished Finished 0.676 0.324
. Not-finished 0.6 0.4
Not-finished —
Not_finished Finished 0.64 0.36
Not-finished 0.55 0.45
Finished Fin?s}'led 0.884 0.216
Finished Not'-f}nlshed 0.73 0.27
Not_finished Fm?sl'led 0.76 0.24
Not-acquired Not.—f%mshed 0.7 0.3
Finished Finished 0.28 0.72
.. Not-finished 0.1 0.9
Not-finished —
Not_finished Finished 0.2 0.8
Not-finished 0.01 0.99

Bang B.27: CPT cho nit Xac dinh thuoc tinh lap

Xac dinh thuoc tinh lap

Acquired

Not - acquired

0.8

0.2

Bang B.28: CPT cho nit Tach thudc tinh lap

L. L . Tach thuoc tinh lap
Xéc dinh thuoe (b 18D 1 prep o4 T Not - finished
Finished 0.75 0.25
Not-finished 0.1 0.9
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Bang B.29: CPT cho nit Khéi niém chuan 1

Khai niém chuan 1

Acquired

Not - acquired

0.75

0.25

Bang B.30: CPT cho nit Chuan héa dang chuan 1

Chuan héa INF

Quan hé Dinh nghia bang | Chuan INF | Tach tt lap Finished | Not - finished
Acquired Finished 0.60 0.40
.. Not-finished 0.5 0.5
Finished —
Not-acquired F1n¥s}.1ed 0.5 0.5
Acquired Not'—f%mshed 0.44 0.56
Acquired Fln?sl'led 0.5 0.5
Not_finished Not'—f?mshed 0.27 0.63
Not-acquired F1n¥s}.1ed 0.44 0.56
Not-finished 0.3 0.7
Acquired Fin%sl}ed 0.43 0.57
Finished Not'—f%mshed 0.18 0.72
Not-acquired Fm?s}}ed 0.36 0.64
Not-acquired Not'—f%mshed 0.2 0.8
Acquired Finished 0.28 0.72
.. Not-finished 0.1 0.9
Not-finished —
Not-acquired F1n¥s}.1ed 0.2 0.8
Not-finished 0 1

Bang B.31: CPT cho nit Xac dinh thuoc tinh khong khéa phu thuoc mot phan khoa

P . X4c dinh thuoc tinh khong khéa phu thuoc mot phan khoa
Chuan héa chuan 1 = e o Not - finished
Finished 0.75 0.25
Not-finished 0.1 0.9

Bang B.32: CPT cho nut Tach cac thuoc tinh phu thudoc vao khoa

= . .| Tach cac thuoc tinh phu thuéc khoa
Xd tt khong phu vao khéa Finished Not - finished
Finished 0.85 0.15
Not-finished 0.05 0.95

129




Bang B.33: CPT cho nit Khéi niem Chuan 2

Khéi niem Chuan 2

Acquired

Not - acquired

0.75

0.25

Bang B.34: CPT cho nit Chuan héa dang chuan 2

Tach cac thudc tinh phu thudc vao khoa

Khai niém chuan 2

Chuan hoéa dang chuan 2

Finished | Not - finished
. Acquired 0.76 0.24
Finished Not - acquired 0.7 0.3
- Acquired 0.2 0.8
Not-finished Not-acquired 0.01 0.99

Bang B.35: CPT cho nit Khai niem Chuan 3

Khai niem Chuan 3

Acquired

Not - acquired

0.5

0.5

Bang B.36: CPT cho nit Chuan héa dang chuan 3

Chuan héa dang chuan 2

Khai niém chuan 3

Chuan héa dang chuan 3

Finished | Not - finished
oL Acquired 0.72 0.28
Finished Not - acquired 0.7 0.3
. Acquired 0.05 0.95
Not-finished Not-acquired 0.01 0.99
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Phu luc C

Cau hoi kiém tra danh gia so bd kién

thirc cua ngudi hoc

Cau 1. Trong cac mo ta dudi day, mo ta nao la thuc thé:
A. Ngay 30 thang 4 nam 1975

B. Khach hang Nguyén Van A

C. Dia chi phong 210 nha C4

D. S6 dién thoai 0903090303

Cau 2. Trong cac mo ta dudi day, mo ta nao la kiéu thuc thé:
A. Don hang s6 125

B. Phiéu xuat kho ngay 19 thang 5

C. Phiéu xuét kho

D. Cong ty X

Cau 3. Trong cac mo td dudi day, mo ta nao la thudc tinh clia mot kidu thuc theé:
A. Hoéa don

B. Phiéu xuat kho

C. Khach hang

D. Tén ctia khéch hang

Cau 4. Thuoc tinh ndo ciia thyc thé khach hang dudi day khong phai 1a thuoc tinh don:
A. Tudi

B. Giéi tinh

C. Dia chi thuong tra

D. S6 chitng minh nhan dan

Cau 5: Thuec thé la:
A. Cac dbi tuong va moi lien két gitta cac doi tugng
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B. Cac ddi tugng dit lieu
C. Cac mdi lien két gitta cac doi tugng

D. Cac quan hée

Cau 6: Mo hinh thuc thé - quan hé bao gom 16p cac déi tuong:
A. Thuc thé va thuoc tinh

B. Céc ddi tugng dit lieu

C. Thuec thé, mbi quan hé vi thudc tinh

D. Cac mbi quan he

Cau 7: Dinh nghia ding nhéat vé bang dit lieu:

A. Bang la tap hop cac thuc thé

B. Béang la tap hop cac thudc tinh clia mot thuc thé

C. Bang thé hien moi cac quan hé gitta cac thuc thé

D. La mot bang dit lieu hai chiéu mo ta kiéu thuc thé, trong dé cac cot mo ta thudce tinh ciia

thuc thé, mdi mot dong cho thong tin cu thé vé mot déi tugng thuode kiéu thuc thé do

Cau 8: Khai niém mién gia tri:

A. Mién gia tri 1a tap hop cac gia tri ctia thuodc tinh
B. Mién xac dinh céc gia tri ctia thudce tinh

C. Gia tri ctia thudc tinh

D. Khong ¢6 phuong an nao dang

Cau 9: Cac thong tin bat buoc dé mo ta mot truong di lieu:
A. Ten truong, Kiéu di lieu, Mién gia tri

B. Ten truong, Mién gia tri, Gia tri mac dinh

C. Ten truong, mien gia tri, Thuoc tinh khéa hay khong

D. Ten truong, Kiéu dit lieu, Thuoc tinh khéa hay khong

Cau 10: Ban ghi dw lieu la:

A. Cac cot trong bang di ligu

B. Chtta thong tin vé kiéu thuc thé

C. Cac dong trong bang dit lisu mo ta thong tin vé mot déi tugng thuc thé
D. Tén truong, Kiéu dit lieu, Thuoc tinh khéa hay khong

Cau 11. Khai niém quan hé khong tuong duong véi khéi niém nao sau day:
A. Tich dé cac clia cac tap mien tri

B. Mot tép dit lieu

C. Mot mang hai chiéu

D. Mot bang di lieu

Cau 12. Khang dinh nao 1a phu thuoc ham:
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A. Ho tén — S6 chitng minh nhan dan
B. Ho tén — Dia chi
C. Ho tén — S6 dién thoai nha riéng

D. S6 chiitng minh nhan dan — Ho tén

Cau 13. Phy thuoc nao dudi day 1a phu thuoc day du:

A. (S6 thi tu, ma 16p) — Ho ten sinh vien

B. (S6 chiing minh nhan dan, ma nhan vién) — Qua trinh cong téac
C. (S6 hoa don, Ma khach hang)— Ho va tén khach hang
D. (

Ma sinh vién, ma 16p)— Ho va tén sinh vién

Cau 14. Dinh nghia dang vé khéa chinh:

A. La mot thude tinh cho phép xac dinh duy nhat mot ban ghi trong bang dit liéu

B. La mot tap cac thuoc tinh cho phép xac dinh duy nhat mot ban ghi trong bang dit lieu

C. La mot thuoc tinh hay tap cac thudc tinh cho phép xac dinh duy nhat mot ban ghi trong
bang dit liéu

D. La mot thudc tinh hay tap cac thuoc tinh cho phép xac dinh duy nhat mot quan hé trong
co s6 du lieu

Cau 15. Gia tri cac thanh phan ctia khéa qui dinh:

A. C6 thé nhan gia tri null

B. Khong thé nhan gia tri null hay céc gia tri khong xac dinh

C. C6 thé nhan gia tri null hay cac gia tri khong xac dinh

D. Khong thé nhan gia tri null nhung c6 thé nhan cac gia tri khong xac dinh

Cau 16. Muc tiéu ctia chuan hoéa dit lieu la:

A. Dam bao tinh nhat quéan dit lieu

B. Triét titu mic cao nhat cac kha nang xuat hién di thuong thong tin
C. Dam bdo tinh bdo mat di liéu

D. Dam béao cho viéc luu tri dit lieu

Cau 17. Quan hé R dudc goi 1a dang chuan 1 khi va chi khi:
A. Mot thuoc tinh c¢6 nhiéu gia tri khac nhau

B. Cac thuoc tinh chi chita gia tri nguyén t6

C. Mot quan hé c6 nhiéu hang

D. Mot quan hé c6 nhiéu cot

Cau 18. Quan hé R dugc goi la dang chuan 2 khi va chi khi:

A. Chuan 1 vi cac thudc tinh khong khéa phu thuoc day du vao khéa

B. Chuéan 1 va cac thudc tinh khong khoa phu thudc khong day di vao khoa

C. Chuan 1 va ton tai thuoc tinh khong khéa phu thudc day di vao khoa

D. Chuan 1 vi ton tai thuoc tinh khong khoa phu thudc khong day du vao khéa
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Cau 19. Trong quan hé dang chuan 3:

A. Khong ton tai thuoc tinh khong khoéa phu thudce vao khoa

B. Khong ton tai thuoc tinh khong khéa phu thuoc day du vao khoéa va s6 do bac cau
C. Ton tai thuoc tinh khong khéa phu thudce vao khoa va s6 do bac cau

D. Ton tai thuoc tinh khong khéa phu thudc vao khoéa

Cau 20. Ngon ngtt thao tac dit lidu la:

A. Mot tap cac ky hieu biéu dién di lieu

B. Mot tap cac quy téic biéu dién dit lieu

C. Mot tap cac phép toan diing dé thao tac tren cac hé co sé dit lieu
D. Mot tap cac phép toan dimng dé thao téc trén quan hé

Cau 21. Trong ngon ngit truy van, ngon ngit thao tac dit lieu DML bao gom cac chitc nang:
A. Truy van thong tin, thém, sita, x6a dit liéu

B. Bdo mat va quyéen truy nhap

C. Tao va stta x6a cau tric quan hé

D.BvaC

Cau 22. Thit tu ding trong cau lenh SELECT:

A. SELECT, FROM, GROUP BY HAVING, WHERE, ORDER BY
B. SELECT, FROM, WHERE, GROUP BY HAVING, ORDER BY
C. SELECT, FROM, GROUP BY HAVING, ORDER BY, WHERE
D. SELECT, FROM, WHERE, ORDER BY, GROUP BY HAVING

Cau 23. Cho quan h¢ Rma thué bao (K), Tén khach hang thué bao (TB), S6 dien thoai (SDT),
dia chi (DC). Chon cau dung sau day khi in ra cac s6 dién thoai c6 ciing tén thué bao "Nguyen
Van A":

A. SELECT Count(*) FROM R WHERE TB= ‘Nguyen Van A’

B. SELECT TB FROM R WHERE TB= ‘Nguyen Van A’

C. SELECT SDT FROM R WHERE TB= ‘Nguyen Van A’

D. SELECT DC FROM R WHERE TB= ‘Nguyen Van A’

134



Phu luc D

Cac nhiém vu cd ban dé hoan thanh bai

tap

1. Xac dinh cac thuc thé
2. Dinh nghia cac thudc tinh ciia thuc thé
3. Xac dinh khoa
4. Xac dinh quan hé
5. Xac dinh lyc lugng quan hé
6. Xéac dinh cac bang di ligu
7. Xac dinh truong di liéu
8. Kiéu dit lieu, mién gia tri
9. Xac dinh khoa
10. Xac dinh rang budc miic bang
11. Xac dinh rang budc miic trudng
12. Chuan héa dang chuan 1
13. Chuan héa dang chuan 2
14. Chuan hoéa dang chuan 3

15. Dinh nghia cac Cau truy van
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Phu luc E

Dix liéu th nghiém va két qua

Mot s6 két qua thd nghiém véi ndi dung khéa hoc "Thiét
ké cd sé dir liéu quan hé"

Quser2.tzt(Két qua danh gia mot s6 khai niem ban dau thong qua viec tra 16i cau hoi)

18:100 10:* 21:50 20:* 23:* 12:* 14:* 15:0 16:100 34:0 39:50 40:* 22:0 25:50 26:* 27:* 28:*
user20rgin.tzt(Két qua tinh toan xac suat miic do hiéu biét cac khai niém thong qua két qua
danh gia viéc tra 16i cau hoi)

Cac khai niem, nhiem vu duge gach chan 1a cac khai niem nguoi hoc c¢6 thé boé qua.

1: 85.99389 2: 87.65167 18: 77.034645 3: 80.12726

7: 50.541042 8: 51.495003 9: 54.678112 17: 54.248627
22: 55.434788 5: 51.576088 4: 85.0 6: 37.56384

23: 82.15732 10: 50.0 11: 46.439915 12: 35.0

14: 41.888145 13: 57.867317 19: 59.873592 20: 77.86292
21: 94.74475 24: 85.01758 34: 93.181816 31: 80.0

32: 62.000008 33: 46.437954 28: 84.3 25: 87.13637

26: 53.95186 27: 14.626734 30: 75.0 29: 39.470455

35: 35.364086 15: 49.79866 16: 20.1566 36: 33.29127

39: 93.609024 37: 40.510143 40: 30.000004 38: 31.488832

Auser2.tzt (Két qua viec thyc hien nhiem vu 3 - Xac dinh thyc thé)
3:75.0

user2-3.txt (Két qua tinh toan sau khi ngusi hoc thic hién nhiem vu 3 - X4c dinh cic thyc theé)
Céc khai niem, nhiem vu dugc gach chan la cac khai niém ngudi hoc c6 thé bé qua.

1: 89.656624 2: 91.02828 18: 87.185616 3: 91.8585

7: 55.19651 8: 54.15721 9: 56.03363 17: 56.583572

136



22:
23:
14:
21:
32:
26:
35:
39:

85.0 5: 73.75 4: 85.0 6: 63.682323

74.74849 10: 50.0 11: 47.219337 12: 35.0

50.0 13: 59.875004 19: 60.359383 20: 74.8994
74.8994 24: 55.557125 34: 75.0 31: 80.0

62.0 33: 41.192337 28: 75.0 25: 34.47317
30.306387 27: 21.972818 30: 75.0 29: 26.139603
31.48233 15: 45.0 16: 45.0 36: 30.185863

75.0 37: 35.172672 40: 50.0 38: 29.203638

Auser2.tat (Két qua viec thue hien nhiem vu 17 - Xac dinh thudc tinh cic thic thé)
3:75.0

17:

50.0

user2-17.txt (Két qua tinh toan sau khi ngudi hoc thyc hién nhieém vy 17 - Xac dinh cac
thuoc tinh ctia thyc theé)

Cac khai niem, nhiem vu duge gach chan 1a cac khai niém, nhiém vu ngudi hoc c6 thé bé qua.
7: 60.000004 8: 58.000004 9: 59.300007 17: 61.510002

22:
23:
14:
21:
26:
35:
39:

85.0 5: 73.75 4: 85.0 6: 68.626

5.000001 10: 49.999996 11: 49.097504 12: 35.0

50.0 13: 59.875 19: 64.7439 20: 46.999992

46.999992 24: 10.133043 34: 75.0 31: 80.0 32: 62.000008 33: 4.5395007 28: 75.0 25: 7.1051583
6.3451796 27: 4.825224 30: 75.0 29: 5.585202

4.3592305 15: 45.0 16: 45.0 36: 8.487385

75.0 37: 20.851673 40: 49.999996 38: 18.534496

Mot s6 két qua thir nghiém véi ndi dung khéa hoc "Lap

trinh hudng déi tugng"

Quserl.tzt(Két qua danh gia mot s6 khai niem ban dau thong qua viec tra 16i cau hoi)

actor:100 double:50 int:50 string:25 datatype:75 varible:* class:* object:75 method:25

user1Orgin.tzt(Két qua tinh toan xac suat miic do hiéu biét cac khai niém thong qua két qua

danh gia viéc tra 16i cau hoi)

Céc khai niem dugc in nghieng 1a céc khai niem ngudi hoc c¢é thé bd qua.
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Bang E.1: Gia tri dinh luong trinh do kién thitc ngusi hoc

Khéai niem | p(acquired) | Khai niem | p(acquired) | Khai niém | p(acquired)
object con- | 85.0 object  al- | 86.75 class at- | 85.0
struct tribute tribute
attribute 78.99563 attribute 47.607418 attribute 48.085938
constructor parameter
actor 50.873055 actor object | 48.800255 object 75.0
object class | 73.75 class 85.0 constructor | 55.87175
actor 73.0 object 50.0 class  con- | 44.252007
method method structor
class 35.0 method 50.0 method 59.875
method constructor
attribute 53.43223 double 74.200005 double 74.2
method string
variable at- | 53.303127 method pa- | 75.0 method 80.0
tribute rameter returntype
double int 62.0 numberic 40.273506 datatype 75.0
datatype
datatype variable 29.117397 variable parameter 21.12193
variable
33.11513
variable re- | 75.0 parameter 25.119665 return type | 30.80239
turntype
pass in only | 45.0 int 45.0 int string 29.64191
string 75.0 datatype re- | 34.813663
turntype

Quser2.trt(Két qua danh gia mot s6 khai niem ban dau thong qua viéc tra 16i cau hoi)

actor:25 double:50 int:50 string:25 datatype:75 varible:* class:* object:50 method:25

user20rgin.tzt(Két qua tinh toan xac suat mitc do hiéu biét cac khai niém thong qua két qua

danh gia viéc tra 16i cau hoi)

Céc khai niem dugc in nghiéng 13 céc khéi niem ngusi hoc cé thé bd qua.
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Bang E.2: Gia tri dinh luong trinh do kién thitc ngusi hoc

Khéai niem | p(acquired) | Khai niem | p(acquired) | Khai niém | p(acquired)
object con- | 65.0 object 52.7556 class at- | 72.1080
struct attribute tribute
attribute 42.99563 attribute 47.607418 attribute 48.085938
constructor parameter
actor 50.873055 actor object | 48.800255 object 70.0
object class | 73.75 class 72.34231 constructor | 55.87175
actor 73.0 object 50.0 class  con- | 44.252007
method method structor
class 35.0 method 50.0 method 59.875
method constructor
attribute 53.43223 double 74.200005 double 74.2
method string
variable at- | 53.303127 method pa- | 75.0 method re- | 80.0
tribute rameter turntype
double int 62.0 numberic 40.273506 datatype 75.0
datatype
datatype variable 29.117397 variable parameter 21.12193
variable
33.11513
variable re- | 75.1513 parameter 25.119665 return type | 30.80239
turntype
pass in only | 52.3418 int 45.0 int string 29.64191
string 79.120 datatype re- | 34.813663
turntype

Mot s6 két qua thi nghiém véi ndi dung khéa hoc "Ngon
ngir 1ap trinh java"

Quserl.trt(Két qua danh gia mot s6 khai niem ban dau thong qua viéc tra 16i cau hoi)
java application:75 networking:50 software engineering:50 algorithms:75 concurrent program-

ing:25 inheritance:25 java windowing system: 75.0
user1Orgin.tzt(Két qua tinh todn xac suat mitc do hiéu biét cac khai niem thong qua két qua

danh gia viéc tra 16i cau hoi)

Céc khéi niem dugc in nghiéng la céc khéi niem ngusi hoc cé thé bd qua.
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Bang E.3: Gia tri dinh luong trinh do kién thitc ngusi hoc

Khéai niem | p(acquired) | Khai niem | p(acquired) | Khai niém | p(acquired)
error  han- | 34.5622 interfaces 48.800255 concurrent 35.6523
dling  and programing
recovery
inheritance | 45.873055 java api 57.83461 java  win- | 85.0
dowing
system
control 36.7823 networking | 62.3412 class  and | 70.0
structures object
software en- | 65.9823 java  appli- | 75.0 algorithms 75.0
gineering cation
progrmming | 50.873055 methods 54.5730 java applet | 70.0
environ-
ment
data types | 65.37542

and opera-
tors
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Phu luc F

Giao dién ing dung tha nghiém ACGS

aldix

Tird
et N I R [ Ty p—— RSy trim

Hinh F.1: He thong Adaptive Course Generation System
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