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TOM TAT — Bai viér nay @é xudt gigi phap dung kj thugt phan rd ma trdn tich hop mang x& héi (Social Matrix Factorization)
trong xay ding Hé tror giang théng minh (Intelligent Tutoring System - ITS). Truéc hét chiing t6i diém lgi cac khai niém chinh trong
ITS ciing nhie Ky thugdt phan rd ma trdn trong Hé thang goi y, sau dé dé xudt mod hinh dir dodn két qua hoc t@p ciia ngueéi hoc trong
ITS. Thuc nghiém trén tap di lidu thu thap tir theec té cho thay viéc tich hop thém mdi quan hé x& héi ciia nguai hoc cd khd néng lam
tang dé chinh x&c cua mé hinh du doan trong ITS.

Tir khod —Hé thong goi , hé tro gidng thdng minh, khai pha da liéu gido duc, mang xa hdi trong gido duc.
I. GIOI THIEU

Hé trg giang thong minh 12 mot hé thong c6 kha nang tuy chinh va phan hoi két qua tirc thi cho ngudi hoc ma
khéng can su can thiép hay trg gilp cua giéo vién. Hé trg giang théng minh (1TS)! duoc ciu thanh tir ba linh vuc khac
nhau: Khoa hoc may tinh, gio duc, va tdm Iy hoc. Theo tung hé thng ma méi mot ITS c6 thé cd nhitng thanh phan
khac nhau, nhung vé ban chat thi mot ITS ¢6 bbn thanh phan chinh: (1) M6 hinh lién quan dén viéc hoc tap cua sinh
vién (Student Model), (2) Khéi kién thirc lién quan trong linh vye dang hoc (Domain Knowledge), (3) Mé hinh lién
quan dén viéc day cua gido vién (Instructor/Tutoring Model) va (4) Giao dién ngudi ding (User Interface), nhu duwgc
minh hoa trong Hinh 1 [6].

Studert

Hinh 1. Sy cAu thanh va céc thanh phan chinh cta ITS

Dé ¢6 nhitng phan hdi thich hgp cho ngudi hoc, mét trong nhitng céng viéc quan trong nhat cia “Student
Model” 1a dy doan két qua hoc tap cua sinh vién khi nguoi hoc dang giai quyét van dé (bai tap) cu thé nao do. Tuy vay,
trong nghién ctru nay, chiing t6i chua thao luan vé viéc xay dung mot hé trg giang théng minh cu thé, ma chi tap trung
vao cong viéc quan trong nhat cua “Student Model” 13 str dung mé hinh nao dé du doan duoc ning luc hoc tap cua sinh
vién véi két qua cang chinh xac cang tét. Dy doan dugc ning luc hoc tap cua sinh vién c6 vai tro rit quan trong va loi
ich ctia no ciing duoc thao luan trong nhiéu nghién ciru trude day [1][2][4].

Nhiéu nghién ctru da xuét ban vé dyu doan ning luc hoc tap sinh vién tir cic phuwong phap k¥ thuat truyén thong
nhu cy quyét dinh, may hoc vector hd trg SVM, mé hinh mang Bayes, duoc trinh bay trong tai liéu [9]10], dén nhitng
k¥ thuat gan day nhu hé théng goi y (Reccomender Systems — RS) duoc tim thdy trong tai lidu [3][7][11]. Tuy nhién,
da sb céc giai thuat thugc nhém RS déu chi tap trung khai thac véi nhirng thuat toan co s&, do d6 cac giai thuat chua
tan dung duoc hét cac van dé mo rong va nang cao cua giai thuat nhu mdi quan hé giita cac user va thong tin bd sung
cho item.

! http://en.wikipedia.org/wiki/Intelligent_tutoring_system
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Véi sy phét trién cua mang xa hoi truc tuyén ngay cang ting lam cho viéc tich hop mang xa hoi vao RS ngay
cang dugc nhiéu nha nghién ciu quan tam. Ho da thuc nghiém va két qua cho thdy viéc goi ¥ danh gia cta ngudi ding
thong qua viéc bd sung thém méi quan hé ban bé da dat dugc d6 chinh xac tét hon [13][14]. Giai phép tich hop nay
ciing 1a mot huéng tiép can dé giai quyét van dé nguoi ding méi (cold-start) trong RS. St dung viéc tich hop mang x&
hoi khong gidng viéc tim nguoi dung gidng nhau (similar user) ma né st dung thanh phan quan h¢ cua hé théng khac
(facebook, twister,zalo...) bd sung thong tin vao hé thong RS 1am cho viéc du doan dat két qua tt hon.

Bai viét ndy d& xuit hudng tiép can tich hop thong tin trong mang x& hoi cho hé tro giang thong minh, dac biét
1a trong Student Model dé du doan ning luc hoc tap cua sinh vién nham tan dung dugc thong tin tir mang x4 hoi ciia ho
(don gian nhat 12 mdi quan hé ban beé trong ciing mét 16p hoc, do ta c6 thé gia dinh rang “Néu A 1a ban cua B, va A hoc
t6t cling nhu cham hoc thi ¢6 thé anh huong dén B” va nguoc lai hodc nhitng méi quan hé khéc c6 thé cé trong dir
liéu), tir d6 xay dung thuat todn cho huéng tiép can da dé xuat nay. Phuong phap dé xuat dugc thuc nghiém trén tap dir
licu thuc té va duoc danh gia thong qua do do 16i RMSE (Root Mean Squared Error). Két qua cho thay tich hop méi
quan hé xa hoi cua sinh vién da giam duoc do 16i RMSE, tic 1a mé hinh ¢6 kha ning du doan hiéu qua hon.

Sau khi gioi thigu & phan mot. Trong phan hai, bai bao trinh bay cac nghién cau lién quan mat thiét véi giai
phép d& xuat. Phan ba 1a phan gici thigu giai phép tich hgp mang xa hoi cua sinh vién, trong phan nay cé trinh bay
phuong phap co sé (Matrix Factorization) va chi ra céch thic tich hop mang x& hoi vao nd. Giai phap dé xuit dugc thir
nghiém qua tap dir liéu thuc té va két qua thuc nghiém ciing duoc trinh bay trong phan bén. Phan cudi cung 1a két luan.

II. NHUNG NGHIEN CUU LIEN QUAN

Trong nghién ctu [3] va [11], cac tac gia dd ung dung k¥ thuat phan rd ma tran (Matrix Factorization - MF) vao
bai toan dy doan nang luc hoc tap cua sinh vién (Student-Model), ky thuat ndy da mang lai két qua kha quan cho viéc
ng dung RS vao khai phé dir liéu gido duc. Tuy nhién, két qua do do 16i RMSE van con cao va chua tan dung dugc
nhitng van dé ma rong cé thé tich hop vao giai thuat co so dé nang cao hiéu qua du doan.

Nhiéu nghién ciru [13][14][15] da néng cao do chinh xac du doan cua k§ thuat MF nho tan dung méi quan hé xa
hoi ctia nguoi ding bang nhiéu cach. Trong tai liéu [12] tac gia da lam phép so sanh cac phuong phap tICh hgp mang xa
hoi vao MF va chon ra phuong phap tt nhat. Han ché cua giai thuat nay 1a phu thudc vao su hé tro méi quan h¢ cua
tap dir liu. Két qua thi nghiém cua nhitng nghién ctu trén cho thay khi tich hop méi quan hé s& nang cao hiéu qua cua
thuat toan. Tuy nhién, nhitng nghién cttu nay chi dua ra giai quyét cac (ng dung cho cac bai toan trong thuong mai va
giai tri.

Vi vy, bai bao nay di dua ra huong tiép can st dung mdi quan hé x& hoi cua nguoi dung, hay trong “Student-
Model” thi n6 1a mdi quan hé ban bé trong cting mét Iép hoc dé tich hop vao giai thuat Matrix Factorization dé giai
quyét bai toan du doan ning luc hoc tap cua sinh vién trong Hé tro giang thong minh.

IIL. GIAI PHAP DE XUAT

D¢ tich hop mang x& hoi vao ky thuat phan ra ma tran, truoc tién bai viét trinh bay su twong dong va chuyén doi
dir liéu san c6 vé dinh dang can thiét cua thuat toan. Sau do trinh bay ngan gon ky thuat nén (baseline), ky thuat phan ra
ma tran (xem thém trong bai viét [11]) va gidi thiéu chi tiét vé hudng tiép can tich hop mang x& hoi, méi quan hé ban
bé cua sinh vién trong mot 16p.

A. Chuyén dbi div ligu vé dinh dang ciia thudt todn

Trong hé théng goi y (Recommender systems — RS) dwoc ciu thanh danh sach nguoi dung (user - u), danh séch
cac ddi twong nhu bai hat, bo phim, san phim (item — i) va céc danh gia (ratings - r) Ia chi s6 danh gia cua ngudi dung
u trén dbi twong i. Twong tu, trong bai toan du doan diém hoc tap cia sinh vién trong mé hinh “Student-Model” thi c6
danh sach cac sinh vién s, danh sach cac mon hoc ¢ va diém g. Nhu vay, viéc du doan danh gia cua nguoi dung trong
bai toan xép hang (rating prediction) cua RS s¢ tuong duong v6i bai toan du doan diém sinh vién [3][11] (xem hinh 2).
Sy anh xa nay duoc biéu dién nhu sau: {User > Student} {Item - Course} {Ratings > Gradings}.
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Hinh 2. Sy trong ddng ciia bai todn dy doan ning luc hoc tap sinh vién vdi bai todn xép hang
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Ngoai ra, dé tich hop mang xa hoi cua ngudi hoc vao trong ky thuat phan rd ma trén, mdi quan hé ban bé cua cac
sinh vién trong cing mot I16p s& dugc chuyen thanh ma tran quan hé dang nhi phan (nhu hinh 3) dé tich hop vao giai
thuat du doan. Néu hai ngudi ban trong 16p thi s& thé hién gia trj 1, néu khéng cung 16p s& c6 gid tri 0 trong ma tran.
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Hinh 3. Sy chuyén dbi mdi quan hé ban bé thanh ma trdn mdi quan hé

B. Ky thudt phén rd ma trgn (Matrix Factorization - MF)

_ Ky thuét phan rd ma tran la viéc chia mot ma tran I6n R thanh hai ma tran W va H ¢6 kich thuéc nho hon rat
nhiéu so véi ma tran R, sao cho R cd thé dugc xay dung lai tir hai ma tran nho hon nay cang chinh xac cang tot [5],
nghia la R ~ WHT,
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Hinh 4. Minh hoa k¥ thudt phan ra ma trn

W € RISXIKI |3 mot ma tran ma & d6 mdi dong s 1a mot vécto bao gdm K nhén t6 tiém an (latent factors) mé ta

cho sinh vién s, va H € RI™IKI 13 mot ma tran ma ¢ d6 mdi dong ¢ 1a mot vécto bao gdm K nhan tb tiém an md ta cho
mon hoc c.

Goi w va h 1a céc phan tir twong tng cua hai ma tran W va H, hay w va h 1a cac vécto bao gdm K nhan t4 tiém
an md ta cho sinh vién s va mén hoc c, khi dé diém sé g cua sinh vién s trén mén hoc ¢ dugc du doan bai cdng thic:

K
gsc = Zwskhck = Wsh(;r (1)
k=1

W va H la céc tham s6 mo hinh (con goi la c&c ma tran nhan to tiém an) ma chiing ta can phai xac dinh bang
céch t6i vu hoa toi thiéu (min) ham muyc tiéu (3) theo diéu kién nao d6, chang han RMSE (Root Mean Squared Error).

1 .
RMSE = [~ Z( si_gsi)2 (2)

| DteSt | s,c,geD™

Tbi wu hoa ham muyc tiéu theo phuong phap giam déc ngau nhién (Stochastic Gradient Descent - SGD) [11]
K
MF 2 2 2
oM = (g Ywhy) WL +HIE) @
(S,C,g)ED"ain k=1

~ Véidlahé sé chinh tic hoa (0 <A <1) va ||| Ia chuén Frobenius®. Pai luong A+ (IW[1# + |[H||%) dwoc ding
d€ ngan ngura sy qua khaop (over-fitting).

2 https://en.wikipedia.org/wiki/Matrix_norm#Frobenius_norm
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V6i ham do d6 16 mai nay thi cac gia tri w va h s& duoc cap nhat lai theo 2 cong thuc sau:

Wlsk = Wsk + 18(2(99 95|) k) 4)
h'ck = hck + ﬁ(z(ga - gsi )Wsk - ﬂ'hck) ®)

Trong d6: e, = g, —§.. 12 d6 18i cta du dodan, B 1a toc dd hoc.

C. Ky thudt phin rd ma trgn mang xi héi (Social Network Matrix Factorization - SNMF)

Trong ky thuat phan ra ma trén co so, ching ta c6 ma tran S, C va ma tran danh gia R (cac gia tri cua danh g1a
c6 thé 1a [0..4] theo thang d1em 4 hoic tay hé théng). Trong huéng tiép can tich hop mang xa hoi, mdi sinh vién s c6
mot tap hop N, thé hién cac mbi quan hé ban bé véi s. Gid tri Tsn, ty 1€ xac sut thé hién mdi quan hé cua sinh vién s
véi sinh vién n, cua tap hop nay c6 gié tri 1a mot sé thuc 0 hoac 1. Néu T=0 thi hai nguoi s va n khéc 16p, néu T=1 thi
hai ngudi ndy hoc chung I6p. Hinh 5 [12] thé hién mo hinh tich hop yéu té mang x& hoi vao ky thuat MF tai vi tri
ngudi dung.
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Hinh 5. M6 hinh tich hop yéu t6 mang xa hoi vao k§ thudt phan r3 ma trin

M&i quan hé cia mot sinh vién duoc biéu didn bing mot vécto chtra céc gia tri quan hé cua n sinh vién chung
I6p vai sinh vién s, nhu vy tap mbi quan hé cua tit ca cac sinh vién duoc biéu dién bang ma tran T'S!ISI, Ma tran nay
thuong 12 ma tran khong d6i xing nhung véi bai toan du doan nang luc hoc tap sinh vién thi ma tran nay |a ma tran déi
xang va nd la ma tran nhi phan.

Pé tich hop dwoc mdi quan hé trong I6p hoc cua sinh vién vao MF, dua vao bai béo [12] ta thay thé ma tran W
bang W bang cong thirc (6) va sau dé thuc hién trong tu ki thuat MF co sé.

ZTs,an
A, neNg
W, = ZTs,n ‘N ‘ ZW (6)

neNg

neNg

Do ma tran T la ma tran nhi phan nén mdi phan tir T, c6 gia tri la 1 va ZTs,n = |NS| nén c6 thé hiéu don gian
neNg
la W bang véi gia tri trung binh ciia cac ngudi dang c6 quan hé. Viéc du doan van &p dung theo cong thic cua giai
thuat MF nhung thay thé W bang W. Nhu vay, cong thic (1) tré thanh:
K
A _ A W T
gsc - Vvskhck - Ws i hc )
k=1

) Hém muc tiéu caa ky thuat SocialMF van duoc tinh nhu cach lam cua ky thuat MF nhung c6 céng thém mét hé
so cua moi quan h¢ (cong thirc 3 va 8). Tuy nhién trong k§ thuat chi cai tién don gian tir ky thuat MF co s¢ ma chua
tich hop phan d6 léch (biases) nhu tai liéu [3]. Ham muc tiéu cta k¥ thuat SocialMF duoc viét nhu sau:
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=S (g AW M MZW—WZW g

(s,c,g)eD"n neN

Nhu vay, CAc gid tri w va h ciing duoc cap nhat méi sau mdi buéc lip duoc thyc hién nhu sau, trong dé e. =0, 0.

Z nk) 2’T Z‘N‘ ‘N‘Z wk 9)

neNg teS weN

Wlsk = Wsk + ﬂ(zesc hck ﬂ’Wsk) + ﬂ’T (W

\N
hlck = hck + ﬁ(zescwsk - ﬂ’hck) (10)

Vi B la toc do hoc, A Ia h¢ s6 chinh tic cho ma tran W va H, At 1 h¢ 6 chinh tic cho ma tran quan h¢ T, Tap
S 12 tap tat ca sinh vién, N | tap céc sinh vién cung 16p, |Ng| la tong so sinh vién cung I6p véi sinh vién s.

Chi tiét cho ky thuat nay duoc tom tat trong thuat toan PredictingStudentPerformence-SocialMF. Trudc tién,
chling ta can khai tao gia tri cua cac tham s6 mot cach ngau nhién theo chuan phan phoi NV (u, o) véi gid tri trung binh
u =0, @6 léch chuan o2 = 0.01. Khi diéu kién ding chua théa mén, chang han nhu dat dén s6 1an lap toi da hoic téi

diém hoi tu thi cac tham sb van con cap nhat (converging: Oty — OFgiMF <ce).

Thuit toan: PredictingStudentPerformance-SocialMF (D"®", T-UserRelation, At, K, B, A, diéu kién dirng)

1. Dit seS lamotsinhvién, ¢ € C 1a mot mén hoc, geG l1a diém sd

2. Pat w[sk] va H[c|Ik] Ia cac nhan té tiém an cua sinh vién va mon hoc
3. W <«N(0,6?)

4. H<N(0,6?)

5. while (biéu kién dirng chua théa) do

6. Lay ngau nhién (s,c, g,,) trong plrain

7. N, = s6 sinh vién c6 quan hé ban bé vai sinh vién s trong T-UserRelation;
8. gy, WlsIk]+H[c]k]

9. €. =0, — 0

10. for k=1..K do

11. for n=1..N; do

12. VT =VT -W[n]k]/N,

13. end for

14, VT =W([s]k]-VvT

15. fort=1.. S, do

16. for w=1..N; do

17 Witfk]=w[t]k]-w[w]k}/N,

18. end for

19. VP =VP +WI[t]k]/N,

20. end for

21, W[sk]«-Wls]k]+ 5+ (2e, *Hlc]k]-2+W[s[k]+ 2 (vT ~vP)
22. Hlc]k]« H[c]k]+ g +*(2e, *W([s]k]-2=H[c]k])
23. end for

24. end while

25. return {w, H}

26. end procedure.
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Sau qua trinh tdi wu, ta nhan dugc cac gid trj cua ma tran W va H da t6i uu. Khi do, chiing ta ¢6 thé dé dang du
doén ket qua thong qua cong thirc (11) va dugc biéu dien minh hoa vi du (nhu hinh 6):

. T
Zwsk hck W, e h (11)
k=1
| - Item (M&n hoc)
Man n Mdn n1 Ménn2 | Mdnn3 1 2 4
£|sV1 2 1 4 2 1 0312 21| 07 0.3
@ O T
Slsvz2| 4 3 2 2 2 |23]12 12 | 02 0.8
®|sva[ 2 B | : (R
w|sva| 2 3 3 2 4 12|05
lsvs| 4 3 4 2 5 17]12 P33= 2.1*n.s+1.2*1.5
1 2 3 4 W
Hinh 6. Dy doan cho sinh vién 3 hoc mén hoc n2
IV. KET QUA THUC NGHIEM
A. Dir liéu

Trong nghién ctru nay ching ti sir dung tap dir liéu diém ciia khoa CNTT&TT, truong Pai hoc Can Tho, duoc
thu thap 10 ndm tr nAm 1994 dén nam 2004. Tap dir liéu bao gém 4017 sinh vién (4017 users) va 353 mén hoc (353
items) cua 3 nganh hoc va gdm 279536 diém chi tiét (279536 ratings). Dé danh gia hiéu qua cua giai thuat, ching toi
sir dung nghi thirc kiém tra hold-out: 1dy ngau nhién 2/3 tap dit liéu dé hoc va 1/3 con lai dé kiém tra.

B. Tién xir Iy di ligu

Chung ta can bén thanh phan dit liéu dé ung dung vao giai thuat Social MF: di liéu sinh vién (User), dir liéu mon
hoc (Item), dir liéu diém s6 (Ratings) va cudi cing la dir lieu mbi quan hé ban be (UserRelation). Dt liéu dugc xur ly tir
hé théng quan 1y két qua hoc tap cua truong dai hoc san c6 va chuyén chung sang dinh danh phu hop véi cac giai thuat
trong RS. Qua trinh xtr Iy gdm bén cong doan sau:

Xt Iy User_mapping, thong tin sinh vién bao gdbm nhié}l truong: ma sO sinh vién, ho tén, phai, ngay thang nim
sinh, 16p, trinh d§ ngoai ngir,.... Bang SINHVIEN duoc chuyén vé dang danh sach cac {ID_SV, LOP} va khong quan
tdm dén cac truong dit liéu khac.

) Xu ly Item_mapping, tuong tu nhu user_mapping, thong tin moén hoc bao gdm: md mon, tén mén hoc, s6 tin chi,
s0 tiet ly thuy€t, so tiet thye hanh, thong tin dé cuong, so ti€t thoi khoa bi€u,... Khi img dung vao gidi thut SocialMF,
nhitng mon hoc ¢0 sinh vién hoc va dugc chuyén thanh danh sach cac ID mén hoc.

Xt Iy ma tran Ratings, sau khi chuyén dugc 2 bang dit liéu sinh vién va mén hoc. Bang diém dwoc chon loc lai
véi cac thong tin nhu: ma sinh vién, ma mon hoc, diém, diém thi lai. Biém dugc chuyén d6i sang thang diém 4. Tuy
nhién, trong tap dir liéu nay, khi cé sinh vién thi lai thi diém lan cudi cung s& duoc sir dung.

Ngoai ra, bang SINHVIEN ciing dugc st dung dé chuyén thanh ma tran quan hé gitta cac sinh vién. Mdi gia tri
trong ma tran nay s€ c6 gia tri 1a 0 hodc 1. Néu sinh vién A va B hoc chung 16p s€ c6 gié tri 1a 1 tai vi tri c6t va dong
tuong ung cua 2 sinh vién nay, néu ho khong hoc chung 16p thi no s&€ c6 gia tri 0 (nhu da dé cap trong phan 111.A).

C. Xic dinh siéu tham sé (hyper-parameters)

Céc siéu tham s6 (hyper-parameters) cia MF, BMF, SocialMF nhu s6 1an I3p (Iter), sé nhan 6 tiém an K, toc do
hoc B, va hé s6 chinh tic héa A dugc xac dinh bing phuong phap tim kiém siéu tham s (hyper-parameter search) [10].
Tuy nhién, do céc tap dir liéu kha Ion nén viéc tim kiém bang vét can s& mat nhiéu thoi gian, nén ching téi chi thyc
hién viéc tim kiém tho cho cac phuong phap nay: vi du: Iter € (100, 200 . . ., 1000), K € (5, 10, ... ,30), B € (10_4
10° 102 5-10°5-10%5-107, A€ (15-10*15 - 10755 - 10*5,55 107,55 - 107%). Céic tham 6 sir dung
trong thyc nghiém dugc mé té chi tiét trong bang 1.

Bang 1. Céc siéu tham s st dung trong thuc nghiém

Giai thudt | Tham s sir dung Thoi gian training (5)
MF K=10, 2=0.045, p=0.1, Iter=30 10

BMF K=10, 2=0.045, p=0.1, Iter=30 12

SNMF K=10, A=3.5, B=0.1, SocialReg=7, Iter=232 4040
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D. Két qud thwe nghiém

Hinh 5 trinh bay két qua thuc nghiém danh gia bang RMSE. Két qua cho thiy ring néu tan dung duoc thng tin

tir m&i quan hé ban bé caa ngudi hoc (thong tin tir mang xa hoi), cho két qua cai thién hon so v6i nhitng phuong phéap
da co.

1.3

1.241
1.197

1.2

1.1

1.032

RMSE

0.998

[y

0.905

| 0.862
0.831 0.826
—
1

B Global Average M User Average M ltem Average B UserKNN BltemKNN B MF B BMF B SocialMF

0.9

0.8

Hinh 7. Két qua RMSE cho théy tich hop thong tin tir mang xi héi c6 kha ning cai thién mé hinh dy doan

V.KET LUAN

Trong bai viét nay chung toi da giGi thiéu mot huéng tiép can tich hop mbi quan hé x4 hoi ciia ngudi hoc vao Hé

trg giang théng minh, dugc minh hoa thdng qua ky thuat phan rd ma tran mang xa hoi (Social Matrix Factorization —
SocialMF). Vi tiép can nay, ngoai nhiing dit liéu c6 sin, ching ta c6 thé tan dung thém méi quan hé giira cac user &
hé thdng khéc dé tich hop vao xay dung mo hinh du doan, do d6 cai thién dwoc két qua du doan. Két qua thuc nghiém
trén tap dir liéu thyc té cho thiy tiép can dugc dé xuét hoat dong tdt hon so vai céc tiép can trude day (chi sir dung
thong tin xép hang nhu trong Hé thng goi ¥). Tuy vay thoi gian huan luyén cua giai thuat 1au hon (khoang 1h).

Mang x& hoi dang ngay cang phé bién, dic biét 1a trong gidi tré, sinh vién va hoc sinh. Vi vay giai phap tich hop

thong tin tir mang x4 hoi vao Heé trg giang théng minh 1a hoan toan kha thi trong thuc té. Trong tuong lai, ching toi
tiép tuc thir nghiém md hinh trén nhitng tap dir liéu khéc.
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AN APPROACH FOR INTEGRATING SOCIAL NETWORKS INTO
INTELLIGENT TUTORING SYSTEMS
Huynh Ly Thanh Nhan, Le Huy Thap, Nguyen Thai Nghe

ABSTRACT—This paper proposes an approach for integrating social networks into intelligent tutoring systems (ITS), especially for
predicting student performance. Firstly, we review the main concepts of ITS as well as the matrix factorization technique and social
matrix factorization in Recommender Systems (RS), then the predicting student performance model, which is integrated social
networks, is proposed for building the ITS. Experimental results on a real dataset show that the integrated social relationships for
students is able to increase the accuracy of predicting models in ITS.

Keywords —Recommender systems, educational mining, social matrix factorization, predicting student performance.



