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TOM TAT

Bai toan phan logi da dwoc van dung trong nhiéu linh vue khac
nhau, dac biét trong y hoc. Thai do hoc tdp tich cuc la mot trong
nhitng yéu t6 chii chot quyét dinh truc tiép dén két qua hoc tdp ciia
sinh vién trong moi truong hoc tdp tw chu ¢ bdc dai hoc. Nghién
ctru nay xdy dung bo dir ligu danh gia tinh tich cuc trong hoc tdp,
sau do dp dung mé hinh phdn loai hiéu qud cho bé dir liéu nay va
dé xudt mé hinh phén loai dé chin dodn kip thoi "bénh chdn hoc"
cho cd nhan sinh vién, tir d6 c6 cdc bién phdp hé tro kip thoi.

Tir khoa: Bénh chan hoc, may vector hé tro, phan logi, thai do
hoc tap tich cuc

ABSTRACT

The classification problem has been used in many fields, especially
in medicine. A positive learning attitude is one of the critical
factors directly influencing students * academic performance in an
autonomous learning environment at the university level. This
study builds a data set to evaluate the positive aspects of learning,
then applies an effective classification model to this data set and
proposes a classification model to diagnose "learning fatigue"
promptly in individual students, thereby implementing timely
support.

Keywords: Classification, learning fatigue, positive learning
attitude, support vector machine

1. GIOI THIEU

Mo hinh Phan loai sir dung may vector hd trg
(Support Vector Machine, SVM) duoc dé xuét boi
Cortes and Vapnik (1995) dua trén nguyén ly hoc
théng ké va ngay cang nhan dugc sy quan tim
nghién ctru cua cac nha khoa hoc trong nhiéu linh
vuc khac nhau nhu toan hoc, khoa hoc dir ligu, y
hoc, kinh té tai chinh, xd hoi (Vapnik, 1998; Tong
& Koller, 2002; Huang et al., 2018; Imandoust &
Bolandraftar, 2013). Muyc ti€u cua bai toan phan loai
sir dung SVM 1 tim ra siéu phang tot nhat dé phan

tach cac diém dir liéu trong khong gian dic trung
theo cac 16p khac nhau da gan nhan trude. Siéu
phang nay véi vai tro 1a duong ranh gioi, sé toi da
hoa khoang cach dén cac diém dir liéu gan nhat cta
cac 16p dya vao cac vector hd tro, tir d6 giam thiéu
su sai sOt trong phan loai.

Céc két qua thu duoc cia mé hinh phéan loai
SVM da duoc ghi nhan, dic biét trong Iinh vuc y
hoc (Noble, 2004; Huang et al., 2018). Trong giao
duc, “bénh chan hoc” hay con dugc goi la hién
tuong mét dong luc hoc tap, 1a mot trong nhitng van
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dé dang lo ngai. N6 thuong xuét hién khi ngudi hoc
mét di sy himg tha va dinh hudng trong qué trinh
hoc tép, din dén thai d6 hoc tap khong tich cuc va
khong muén tham gia vao hoat dong hoc tap. Két
qua hoc tap ciia ngudi hoc phu thude vao nhiéu yéu
t6 cht quan va khach quan, nhung then chét van phu
thudc vao chu thé cua nguoi hoc. biéu nay thé hién
13 nét & thai do ddi véi viée hoc tap cua nguoi hoc.
Thai d6 hoc tap (learning attitude) dwoc biéu hién
qua viéc chii dong hoc bai va chuan bj bai, tham gia
cac hoat dong hoc tap, quan ly va lén ké hoach hoc
tap, sw quan tim dén két qua hoc tap.

O bac giao duc ph6 thong, gido vién cht nhiém
16p ddng thoi ciing 1a gido vién b mon cua 16p co
tuong tac thuc vdi hoc sinh trong gio hoc by mon,
¢6 co hoi ndm bét duoc tinh than thai do hoc tap cla
ca nhan hoc sinh. Ngoai ra, cac thong tin theo doi
tap thé 16p dugc ghi nhén chi tiét, cap nhat lién tuc
trong so dau bai quan Iy 16p. Cho nén, gido vién chu
nhiém theo ddi sat sao, nhic nhod va thuong xuyén
don dbe hoc sinh tich cuc hoc tap. O béc dai hoc, do
mdi trudng hoc ctia sinh vién can tinh tu chu y thirc
cao tir phia ngudi hoc va thodng hon vé mit quan 1y,
nén viéc theo doi sat sao thai do hoc tdp cua sinh
vién gap nhiéu kho khan. C§ van hoc tap, véi vai tro
la nguoi tu van giam sat viéc thuc hién hoc tap theo
ké hoach, rét it co hoi tuong tac that trong gid hoc
dé c6 thé nim bit duge tinh hinh thai do hoc cta
sinh vién tryc thudc 16p minh quan ly. Vuot qua ky
tuyén sinh dé dam bao ngudng dau vao va khi méi
nhép hoc, céc tan sinh vién thuong rat hao hie, déy
nhiét huyét voéi méi trudng hoc tdp méi. Nhung
khong 1au sau do6, tinh trang sinh vién “danh mat”
thai d6 hoc tap tich cyc tang 1én lam cho két qua hoc
tap giam sut, va day dang la van dé dang bao dong.
S6 luong sinh vién vi pham quy ché hoc vu din dén
canh bao hoc vu va bj dudi hoc do khong dap ung
quy dinh 1a diéu trin tr& cho ca phia nguoi hoc va
phia quan ly. Khi roi vao tinh trang bi canh bao hoc
vu thi hau hét ¢ mudn, sinh vién da xa roi, mat dong
luc hoc, khong dam bao ngudng cht luong va gip
nhiéu kho khin dé khic phuc. Vi vy, viéc nam bat
kip thoi tinh hinh thai d¢ hoc tap cua sinh vién, phan
loai mot cach dé dang, hiéu qua thai do hoc tap dang
tich cyc hay chua du dap tng chuong trinh hoc cua
sinh vién 1a can thiét va c6 y nghia thiét thuc. Tir 40,
viéc chii dong c6 cac bién phap hd trg nhitng sinh
vién dang mat dan thai do hoc tap tich cuc la diéu
dang dugc quan tam va cé y nghia.

Nguyén nhan phd bién gy ra "bénh chan hoc"
va mot s bién phap dé giai quyét vin dé& nay da
dugc dé cap trong cac nghién ctru (Hai & Nguyét,
2012; Huyén, 2018). Tuy nhién, trong mdi truong

158

Tap 60, S6 chuyén dé: Gido duc Pong bang song Ciru Long (2024): 157-162

dai hoc, khong dé dé xac dinh dugc ca thé sinh vién
nao dang trong tinh trang * ‘mét dan” thai do hoc tap
tich cuc, dang can nhén dugc su quan tam tu van hd
trg. Muc ti€u ctia nghién clru nay la van dung moé
hinh phan loai sit dung may vector hd trg dé xay
dung cong cu phan loai theo phuong phap hoc may
nham phan loai, danh gia tinh tich cuc trong hoc tap
cua sinh vién, kip thoi nhan biét va canh bao nhiing
treong hop nguoi hoc dang c6 thai d6 hoc tap chua
dat, can thiét phai hd trg dung lac. Dé dat dugce muc
tiéu trén, phuong phap thong ké va phuong phap
nghién ctru ly thuyét duoc két hop sir dung. Trude
hét, mé hinh phan loai st dung may vector dugc
nghién ciru vé ca 1y thuyét toan hoc va ca ngudn
code may tinh ciia md hinh véi cac loai ham nhan
khac nhau. Tiép theo, cac ket qua nghién ctru da
cong bd vé vai tro, cac yéu td tac dong dén tinh tich
cuc, chi dong trong hoc tap cua sinh vién dugc
nghién ctru, tir d6 x4y dung bd cau hoi, tién hanh
khao sat va thong ké dir liéu tir cac sinh vién. Sau
do6, cac dir lidu duoc tién xir 1y va tién hanh thuc
nghiém phan loai véi mo hinh phan loai da dé xuat.
Cac két qua thu duoc trong nghién ciru nay 1a hoan
toan mdi, tién phong van dung may hoc SVM trong
nghién ctru tmg dung giai quyét van dé thuc tién
trong linh vuc gido duc, khéc phuc duogc tré ngai
trong phan loai dit liéu dang dinh tinh.

2. BAI TOAN PHAN LOAI BANG MAY
VECTOR HO TRQ

Hién nay, c6 rat nhiu phwong phap phan loai
dugc dé xuat va ap dung. Theo cac phuong phap
thong ké truyén thong, c6 phuong phap Fisher,
Logistic, Bayes,... (Vovan et al., 2017). Véi k§y thuat
hoc may va hoc sau, c6 nhiéu phuong phap phan loai
khac nhu: Support Vector Machine (SVM), k-
Nearest Neighbor (KNN), Artificial Neural
Network (ANN),... (Ma et al., 2019).

Trong bai viét nay, phan loai may hoc SVM xay
dung md hinh phan loai dugc van dung nhim danh
gia tinh tich cuc hoc tép cua sinh vién. Do danh gia
sy tich cyc mang yéu td dinh tinh, thang do sy tich
cuc dugc lugng hoa theo cac thanh td co anh hudng
dén muc do tich cuc trong thai d6 hoc tap ciia ngudi
hoc. Viéc xay dyng tap dit licu mau huén luyén co
su chon loc, tham van tir cac bén lién quan, Kkét hop
vé6i loi thé k¥ thuat may hoc SVM, dem lai hiéu qua
trong viéc xay dung mo hinh danh gia.

Trudce hét, ta nhic lai mé hinh bai toan phén loai
hai 16p sir dung cac vector hd trg. V&i m mau ban
dau cia tp cac mau X = {x1, %2, ., Xim}, m01 mau
dugc dic trung boi n thong sb, ta can gan mdi mau
v6éi mot trong hai 16p (nhan) trong tdp nhan Y =
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{—1; +1}. Cac méu dit liéu dugc gan vao 16p cu thé
thong qua mot ham quyét dinh. Muc dich cua bai
toan 1a sir dung cac ham toan hoc nham xdy dung
mdt siéu phing 1am cyc tiéu hoa d6 phén 16p sai cua
mot dbi tuong dir liéu mdi. S phan 16p sai ciia mot
siéu phang dugc dic trung boi khoang cach bé nhat
t61 siéu phing do.

Ta xét truong hop bai toan kha tach tuyén tinh
hoan toan trong khong gian dac trung. Nhu vay, véi
tap dir liéu huén luyén

T = {(xl; yl)' ] (xm' :Vm)}'

véi x; €ER™, y; ={-1,+1}, i=1,..m, béng
mot ham tuyén tinh cac miu déu duogc phan vao
dung 16p. Dang tuyén tinh cua siéu phang (H) can
tim ¢ cong thitc A(x) = w.x + b = 0. Khi d6, ta
¢6 hai bat phuong trinh mé ta tinh chét cia hai 16p
phan loai dit liéu nhu sau. Bat phuong trinh

w.x; +b < -1,
v6i y; = —1 va bit phuong trinh
w.x; +b > +1,
voiy; = +1.

Két hop hai bat phuong trinh trén ta c6 dang
chung cho tat ca cac mau la

yilw.x; +b) = 1.

Hai siéu phang hd trg (H,), (H,) song song véi
(H) 1a siéu phang (Hy): w.x; +b = —1 va siéu
phang (Hz): w.x; + b =1. Ta nhan thdy rang cac
vector nam trén hai siéu phing hd trg nay la cac
vector gan (H) nhét va dugc goi la cac vector hd trg.
Chung ta ciing thdy rang ham quyét dmh chi phu
thudc vao cac vector nay. Nhu vy, ta can tim w va
b sao cho tit ca cac mau duorc gan dang 16p va t6i

da hoa khoang cach 18, — , khoang cach giita hai

wll ’ ) ‘_
siéu phang hd tro. O day ||.|| duoc hiéu 1a chuan

Euclide.

Do vy, bai toan phan loai str dung cac vector hd
tro chinh 1a bai toan toi uu c¢6 dang nhu sau:

1
max—-
wh [wl|

thoa man
w.x)+b=1,Viiy; =1,
w.x)+b<—-1,Viiy, =—

Ta dwa bai toan vé bai toan quy hoach toan
phuong nhu sau:
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. 1 2
min 3wl
thoa man
yi((w.x) + b) —-1=0Vvi=1,..,m

Hon nita, hdm muc ti€u cua bai toan quy hoach
toan phuong ndy la ham 16i chit, nén cuc tiéu dia
phuong ciing 14 cyuc tiéu toan cuc cua bai toan. Do
véy, nghiém cua bai toan 1 duy nhit. Viéc giai tim
nghiém c6 thé thyc hién thuan loi thong qua thu vién
CVXOPT trong Python.

Khi da giai dugc w,x ta xac dinh duoc siéu
phang phan tach hai 16p, h(x) = w.x + b. Viéc
phan loai va gan nhan cho mot diém dit liéu méi s&
duoc thuc hién béng cach sir dung ham dau coa
h(x). Cu thé, v&i x 1a mau dir liéu méi, x dwoc phan
loai va gan nhén theo cong thuc nhu sau:

+1khi h(x) =0,

f(x) = sign(h(x)) = {_1 khi h(x) < 0.

Phan loai SVM c6 mét s6 vu diém nhu sau:

— Hiéu suét t6t trong cac khong gian dic trung
16n: SVM hoat dong t6t trong cac khong gian dic
trung ¢ sd chiéu 16n. Diéu nay lam cho SVM phu
hop véi viée xir 1y dit liéu ¢6 sé luong dic trung 16m,
nhu trong cac bai toan xi 1y hinh anh hodc xt ly van
ban.

— Hiéu suét tdt v6i dix liéu han ché: SVM cling
hoat dong tot khi dit liéu hun luyén c6 kich thudc
nhoé hodc sb lugng mau it. biéu nay la do SVM chi
can mot s6 lugng nhé cac vector hd tro dé xac dinh
duodng ranh gidi toi uu.

— Kha nang xu 1y dir ligu nhiéu: SVM tap trung
vao viée toi da hoa 1¢ (margin), tirc 1a khoang cach
giita duong ranh gidi va cac diém dir liéu gan nhat
cta cac 16p khac nhau. Diéu nay giup SVM co6 kha
nang tot trong viéc xir 1y dir liéu nhidu va giam hién
tugng qua khop (overfitting).

Trong trudng hop bai toan khong kha tach tuyén
tinh hoan toan trong khong gian déc trung, ta can hd
trg tur cac ham nhan (kernel). St dung cac ham nhan
dé anh xa dit liéu tir khong gian dic trung ban dau
vao khong gian mgi ma & do6 bai toan tro thanh kha
tach tuyén tinh. Cac ham nhan phd bién la:

— Linear kernel: k(x,y) = xTy.

— Polynomial kernel: k(x,y) = (yxTy +

o).
k(x,y) = tanh(yxTy +

Co)-

Sigmoid kernel:
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— RBF kernel: k(x,y) = eXp(—V||x - yI|2)-

3. XAY DUNG MO HINH PHAN LOAI
DPANH GIA TiNH TICH CUC HQC
TAP CUA SINH VIEN

3.1. Vai tro cua thai dg hoc tap

Tinh tich cyc hoc tap dong vai tro quan trong
trong qué trinh hoc tap va tic dong dén cac yéu to
sau:

— Tao dong luc hoc tap: Thai do tich cuc va
dam mé ddi véi viée hoc giup tao ra dong luc manh
mé dé tiép thu kién thue. Khi c6 thai do dung dén va
quan tam dén hoc tap, nguoi hoc s€ cam théy hirng
tha va mudn kham phé vé cac chu dé méi.

— Kha nang quan 1y hoc tap va giai tri: Thai do
hoc tap tich cuc giup ngudi hoc phat trién k¥ ning
quéan 1y thoi gian va tao ra sy can bang giita cong
viée hoc tap va hoat dong giai tri. Thay vi ludi biéng
va tri tré, mot thai do hoc tap tich cuc khuyén khich
nguoi hoc td chuc cong viéc va tan dung thoi gian
hiéu qua.

— Tuong tac xa hoi tdt: Thai do hoc tap tich cuc
cling tao diéu kién cho viée tuong tac xa hoi tich cuc
trong qua trinh hoc. Nguoi hoc s& mudn tham gia
vao cac hoat dong nhom, thao luan va chiasé y kién
v6i nguoi khac. Diéu nay khéng chi cung cip co hoi
hoc hoi tir ngudi khac ma con giup xay dung mdi
quan h¢ va mang ludi xa hdi trong linh vyc hoc tap.

— Tao diéu kién hoc héi: Thai do hoc tap tich
cuc thic déy viéc tao ra mot moi truedng hoc tap tich
cuc. Ngudi hoc sé tim kiém co hoi hoc hoi bang cach
dat cau hdi, tham gia vao cac hoat dong ngoai khoa,
tim kiém ngudn tu liéu va tim hiéu thém vé chu dé
ma ho quan tdm. Thai d6 nay khuyén khich viéc
kham phé va sang tao, gitp ngudi hoc phat trién kha
nang tu hoc va mé rong kién thuc.

3.2. Nguyén nhén din dén thiéu tich cuc hoc

tap

Thuyc trang mat dong luc hoc c¢6 thé anh hudng
dén hiéu suit va kha nang hoc tap. Dudi day 1a mot
s0 thyc trang chung va nguyén nhan co thé dan dén
tinh trang:

— Thiéu muc tiéu 16 rang: khi khong c6 muc
tiéu cu thé va rd rang trong qua trinh hoc, ngudi hoc
¢6 thé cam thiy mét hing thu va khong biét hudng
di cia minh.

— Modi truong hoc tap khong thac day: moi
truong hoc tap khong du kich thich hodc khong tao
diéu kién thuan lgi dé hoc, nhu khong c6 ngudn tai
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liéu phong pht, khong c6 sy hd tro tir gido vién hoic
khong ¢6 sy thu vi trong qua trinh hoc.

- Apluc va cing thang: 4p luc tir gia dinh, xa
hoi hodc cang thang ve viée dat duge ket qua cao cd
the 1am mat di sy dam mé va dong lyc hoc.

— Thiéu sy quan tdm va lién quan: khi nguoi
hoc khong thay gia tri hay y nghia cua kién thirc doi
in cudc song va muyc ti€u ca nhan ciia minh, ho cé
thé mat di dong luc d€ hoc.

— Kién thac khong duoc truyén dat mot cach
tht vi: phuong phép giang day khong hip dan hoic
khong phu hop véi phong cach hoc cua nguoi hoc
¢6 thé 1am mét di sy himg thu va dong luc.

—  MAét tu tin: khi nguoi hoc khong tu tin vao
kha nang ctia minh hodc da cé nhiing trai nghiém
that bai, ho c6 thé mat di dong luc dé tiép tuc hoc
tap.

3.3. Mo hinh phan loai

— Thu thép dit liéu: do nghién ctru phan loai vé
thai d6 hoc tap cua sinh vién la chua san cé nén can
thiét phai xay dung dir liéu huan luyén cho mé hinh
phan loai. Hon nira, do dac diém cua k¥ thuat may
hoc, cac dir liéu dung dé huan luyén mo6 hinh phai
chuén x4c, dang tin cdy. Vi vy, ngudn di liéu ding
cho nghién ctru nay da dugc xay dung. B cau hoi
ding trong thu thap dir liéu dwoc dé xudt mot cach
chon loc va c¢6 tham véan cua cac bén lién quan bao
gdm cb vén hoc tap, giang vién tryc tiép giang day,
tham van giang vién tam ly gido duc, ddng thoi ciing
c6 tham khao danh gia ngang hang tr ngudi hoc
trong cung khoa hoc. Cu thé, bo dir liéu gf‘)m 143
mau duoc thu thap thong qua viée khao sat dbi voi
sinh vién su pham toan hoc thugc Khoa Su pham,
Truong Pai hoc Can Tho. Co ciu mau theo cac khoa
hoc nhu sau: khoa 45 gom 12 sinh vién, khéa 46
gbm 19 sinh vién, khoa 47 gdm 64 sinh vién, khoa
48 gdm 17 sinh vién, khoa 49 gdm 31 sinh vién.

S& di co cau mau khong dong déu giita cac khoa
1a do viéc 14y mu trén tinh than tu nguyén va dong
gop thong tin tin cdy cua sinh vién, dong thoi can co
su phéi hop ctia ¢b van hoc tap va giang vién co truc
tlep giang day trong vai tr0 xdc nhan mau co6 dat yéu
cau dé lam mau dir liéu trong tap huin luyén hay
khong.

MJi mau dir liéu trong bd dir liéu duoc xem nhu
la mot vector gom 40 thong s6 duwoc phan theo 9
nhom tiéu chi va dugc do theo 5 mirc . Cu thé, cac
nhom tiéu chi nhu sau:

1) chu dong hoc bai va chuin bi bai;

2) tham gia cac hoat dong trong khi hoc;
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3) thyc hién viéc quéan ly va lén ké hoach hoc
tap;

4) quan tdm cac van d& tao hung thu trong hoc
tap;

5) hirng thu véi bai hoc, hoat dong trong hoc tép;

6) anh huong cua nhimg yéu té 1am gian doan
viéc hoc, tu hoc;

7) khic phuyc tro ngai trong hoc tap;

8) y thirc vé nhiing loi ich ctia hoc tap cho twong
lai;

9) tu dat ra nhitng yéu cAu vé thanh tich hoc tap
cua ban than qua nhirng muc tiéu.

—  Xurly dir lidu: Tién xur 1y dit liéu 1a mot budc
quan trong dé chuan bi dir liéu cho viéc huan luyén
md hinh. Piéu nay bao gdm viéc xir Iy dit liéu bi
thiéu, loai bo nhidu, chuan hoa dir liéu va chuyén do6i
céc bién dau vao thanh cac vector dic trung pht hop
cho mé hinh phén loai ding may vector hd tro.

— Xay dung mo hinh phén loai: st dung thu
vién sklearn.svm.SVC trong Python hoan thién mo
hinh phan loai da 16p, véi dau ra phan thanh 4 16p
nhu sau: 16p 0: khong tich cuc, 16p 1: nguy co, 16p
2: binh thuong, 16p 3: tich cuc.

— Dir liéu sach da tién xt 1y (80%) duoc sir
dung 1am tap hudn luyén, ta huan luyén mé hinh
phan loai SVM. Mo hinh s& hoc tir cac diém dit liéu
da dugc gan nhan vdi cac thong tin vé thai do hoc
tép cla sinh vién.

— Tap kiém tra: 20% dir lidu sach dugc dung
trong vai tro tap kiém tra. Két qua cho thiy mé hinh
hoat dong hi€u qua, véi do chinh xac 89%. Trong
nghién ctru tién phong nay, s6 lugng mau con han
ché. Pé nang cao hiéu qua ciia mé hinh va pham vi
ap dung, bd dir li€u s€ duoc tiép tuc bd sung cac mau
dir liéu cua sinh vién cac khoa méi cling nhu sinh
vién thudc cac chuyén nganh khac. Viéc thue hién
can ting budc, cin than vi tinh quan trong cia tap
dit liéu huan luyén trong mé hinh phan loai may hoc.
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—  Phén loai mau moi: véi mot mau dit liéu moi,
mo hinh s€ phén loai va tra ra két qua tuwong Ung la
mdt trong bon 16p dau ra nhu trén.

Mb hinh phén loai c6 thé sir dung dé danh gia
thai d6 hoc tap cta ho dya trén cac thong tin da cho.
Ket qua danh gia c6 thé duoc sir dung dé canh bao
vé cac sinh vién c6 nguy co thap hodc cao vé thai do
hoc tép. Cac canh béo nay c6 thé duoc sir dung dé
huéng dan va hd trg sinh vién trong viéc cai thién
thai do va két qua hoc tép cua ho. Viéc &4p dung mo
hinh SVM dé danh gia va canh bao thai do hoc tap
ctia sinh vién co thé cung cép thong tin hitu ich cho
nha trudng, gido vién, hodc ¢d van hoc tap dé hd tro
sinh vién va dua ra cac bién phap phi hop dé nang
cao hiéu suit hoc tap.

4. KET LUAN VA KIEN NGHI

Mo hinh phan loai hd trg hiéu qua trong phan
loai sinh vién theo cac mirc phan loai xac dinh trude.
Tir d6, gitp sang loc nhan biét nhitng sinh vién co
thai d6 hoc tap chua tich cyc, nhan biét nhitng sinh
vién c6 nguy co cao hodc thap vé thai do hoc tap
chua dap ung chuong trinh hoc. Tir d6, cung cip
canh bao sém vé nhitng sinh vién c6 thai d¢ hoc tap
khong tot hodc ¢6 nguy co thip vé hiéu suat hoc tap.
Diéu nay cho phép nha trudng, ¢ van hoc tap va
giang vién kip thoi can thi€p va c6 cac bién phap hd
tro, tu van phit hop dé gitp sinh vién cai thién thai
d6 va két qua hoc tap.

Viéc 4p dung mé hinh phan loai SVM dé d4anh
gia va canh bao thai d6 hoc tap cta sinh vién mang
lai loi ich quan trong trong viéc hd tro sinh vién, ti
vu héa tai nguyén va nang cao hiéu sudt hoc tap
chung. Céc két qua thu duogc trong nghién ctru nay
1a tién dé cho viéc trién khai giai quyét phan loai dit
liéu va dy bao trong linh vyuc gido duc. Khi dir liéu
¢ dang dinh tinh, viéc phan loai dit li¢u béng phuong
phép may hoc s€ hi¢u qua hon so véi phuong phap
phén loai thong thuong.
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