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Abstract: Since the student s success rate reflects the success of educational organizations, so the trend of
increasing student s success became the goal of all educational organizations. Besides that, the student’s
willingness of studying higher education after complete secondary school is one of the most important
goals to the educational Organizations. Many reasons affect this willingness and revealing these reasons
may enhance the student s will. Data mining tools (especially Decision Tree Algorithms) can be considered
as the best choice to find the hidden patterns in order to achieve these goals. The experimental dataset
used in this work is data set about Portuguese student on two courses ( Mathematics (395 instances) and
Portuguese (Portuguese language course which holds 659 instances) ) which was collected and analyzed
by Paulo Cortez and Alice Silva, University of Minho, Portugal. Three Decisions Tree algorithms (J48,
RepTree and Hoeffding Tree (VFDT)) are applied and experimented in this work. The results showed
that J48 algorithm mostly proper to classify and predict both students’ willingness to complete higher
education and success in courses.

Keywords: Educational Data Mining, Decision Tree Algorithms, J48 Algorithm, RepTree Algorithm,

VEDT Algorithm.

1. Pit vin dé

Khai thac di li€u, con dugc goi 1a Kham pha tri
thie trong co s¢ dir licu (KDD), 1a linh vuc kham
phé thong tin mdi va c6 kha nang hitu ich tr lugng
16n dit liéu. Trong nhimg nam gin day, nguoi ta ngay
cang quan tim dén viéc sir dung khai thac di liéu dé
didu tra cac cau hoi khoa hoc trong nghién ctru gido
duc (GD), mét linh vuc diéu tra dugc goi 1a khai thac
dir liéu GD. Khai thac dir liéu GD (con dugc goi la
“EDM?). Cac nha nghién ctru EDM nghién ctru nhiéu
linh vire khac nhau, bao gdm hoc tap ca nhan tir phan
mém GD, hoc tap hop tac dugc may tinh hd tro, kiém
tra thich ung véi may tinh (va kiém tra rong hon) va
cac yéu t6 lién quan dén viéc hoc sinh (HS) khong dat
hodc khong theo hoc céac khoa hoc.

Mot trong nhiing linh vuc chinh cua tng dung
EDM la cai tién cac mo hinh HS dy doan céc dic diém
hodc thanh tich hoc tap ctia HS trong cac trudng phd
thong, cao dang va cac co so GD khac. Dy doan két
qua hoc tap cua HS voi do chinh xac cao rat hitu ich
trong nhiéu bdi canh & tit ca cac co so GD dé xac
dinh HS cham va phan biét HS cé thanh tich hoc tap
thap hodc HS yéu c6 kha ning c6 thanh tich hoc tap
thdp. San pham cubi cung ciia cac md hinh s& ¢o loi
cho gio vién, phu huynh va cac nha 1ap ké hoach GD
khong chi dé thong bao cho HS trong qué trinh hoc
tap, liéu hanh vi hién tai cia ho co thé lién quan dén

két qua tich cuc va tiéu cuc trong qua khtr hay khong,
ma con dua ra 101 khuyén ¢ dé khic phyc van dé.

Ba thuat toan Cay quyét dinh (C4.5 (J48), RepTree
va Hoeffding Tree) dugc ap dung. Tap di li€u chinh
bao gom hai tép Gia tri dwoc phan tach bang diu phay
(CSV) duoc léy tur Kho luu trit hoc may cua UCI cho
muc tiéu thy rugu cua sinh vién (SV) trong hai khoa
hoc (Ngon ngit B Dao Nha va Toan hoc). Cac tép tap
dit lidu ngudn chira (1044 trudng hop trong cic trudng
hop) véi 32 thudce tinh. Mot sb thao tac tién xur 1y nhu
(lam sach dir li€u, tao cdt va xoa cot) dugc trién khai
dé hop nhét hai tép ngudn nay trong mot tap dit lidu.
2. Noi dung nghién ciru

Trong [1] cac nha nghién citu da so sanh céc
phuong phap va ky thuét khai thac dir liéu khac nhau
dé phén loai SV dya trén dir li¢u stir dung Moodle cua
ho va diém cubi ky dat dugc trong cac khoa hoc tuong
ung cua ho. Ho da phat trién mot cong cu khai thac cu
thé dé tao cdu hinh va thyc hién cac ky thuat khai thac
dir liéu dé dang hon cho ngudi huéng dan. Ho da sir
dung dir liéu thuc té tir bay khoa hoc Moodle véi SV
Pai hoc Cordoba. Ho tuyén bd réng mdt mo hinh phan
loai thich hop cho vigc sir dung GD phai chinh xéac va
d& hiéu dbi véi ngudi huéng dan dé dugce sir dung cho
viée ra quyét dinh.

Trong [2] cac phuong phap va k¥ thuét khai thac
dr liéu khac nhau da duogc so sanh trong qua trinh
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du doan thanh cong cua SV, ap dung dit li¢u thu thap
duoc tir cac cudc khao sat dugc thuc hién trong hoc
ky mua he tai Pai hoc Tuzla, Khoa Kinh té, nam hoc
2010-2011, giita cac SV nam thir nhét va dir liéu dugc
liy trong qua trinh tuyén sinh. Sy thanh cong duoc
danh gia bang diém dat tai ky thi. Tac dong cta cac
bién nhéan khau hoc - xa hoi cua HS, két qua dat dugc
& truong trung hoc va tir ky thi tuyén sinh, va thai do
ddi véi viée hoc co thé anh huong dén sy thanh cong,
tht ca déu duogc diéu tra.

Trong [3] cac k¥ thuat khai thac dir liéu nham tiép
can thanh tich ctia HS & truong trung hoc st dung di
liéu trong thé gidi thyuc. Hai 16p cdt 181 (Toan hoc va
Tiéng Bo6 bao Nha) dugc mo hinh hoa theo cac nhiém
vu hoi quy va phan loai nhi phan/nim cép d6. Bén mo
hinh DM (ttc 1a Cay quyét dinh, Rimg ngau nhién,
Mang than kinh va May véc to hd tro) va ba lwa chon
dau vao (vi du: c6 va khong c6 diém trudc) da duogc
thir nghiém. Két qua cho thiy co thé dat dugc do chinh
xéc du doén tot, véi diéu kién 1a c6 sin cac diém cua
hoc ky dau tién va/hodc thar hai. Mic du thanh tich
ctia HS bi anh huéng nhiéu boi cac danh gia trong qua
khtt, mot phan tich giai thich da chi ra rang ciing c6
nhiing yéu t6 khac c6 lién quan.

2.1. Khai thac dir liéu GD

Céc phuong phdp EDM thuong khac voi céc
phuong phap tir tai liu khai thac dir liéu rong hon,
trong viée khai thac rd rang nhiéu cap do phén cap co
v nghia trong dit liéu GD. Cac phuong phap tr tai liéu
tam ly hoc thuong dugc tich hop voi cac phuong phap
tir tai liéu khai thac dir liéu va may hoc dé dat dugc
muc tiéu nay. Vi du: khi khai thac dir li¢u vé cach HS
chon sir dung phan mérn GD, c6 thé dang dé xem xét
dong thot dir liéu & cap do g0 phim, cap dg cau tra 1o,
cap do phién, cap do HS, cap do 16p hoc va cap do
trudng hoc. Cac van d& vé thoi gian, trinh tu va boi
canh cling dong vai tro quan trong trong nghién ctru
dir liéu GD.

Sau khi mot cau tric quan tim dén GD (chang han
nhu hanh vi ngoai nhiém vu hoac liéu mot ky nang
¢6 dugc biét hay khong) di dwoc xac dinh theo kinh
nghiém trong dit liéu, n6 c6 thé dugc chuyen sang cac
tap dit liéu méi. Viéc chuyén giao cac ciu trac khong
phai la chuyén nhé — thong thuong, cung mot cau tric
¢6 thé khac nhau mot cach tinh té & cap do dit lidu,
trong dit liéu tir mot ngit canh hodc hé thdng khac
— nhung phuong phap hoc chuyén giao va ghi nhin
nhanh da thanh cong trong viéc ting toc qua trinh phat
trién hodc xdc thue mot md hinh cho mot boi canh
méi. Diéu nay di din dén nhiéu phan tich khai thac dir
liéu GD dugc sao chép trén dit li€u tor mot s6 hé théng
hodc bdi canh hoc tap.
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2.2. Thudt toan cdy quyét dinh

Cay 1a dd thi c6 hudéng bit diu bing mot nit va
phan nhanh thanh nhiéu nut. Chung 13 nén tang cho
khoa hoc may tinh (c4u trac dit liéu), sinh hoc (phan
loai, tam 1y hoc (Iy thuyét quyét dinh) va nhiéu linh
vuc khac. Cay phan loai va hdi quy dugc st dung
dé dy doan. Trong hai thap ky qua, chung da tr¢ nén
phé bién nhu 1a nhiing lya chon thay thé cho héi quy,
phuong phép sip xép cdy da tré nén phd bién dén mirc
mot s6 chuong trinh thuong mai hién dang canh tranh
dé thu hat sy cha ¥ cia cac nha nghién ctru thi truong
va nhitng nguoi khac dang tim kiém phan mém.

4.1 J48: J48graft 1a phién ban md rong ciua J48
xem xét viéc ghép cac nhanh bd sung vao cy trong
giai doan xu 1y héu ky (Webb, 1999). Qua trinh ghep
¢b ging dat duge mot s6 sitc manh cua cac phuong
phap tap hop ching han nhu cdy dugc dong goi va
tang cuong trong khi duy tri mét ciu tric c6 thé hiéu
dugc. N6 xac dinh cac vung cua khong gian phién ban
tréng hodc chi chira cac vi du bi phan loai sai va kham
phé cac phan loai thay thé bang cach xem xét cac thir
nghi¢ém khac nhau c6 thé da duoc chon tai cac nit phia
trén 14 chira ving dwoc dé cép.

2.3. Cay dgqi dién

RepTree xdy dung mot ciy quyét dinh hoic ciy hdi
quy bang cach st /dung giam murc tang/giam phuong
sai thong tin va cat tia no bing cach cit tia giam 16i.
Puoc t6i vu hoa vé toc d0, n6 chi sap xép cac gia tri
cho cac thudc tinh sb mot 1an. N6 xu 1y cac gia tri bi
thleu béng cach chia cac phién ban thanh nhiéu phan
glong nhu C4.5. Ban ¢6 the dat s6 luong phién ban tdi
thiéu trén mdi 14, do sau ti da cua cy (htru ich khi
tang cudng cdy), ty 1¢ phuong sai tap. huén luyén t01
thleu cho mét phan tach (chi cac 16p sd) va sb 1an gip
dé cat tia.

2.4. B sau cua ciy cuéc dit

Do sau tdi da ciia c@y (htru ich khi tang cuong cay),
ty 1¢ phuong sai tap hudn luyén t01 thleu cho mét phan
tach (chi cac 16p s6) va sb 1an gap dé cit tia.

Cay Hoeffding (VFDT) 1a mot thuat toan cam tng
cdy quyét dinh gia tang, bt cir ltic nao c6 kha nang hoc
hoi tir cac ludng dir lidu 16n, gia st cac vi du tao phéan
phdi khong thay dbi theo thoi gian. Cay Hoeffding
khai thac thuc té 1a mot mau nhé thuong co thé du dé
chon thudc tinh phan tach t6i wu. Y twong nay duogc
hd tro Vé mat toan hoc boi gidi han Hoeffding, dinh
luong sb luong quan sat (trong truong hop cia ching
t6i 1a cac vi du) can thiét dé udc tinh mot s thdng ké
trong mot d6 chinh xac quy dinh (trong truong hop
cua chung t6i 1a muc do t6t ciia mot thude tinh). Mot
tinh nang hip dan vé mit ly thuyét cua Cay Hoeffding
khong duoc chia sé boi nhitng nguoi hoc ciy quyét
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dinh gia tang khac la n6 co sy dam bao chéc chan vé
hiéu suit. Su dyng gioi han Hoeffding, ngudi ta co
thé chi ra rang dau ra cia no gan giong voi dau ra cla
mdt ngudi hoc khong gia ting bang cach sir dung vo
s6 vi du.

2.6. Mé hinh céy quyét dinh

2.6.1. Tién xir Iy dir liéu

B di liéu (Bo dir liéu vé muc tiéu thu rugu cia
SV) phu thudc vao mé hinh nay. Dt liéu bao gdm hai
bo dir liéu student-mat.csv (Khoa hoc toan co 395
phién ban) va student-por.csv (Khéa hoc tiéng Bo Dao
Nha c6 659 phién ban). do sau tdi da clia cay (httu ich
khi tang cudng cdy), ty 1¢ phuong sai tap huén luyén
t01 thiéu cho mot phén tach (chi cac 16p s6) va sb 1an
gip dé cit tia.

2.6.2. Cay Hoeffding

Cay Hoeffding (VFDT) 1a m¢t thuat todn cam ung
cdy quyét dinh gia ting, bat cir luc nao ¢ kha ning
hoc hoi tir cac ludng dit liu 16n, gia sir rang cac vi
du tao phan phdi khong thay doi theo thoi gian. Cay
Hoeffding khai thac thyc té 13 mot mau nho thuong c6
thé du dé chon thudc tinh phan tach t6i vu. Y tudng nay
duoc hd trg vé mit toan hoc boi gidi1 han Hoeffding,
dinh lugng s6 lugng quan sat (trong truong hop cta
chiing 6i 1a cac vi du) can thiét dé udc tinh mot s6
théng ké trong mot do chinh xac quy dinh (trong
truong hop ctia chung toi 1a mire do t6t ciia mot thude
tinh). Mot tinh ning hap dan vé mit Iy thuyét ciia Cay
Hoeffding khong dugc chia s¢ bdi nhiing nguoi hoc
cdy quyét dinh gia tang khac la n6 c6 sy dam bao chic
chin vé hiéu suat St dung gi6i han Hoeffding, nguoi
ta c6 thé chi ra ring dau ra ctia n6 gan gidng v6i dau ra
ctia mot nguoi hoc khong gia tang bang cach sir dung
v s6 vi du.

2.7. Kiém tra thudt todn cdy quyét dinh

Trong thir nghiém dau tién dé xay dung nhom
cdy quyét dinh, tit ca cac thudc tinh dugc chon trir
khi (G1, G2, G3, G1Grade, G2Grade) va G3Grade
duoc giit nguyén dé str dung trong viéc xay dung cay.
D x6a thudc tinh vang mit va thay vao do sir dung
AbsRate. Ché do kiém tra 1a 10 xéac thuc chéo véi 16p
muc ti€u cao hon.

Thuat toan dai dién cho tén cua thuat toan duoc su
dung trong qua trinh thtr nghiém.

- CCI (Phién ban duoc phén loai chinh x4c) biéu
thi s6 lugng phién ban dugc phén loai chinh xéc chia
cho tong s6 phién ban va nhan véi 100.

- ICI (Phién ban dugc phan loai khong chinh xac)
biéu thi s6 lwong phién ban dugc phéan loai khong
chinh xéc chia cho téng s6 phién ban va nhan véi 100.

- Do chinh xac: cta thudt toan biéu thi ty 1& phan

Journal of educational equipment: Applied research, Volume 2, Issue 283 (February 2023)
ISSN 1859 - 0810

tram céc truong hop duoc phan loai chinh xac tir tat ca
cac truong hop dugc phan loai thuc sy.

- Thu hoi phan anh s6 phan chia ctia cac phién ban
dugc phan loai chinh xé4c theo téng s6 cua tit ca cac
phién ban (gia tri thu hoi gan nhu giéng véi CCI).

- F-Measure: duoc do tir cac gia tri thu hoi va do
chinh xac (gap doi gia tri cia d6 chinh xac nhan véi
thu hoi chia cho gia tri tong ciia thu hdi va d chinh
Xac).

- Ving ROC 1a viét tit ciia Ving dic tinh hoat
dong cua may thu mo ta hi¢u suit cua bo phan loai
ma khong tinh dén chi phi phan phéi hoac 16i ctia 16p.

- Thoi gian: 14y phan thir hai dé dung cay.

Nhém cdy quyét dinh thir hai dugc xay dung dua
trén (Khoa hoc, truong hoc, gidi tinh, tudi, dia chi,
famsize, Pstatus, Medu, Fedu, Mjob Fjob, Reason,
nguoi gidm ho, thoi gian di lai, thoi gian hoc, that
bai, trudng hoc, famsup, tra tién, hoat dong, nha tre,
internet, l1ang man, gia dinh, thoi gian ranh 1oi, bénh
gut, stic khoe, véng mat, AbsRate va G3Grade). Ché
d6 Kiém tra 1a xac thuc chéo 10 1an dé xay dung cay
v6i ty 1& chinh x4c cao va 1a cubi cing (16p duoc dit
cao hon (HS ¢6 mudn hoc dai hoc hay khong) dé xay
dung quyét dinh

- Cay phan loai va du doan HS dua trén Thudc tinh
dau vao.

3. Két luan

Bai bdo nay da li¢t ké va so sanh két qua cua viéc
thyuc hién ba giai thuat cdy quyét dinh khac nhau. D)
thi cay quyét dinh bi anh huong boi s6 thudc tinh dau
vao va thudc tinh 16p két thiic. Hai 16p chinh (Thanh
cong cua SV (G3Grade) va San sang hoc dai hoc (cao
hon)) dugc chon dé xdy dung biéu dd cay. Két qua
cho thay J48 1a thudt toan cdy quyét dinh tt nhat c6
thé dugc st dung lam so dd du doan va phén loai hanh
dong cua SV. Viée lya chon J48 xuét phat tir cac Kkét
qua duoc so sanh bén canh sb lugng nat trong biéu dd
anh hudng dén kha nang hién thi cia céy.
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