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Abstract: This paper sets out to use J48 classification algorithm to predict students’academic performance
towards the end of the semester in the Data Structure course under the Computer Science Program. This
algorithm aimed to help faculty in forecasting who among the students would likely to fail and who
would make it until the end of the semester. In this way, the faculty could make remedial measures to
help those struggling students pass the subject and advance to the next level, thus, increasing students’
success rate and retention in a Higher Education Institutions (HEI). This research employed a descriptive
correlational design using Exploratory Data Analysis (EDA) for Data Mining in testing and verifying
data to generate new information. Data mining is part of the Knowledge Discovery in Databases (KDD)
process where it follows six steps. data selection, data pre-processing, data transformation, data mining,

interpretation, and knowledge discovery.
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1. Pit vin dé

Khai thac dit liéu 1a viéc trich xuat cac mau hodc
kién thirc tha vi (khong tam thudng, tiém an, chua
biét trude day va cé kha nang hiru ich) tir lwong dit
liéu khong 16. Sy sén c6 cia lwong dir lidu 16n nay da
thiic ddy nha nghién ctru chuyén doi dir liéu tho thanh
thong tin hitu ich ma cac nha gido duc c6 thé sir dung
dé dua ra cac quyét dinh sang su6t va hanh dong phu
hop bang cach sir dung EDM.

Téc gia da 4p dung mdt trong nhiing k¥ thuat khai
thac dit lidu c6 tén 1a phan loai dé du doan két qua hoc
tap ciia SV ¢ mot trong nhimg mén hoc kho nhat nhu
Cau tric dit liéu trong chuong trinh Khoa hoc May
tinh. Phan loai 1a mot trong nhiing k¥ thuat hoc co
gidm sat nham xay dyng mo hinh phan loai mot muyc
dir li¢u thanh nhan 16p duoc xac dinh trudc. Muc dich
la du doan san lugng trong tuong lai dya trén di licu
c6 san. Cau trac dir liéu dwoc nha nghién ciru coi 1a
mdt chu dé dang dugc nghién ctru vi ty 18 thét bai cao.
Dit liéu duogce thu thap théng qua viée 1y hd so 16p hoc
tr mdt giang vién phu trach bd moén trong hoc ky 2 cta
ndm hoc 2014-2015 & 2015-2016 véi 103 SV dang ky
khoa hoc. Do hau hét cac nghién ctlru tap trung nhiéu
hon vao viéc phan biét va danh gia cac thudt toan phan
loai khéc nhau trong céc linh vuc quan tdm khac nhau
nhu y té va gido duc, nén céc tac gia khac d st dung
hd so nhan khau hoc xa hoi cua hoc sinh dé du doan
két qua hoc tap ciia hoc sinh [5], va nhiing tac gia khac
van str dung dit liéu cho nit SV, dong gbp cua bai viét
nay la st dung thudt toan phan loai J48 (dua trén so
sanh hiéu suit duoc thyc hién boi mot sd tac gia) trong

viéc tao ra md hinh du doan dé du bao su thanh cong
hay that bai ctia SV trong khoa hoc bang cach sir dung
ca hd so nam va nir trong gido duc dai hoc. Hon nira,
nha nghién ctru phat hién ra rang chi c6 mot sb it tai
lidu vé linh vyc nay & Philippines.

Puoc huéng dan boi cac khai niém va phat hién
ctia nhiéu nghién ctru khac nhau, nghién ctu nay
nham muc dich sit dung thuat toan phan loai dé xay
dung mot mo hinh gitip du doan két qua hoc tap cia
hoc sinh trong mén Cau trac dir liéu va cudi cing s&
cung cip nhitng hiéu biét sau sic hitu ich cho cac nha
gi4o duc trong viéc thiét ké lai phuong phap su pham
cho nhiing hoc sinh gap kho khan.

2. Noi dung nghién ciru

Nghién ctru ndy nhim tao ra mé hinh ciy quyét
dinh du doan s€ du bao cac yéu td co anh hudng lon
dén két qua hoc tap ciia SV trong khoa hoc Ciu triic
dir liéu béng Thuét toan phan loai J48.

Khung nghién ctru va pham vi va giéi han cua
nghién clru

Thuat toan dugc st dung trong nghién ctru nay chi
¢6 kha nang dy doan cac gia tri phan loai. B9 chinh
xac cua dy doan chi dugc danh gia & muc do phén
tram cua cac thudc tinh/gia tri dugc phan loai. Hon
nira, mo hinh nay chi mang tinh goi y, nghia la cac
tiéu chi hoac thudc tinh khac phai dugc dua vao va
do luong can than dé dat duoc két qua chinh xac hon.
2.1 Phwong phap

Thiét ké nghién ciru: Nghién ciru ny st dung thiét
ké tuong quan mo ta bang cach str dung Phén tich dir
lidu kham pha (EDA) dé khai thac dit liéu dé kiém tra
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va xac minh dit liéu nham tao ra thong tin méi va xay
dung mo6 hinh phan loai.

Xay dung moé hinh: MO hinh nghién ctu mo ta
cach chuan bi va trinh bay di liéu. H) so ciia SV cho
khoa hoc Céu tric dit liéu duoc thu thap tr cac giang
vién phu trach mén hoc néi trén tai Truong Cao ding
Cong nghé Thong tin & Truyén thong thude Co s&
ESSU Salcedo tr Nam hoc 2014-2015 dén 2015-
2016. Tong cong ¢6 188 hd so dd duoc thu thap. H)
so cho théy mdi hoc sinh déu ¢6 ma s hoc sinh, tén
hoc sinh, diém trong cac bai kiém tra dugc chia thanh
4 hoc ky (bai kiém tra 1, cdu hoi 2 dén cau hoi 11),
cac ky thi chuyén nganh (th1 s0 by, gitra ky, thi trude
va cuoi ky), diém thyc hanh va yéu cau va diém thi.
tong diém trung binh. Hoc sinh phai dat it nhat 3.0 dé
vuot qua khoa hoc. Pidu d6 ¢ nghia 13, 3,1 dén 3,5
duoc coi 1a “Piém co diéu kién” trong khi 3,6 dén 5,0
la “Khong dat”.

2.2. Chudn bj dit liéu

3 bubce dé chudn bi dit liéu:

- Loai b6 hd so hoc sinh da rut khoi 16p hoc vi co
thé thiéu mot s gia tri lién quan.

- Phan chia thudc tinh diém cudi cung thanh 7 loai:
Xuét sic, Xut sic, Rat tot, Tét, Kha, C6 diéu kién,
Khong dat

- Sy 101 rac hoa dir liéu c6 nghia 1a nguoi ta s€ su
dung mdt tap hop cac khoang dugc xac dinh trudc va
nhom cac gia tri trong tuong lai theo khoang d6. Di
liéu sau khi tién xir Iy dugc tai 1én phan mém WEKA
dé ap dung thuat toan phan loai.

2.3. Phan loai dir li¢gu: Muc ti€u ciua nghién ctu nay
1a du doéan két qua hoc tap cua hoc sinh dbi v6i moén
Céu truc dit liéu. Phan loai duoc sir dung ¢ day vi day
la qua trinh dat mot ddi tuong vao mét 16p hodc danh
myc. Cay quyét dinh duoc sir dung dé phan loai cac
méu chua biét. Mot trong nhimg myc tiéu cua phan
loai 1a xay dung cay quyét dinh c6 ciu tric céy giong
nhu so d6, voi cac nit bén trong va nit 14. Tt ca cac
nut bén trong déu c6 hai hodc nhidu nit con biéu thi
viée kiém tra mot thudc tinh. Cac nut 14 dai dién cho
nhan 16p hoac phan b6 16p. Vi€e tao cay quyet dinh
bao gom viéc xay du‘ng cay va cit tla cay. Tat ca cac
vi du huin luyén ¢ phan dau déu nim & gdc cua cay.
Vi¢c phan vung dugc thuc hién dé quy dua trén céc
thudc tinh da chon. Viéc cit tia cay xac dinh va loai bo
cac nhanh phan anh tiéng on va phén vung ngoai I¢.

2.4. Cdy quyét dinh: 1D3 do J. R. Quinlan phat tn'én
1a thuat toan trung tdm trong viéc xay dung cay quyet
dinh. N6 str dung tim kiém tham lam, tir trén xu6ng
trong khong gian cua cac nhanh c6 thé co ma khong
can quay lai. Cay quyét dinh mo ta cac quy tic phan
chia dir li¢u thanh cac nhom. J48 (trong cong cu
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WEKA) xdy dung cdy quyét dinh tir mot tap hop dit
liéu hudn luyén theo cach twong tw nhu ID3 bang cach
sir dung entropy va thu dugc thong tin. Thuét toan ID3
sir dung entropy dé tinh toan tinh dong nhét cia mau.
Neu mau hoan toan dong nhét thi entropy bang 0 va
néu miu dugc chia déu thi n6 co entropy bang 1.

Tai mdi nat cia cay, J48 chon mot thudc tinh cua
dit liéu dé phan chia tap mau ciia n6 thanh cac tap con
dugc lam giau trong 16p nay hay 16p khac mot cach
hiéu qua nhét. Tiéu chi ciia né 1a muc ting thong tin
duogc chuan hoa (su khac biét vé entropy) 1a két qua
ctia viéc chon mot thudc tinh dé phan tach dir lidu.
Thudc tinh ¢6 mic ting théng tin chuin hoa cao nhat
duoc chon dé duara quyét dinh. Thuat toan J48 sau d6
s€ lap lai trén cac danh sach con nho hon.

Sau déy 14 cac diéu kién dé dimg phan ving:

- T4t ca cac mau cho mdt nut nhat dinh déu thude
cung mot 16p.

- Khéng con thude tinh nao dé phén chia tiép - biéu
quyét da so duoc str dung dé phén loai 1.

- Khong con mau nao (Apte & Weiss, 1997)
(Fayyad, 1994 theo trich dan cua [9)]).

2.5. Trich xudt cdc quy tiic tir cay

Tir nghién ciru cua [9], dudi dy 1a mot sb quy tic
trich xuat tir cdy quyét dinh:

- Tri thie duoc biéu dién dudi dang luat IF-THEN.

- M6t quy tic duge tao cho mdi dudng dan tir gdc
toi cay.

- Mbi cip thudc tinh-gia tri doc theo mot duong
dan tao thanh mot két hop.

- Céc nit 14 chira dy doan 16p. 5. Con ngudi dé
hiéu cac quy tic hon (Kamber, et.al., 1997)

3. Két luan

Déi v6i thi nghiém nay, ngudi nghién ctu da st
dung tat ca cac thudc tinh (6 dang sé): cau hoi 1 dén
cau hoi 13, diém thuc hanh cubi ky, diém trong cac
ky thi chinh (so tuyén gitra ky, so tuyén, cudi ky)
va dlern trung binh cudi cung da dugc phan loai nhu
(xuét sic, xuat sic, rat tot, tot, trung binh hodc ¢6 diéu
kién). D liéu dugc ma hoa vao ung dung MS Excel
v6i dinh dang tép CSV (gia tri dugc phan tach béng
dau phay). Tép dit liéu duoc chia thanh tap huan luyén
(80%) va tap kiém tra (20%). Tap huan luyén dugc sir
dung dé tao mo hinh dy doan trong khi tép kiém tra
duoc st dung dé xéac thyc tinh chinh x4c cia mo hinh.
Diéu dang chu ¥ tir cay 1a hoc sinh phai thuc hién tt
hon trong céc ky thi 16n dé c6 diém trung binh cudi ky
duoc cai thién. Hinh 3 cho thdy ma gia ciia mé hinh
da phat trién trong d6 cac thudc tinh khac nhau nhu
Ky thi so tuyén, Bai kiém tra 13, Bai kiém tra 2 va
Bai kiém tra cudi ky duoc mé ta . Piéu nay co nghia
12 néu mot hoc sinh dat diém tir 1,85 tré 1én, tuong
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ti nhu vay trong bai kiém tra 13 va bai kiém tra 2 thi
hoc sinh d6 ¢6 thé s& nhan dugc diém trung binh cudi
ky “rat t6t” & mon hoc do. Tuy nhién, néu mot hoc
sinh nhan dugc diém thép hon 1,85 trong Bai kiém tra
trude cudi ky va bai kiém tra 13 thap hon 2,32, thi rat
¢6 thé hoc sinh d6 s& chi nhan dugc diém “Kha” trong
mon hoc do6.

bé do luong d6 chinh xac cua viéc phan loai, Bang
1T dua ra hiéu suit du doan dugc thuce hién boi cong cu
danh gia cia WEKA. Tap hop cac phép do duge lay
tir dit liéu hudn luyén. N6 hién thi s6 liéu thong ké veé
du doan chinh xac ctia bo phéan loai dé phan loai dung
16p. RS rang 1a 92,68% \la d6 chinh xac cua du doan,
nghfia 1a chi c6 khoang 7% truong hop dugc phan loai
sai. Sai s6 tuyét ddi trung binh cua xac sudt 14 0,08 va
sai s6 binh phuong trung binh gbc 1a 0,20, nghia 1a
can béc hai cta ton thit bac hai. Téng $6 tap dir liu
huén luyén sau khi phan tach 1a 82. L6i khong phai la
1 hodc 0 vi n6 khong phén loai chinh xac tat ca cac
mau huén luyén. Hinh 4 1a mo hinh du doan cua thuat
toan phan loai. M6 hinh mo6 ta yéu t6 du doan manh
nhét hodc bién s c6 anh huong 16n dén két qua hoc
tap cua hoc sinh trong mén Cau tric dir liéu. N6 cho
thiy rang hoc sinh phai thé hién tot nhit trong céc ky
thi chuyén nganh dé dat dugc it nhit diém trung binh
cudi ky rat tot.

Hai ky thi chinh — Ky thi so tuyén va Ky thi cudi
ky duoc hién thi trong ciy quyét dinh véi thude tinh
duoc du doan manh nhat 13 ky thi trude. Khi mot hoc
sinh dat diém trung binh cudi cing nhé hon hodc bang
1,85, mot thudce tinh khac Cau db 13 (tac la trong hoc
ky cudi cung ciia hoc ky) s& dwoc danh gia. Néu hoc
sinh dat 1,71 tro 1én va bai kiém tra 2 (ddu hoc ky)
ciing cao hon 2,91 thi rat c6 thé diém trung binh cudi
ky ctia hoc sinh s& 1a “Rét tot” néu khong 1a “Tét”.

Cay quyét dinh ciing cho thdy rang mét hoc sinh
cu thé s& chi dugc danh gia “t5t” hodc “kha” néu hoc
sinh d6 khong 1am tot bai kiém tra cudi ky, bai kiém
tra 4 va bai kiém tra 13 néu khong sé dat diém “Rét
t6t”, « Xép hang.

Chu dé cau triic — do 1a Bai kiém tra trudc, Bai
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kiém tra cudi ky, Cau d6 13, Cau d6 2 va Cau hoi 4,
trong d6 Bai kiém tra trude khi két thuc duoc goi 1a
nut gdc. Cac con s6 dudi mdi nut 14 1 diém danh gia
cudi cung cua SV trong khéa hoc. Cac 6 vudng thé
hién sy phén loai la Vergy Good, Good hoac Fair. Cay
cho thay rang hoc sinh can phai nam viing cac bai hoc
trong giai doan so cap va gitra ky vi cac bai kiém tra
& hoc ky trude va cudi ky hau hét dugce lay tir cac bai
hoc trude do (tién so b va gitra ky), 6 1a 1y do tai sao
yéu to du bao manh nhat tr thi nghiém nay 1a bai k1ern
tra trude cudi ky. tlet 16 thém rang cac khai niém nén
tang vitng chic 1a rat quan trong dé vuot qua mén hoc.

Mot ky thuat khai thac dit liéu c6 tén 1a phan loai
da duoc st dung dé du doan két qua hoc tap cua hoc
sinh. Cu thé, nghién ciru nay sir dung thuat toan phan
loai J48 dé tao ra mo hinh dy doan hiéu qua dua trén
dit liéu lich st cua hoc sinh dé phan loai céc thudc tinh
vao timg 16p/loai. Tir mé hinh dy doan, hoc sinh can
¢6 kién thirc nén tang viing chic vé cac linh vuc hoc
tap cia mon hoc dé co thé dat két qua t6t nhat trong ky
thi chuyén nganh nhim dat diém dau trong khoa hoc.
Céc ky thi chinh (Pre-final & Final) va cac bai kiém
tra dau hoc ky dugc coi 1a yéu t& gop phan ning cao
Kkét qua hoc tap ciia SV. Néu khong, hoc sinh s€ c6 kha
nang truot hoac bi diém trung binh kém néu 2 trong
s6 cac ky thi chinh ¢6 diém thap hon 3.0. Két qua dat
ty I¢ du doén chinh xac 92,68% sau khi ap dung thuat
toan phan loai.
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