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So sanh J48 va Naive Bayes trong phan tich dir li¢u giao duc
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Abstract. In the present, data mining can be applied in various fields. One of them is the field of education.
By applying data mining in the field of education, education providers can make an analysis of students in
their schools. Schools can predict student achievement, make assessments of students more thoroughly, and
can also predict students’ interests and talents. This study will discuss the prediction of student learning
habits and the prediction of student achievement in order to find out the right steps to take afterwards. In
this study, two (2) classification algorithms were used, namely J48 and NaiveBayes. This is done to find

the best results from each algorithm.
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1. Pit van dé

Trong thoi dai nay, moi linh vuc déu bat budc
phai tién hanh phan tich, du doan mot cach nhanh
chong va chinh xac. Mot trong s6 cac linh vuc nay 1a
linh vuc gido duc. Nang cao chét luong gido duc 1a
mot trong nhitng vin dé quan trong nhat dugc nhiéu
bén quan tim vi n6 cé vai tro quan trong déi véi su
tién bo trong twong lai [1]. Bé c6 duoc diéu tt nhat
phan tich, k¥ thuat khai thac dit liéu dugc sir dung.
Khai thac dit liéu 1a mét ky thuat phan tich duoc su
dung dé c6 thé tim hiéu sdu hon vé dit liéu tho [2]
[3]. Khai thac dir liéu gido duc (EDM) la mdt mon
khoa hoc sur dung céac ky thuat khai thac dit li¢u trong
gido duc [4]. EDM trong gi4o duc rat hitu ich trong
qua trinh du doan thanh tich cta hoc sinh, danh gia
hoc sinh k¥ ludng hon, du doan so thich va tai nang
va nhiéu phan tich khac [5] [6] [7]. Khai thac dir liéu
dugc sir dung rong rai vi né rat hitu ich trong kiém
tra dir liéu bang nhiéu cach tiép can khac nhau va c6
nhitng dic diém riéng. Dir li¢u khai thac ciing duoc
sir dung dé don gian héa dit liéu thanh thong tin chirc
nang. Cac phuong phap khai pha dir liéu dugc su
dung rong rai duoc st dung trong EDM Ia k-hang
x6m gan nhét, cdy quyét dinh, mang lu6i than kinh,
Bayes ngdy tho, v.v. [8] [9] déu 6 the thuc hi¢n phan
tich, nhiéu cong cu ngudén ma c6 thé duge sir dung dé
trién khai khai thac dit liéu. Nhitng cong cu bao gom
WEKA. Nhitng cong cu nay dugc thiét ké dé c6 thé
thuc hién diéu tra dit liéu va nhan duge cac mé hinh
hodc ciu triic c6 thé hitu ich trong tuong lai [10].

Trong céc nghién ctru trude ddy, nhidu nguoi da
tién hanh nghién ctru vé khai pha dit liéu véi muc
tiéu chinh la du doén thanh tich cta hoc sinh. Trong

nghién ctru, thuat toan k-gan nhat c6 vai tro hiéu qua
nhit v6i do chinh xac phéan loai. Trong nghién ctru
vé du doan két qua hoc tap cua hoc sinh trong truong
va st dung mot sb thong s6 nhu diém danh va gia tri
bai tdp. Nghién cuu nay st dung Thuat toan Naive
Bayes va cho ra do chinh xac cao nhat so véi cac
thuét toan phan loai khac. Sau do, trong nghién ctru
phuong phap Cay quyét dinh va Mang lu6i than kinh
duoc tham khao dé du doan thanh tich cia hoc sinh
vi ho ¢6 diém chinh xac cao, hiéu sudt dwoc danh
gi4 bang phuong phap Cay quyet dinh. Két qua 1a
md hinh nay chi c6 thé san xudt gia tri chinh xéac
la 60%. Trong nghién ctru do luong thanh tich hoc
sinh bang cach sir dung phuong phap Cay quyét dinh
va Mang ludi than kinh. Két qua 13, nghién ctru nay
cho thdy hiéu qua cua ap dung phuong phap trong
EDM cao hon. ‘Trong nghién ctru tvong ddi nhim
phan tich mot $6 Tap chi Vat ly: Chudi hoi nghi 1933
(2021) 012062 1OP Publishing doi:10.1088/1742-
6596/1933/1/012062 2 Phuong phap Cay quyét dinh
va tac dung cta ching ddi véi cac bo dir liéu gido
duc da duoc thyc hién. Két qua cho thiy cac phuorng
phap phan tich hdi quy va phan loai 1a su két hop tét
nhét vi chung c6 mirc do twong thich cao dé cho ra
két qua t6t hon.
2. N§i dung nghién ciru
2.1. Mo td tap div ligu

Trong nghién ctru nay, tap dit liéu nay duoc 13y tir
hé théng quan 1y hoc tap (LMS) ctia mot truong dai
hoc tu thuc & Jakarta, Indonesia. Bo dir liéu bao gf”)m
340 hang dir liéu va 10 thudc tinh. 10 thude tinh duoc
su dung bao gém ba loai, do la:

a) Nhan khau hoc, cu thé 1a cac thudc tinh vé gidi
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tinh, quéc tich va noi cu tru;

b) Trinh d6 hoc van, cu thé 1a diém trung binh khi
vao dai hoc, diém trung binh cudi ndm & truong dai
hoc, hoc ky, chuyén nganh;

¢) Thoi quen nhu tham gia khao sat phu huynh,
thoi quen ma tai lidu, thoi quen tra 10i dién dan;

2.2. Ky thudt phan logi

Phan loai 1a mdt ky thuét khai thac dir licu dugc
st dung rong rai vi né kha don gian. Co hai giai doan
trong k¥ thuat phan loai, d6 1a phat trién mé hinh dé
huin luyén va danh gid mé hinh bang dir liéu huén
luyén. Phan loai ciing c6 nhiéu phuong phép, vi du
nhu thuat toan théng ké, phan tich twong quan, phan
tich hoi quy, mo hinh Bayes, thuat toan dua trén
khoang cach, cach tiép can don gian, k-lang giéng
gan nhat, ciy quyét dinh, mang ludi than kinh va
thudt toan dua trén quy tic. Trong nghién ctru nay,
cac phuong phap dugc sur dung 1a md hinh Bayesian,
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ciy quyét dinh va mang lu6i than kinh.

a) Mo hinh Bayes la phuong phap st dung ky
thuat ing dung xac suit vao dir liéuhodc né con duge
goi la k¥ thuat thuong xuyén. Céc tinh toan sir dung
phuong phap nay mang lai gia tri truc tiép cho xac
sudt gia thuyét.

b) Cay quyet dinh 1a mot phuorng phap c6 didu
kién xay dung glong nhu mot cdy. Dé co thé sir dung
phuong phap nay can cé hai (2) budc 1a xay dung
Cay quyét dinh va sau do trién khai vao co s¢ dit lidu.
2.3. Két qud va théo luin

Sau khi xtr Iy dir liéu trén hai (2) thuat toan khac
nhau trong cac phuong phap phan loai (J48 va Naive
Bayes), mdi thudt toan déu co nhiing dic diém riéng.
Trong nghién ctru nay, cac gia tri trong tam la CC
(Céc truong hop duogc phan loai chinh xéc), IC (Cac
truong hop duoc phan loai khong chinh xac), cac gia
tri B chinh xac, Thu hdi va FMeasure.
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Hinh 2.1. So sanh két qua thudt todn J48 va ID3

2.3.1. Thugt toan J48 hodac ID3

Thuat toan J48 la sy phat trién cua thut toan ID3,
12 mot thuat toan thong thuong. Thudt toan nay co thé
phan loai dit liéu sb va dit lidu roi rac bang phuong
phap Cay quyét dinh. Bing cach st dung thuat toan
nay, gia tri Phién ban dugc phan loai chinh xéc la
71,17% va do chinh xac hoac F-Measure 1a 73,6%.
2.3.2. Thudt toan Naive Bayes

Thuat toan Naive Bayes la mét thuat toan trong
phuong phép phan loai. Thuat toan nay st dung xac
sudt va tinh toan thong ké. Bang cach sir dung thuat

toan nady, ching t6i nhan dugc gia tri Truong hop
duoc phan loai chinh xac 1a 81,17% va d¢ chinh xac
hodc F-Measure 1a 73,8%.3.6 Két qua thyc hién Két
qué xir Iy dir liéu bang ndm (5) thuat toan khac nhau
nay nhu sau.

C6 thé thay ndm thuat toan nay co ty 1é chinh xac
kha 6t (trén 70%). Gid tri chinh xac cao nhat dugc
tim thiy trong thuat toan NaiveBayes (73,8%), sau
d6 1a ID3 (73,6%). Trong khi do, ddi véi CC hoic
Céc truong hop duoc phan loai chinh xac, gia tri cao
nhit ciing dugc tim thiy & thuat toan NaiveBayes
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(276 dir liéu), sau d6 la ID3 (242 dir liéu). Nhin
chung, thuat toan Naive Bayes c6 gia tri dd chinh
xéc dua trén F-Measure, Recall va Precision cao nhit
so vOi cac thudt toan khac.

Matrix Performance

NaiveBayes

B2.0%%
80.0%
78.085
76.0%
74.08%
72,08
70.0%

68.08%

Classifier

W F-Measure ®Recall

Hinh 2.2. So sanh thudt toan NaiveBayes va thudt toan ID3

3. Két luan

Trong thé gidi giao duc, viéc khai thac di ligu 1a
can thiét dé thuc hién phan tich duy doan vé tap dir
liéu cua hoc sinh. Mt trong nhiing thong tin hoac
kién thtrc c6 thé duoc tao ra tir ky thuat khai thac dir
liéu 1a du doan vé két qua hoc tap va thanh tich cua
hoc sinh, sau d6 s€ dugc su dung dé quyét dinh cac
budc tiép theo cho nhitng hoc sinh nay. Trong nghién
clru nay, tap dir liéu duoc st dung la dit liéu dugc léy
tir hé thong quan 1y hoc tap (LMS) cia truong dai
hoc. Tap dit liéu nay c¢6 340 hang dir liéu va 10 thudc
tinh. D& xtr 1y, hai (2) thuat toan phén loai dugc sir
dung la J48 va NaiveBayes. Hai thuat toan nay c6
nhiing dic diém khac nhau. Két qua, hai thuat toan
déu cho d6 chinh xac t6t (>70%). Tuy nhién, thuat
toan Naive Bayes co gia tri o chinh xac cao nhat
(dya trén F-Measure, Recall va Precision) va gia tri
Phién ban dugc phan loai chinh xéac cao nhét so véi
cac thuat toan khac. Dé nghién cttu sau hon, dé s
dung nhiéu dong dit liéu hon va ciing thir st dung céc
k¥ thuat khai thac dir liéu khéc.
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