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Tom tat: Hién nay, tinh trang sinh vién bi budc nging hoc dang dién ra rat pho
bién tai cac truong dai hoc & Viét Nam. Bai bao nay dé& xuit phuong phép cho phép dy
doan dugc kha ndng bi bugc nging hoc dya vao phan tich dix Iicf;u tir diém thi dau vao,
diém thi c&c mdn cua ba hoc ky dau va tinh trang hién thoi (tiép tuc hoc hoac ngung
hoc) cua hon 555 sinh vién khéa 54, 55, 56 nganh Cbng nghé thong tin, Truong Dai
hoc Vinh. Tu dix liéu da co, hai thuat toan khai pha dir li¢u Logistic Regression, Naive
Bayes da duoc ap dung dé tim ra m6 hinh tot nhat cho viéc dy bao tinh trang hoc tap
cho sinh vién cac khoa tiep theo. Viéc nghién ctru nay s€ giup cho Nha truong dua ra
dugc nhitng canh béo sém va c6 phuong an ho trg dé giam ty 1€ bi budc théi hoc cho
cac sinh vién khoa sau.

Tiur khéa: Khai pha dit liéu gido duc; canh bao ngung hoc.

1. Giéi thiéu

Trong nhiing nim qua, céng tic tuyén sinh ngay cang khé khin, nhung sé luong
sinh vién bi budc thdi hoc, canh bao thoi hoc lai ngay cang cé xu hudng gia tang. Theo
thdng ké chua chinh thuc tai Truong Dai hoc Vinh, moi nim cé téi hang tram sinh vién
rot vao tinh trang bi budc thoi hoc, chu yéu tip trung vao cac sinh vién hoc nim thir 3,
hodc ndm thur 4, khi cac em da gan t6t nghlep Vi vay, viéc phat hién sém cac sinh vién
c6 kha ning bi buc ngimng hoc nham gitp ho 1ap ké hoach hoc tap sao cho phu hop 1a
mot nhu ciu rat can thiét ciia nha trudng hién nay.

Khai pha dir liéu giao duc 1a mot linh vuc nghién ctru da va dang duoc nhiéu nha
khoa hoc quan tam. Cac thuat todn khai ph4 dit liéu nhu Logistic Regression, Naive
Bayes da duoc ap dung nhiéu trong cac bai toan thuc té nhu du bao chimg khoan, du béo
dir liéu y té, phan tich dit liéu gido duc [1] - [4]. Cac thuc nghiém cho thiy viéc xdy dung
cac mo hinh dy doan hay phén 16p bang cac thuat toan nay cho két qua kha tét, hd tro
dugc cho viée ra cac quyét dinh tiép theo.

Trong bai bao nay, chung t61 thu thap du liéu vé diém thi du vao dai hoc, diém
thi cac mén cua ba hoc ky dau va tinh trang canh bao (dang hoc hoic ngung hoc) cua
sinh vién khoa 54, 55, 56 nganh Cong nghé thong tin 1am dit liéu huan luyén dé xay dung
md hinh du doan. Sau khi xay dung duoc mé hinh, dya vao dir liéu dau vao bao gom
diém thi dau vao va diém thi cac mon cia ba hoc ky dau ta c6 thé dy doan dugce sinh vién
nao do trong tuong lai c6 thé bi budc ngung hoc.

Trén co sé trinh bay nhén thirc chung vé khai pha dir liéu trong gido duc cung cac
cong trinh nghién ctru tng dung ki thuat nay, bai viét tip trung mo ta qua trinh xay dung
md hinh du toan tinh trang ngimg hoc tai Trudng Pai hoc Vinh. Qua trinh nay bao gom
cac bude: lya chon va chuén hoa dit liéu, ap dung thudt toan khai pha dir ligu, Kkét qua
thuc nghiém. Tu két qua dat duoc, ching toi1 rlt ra cac két luan va dé xuit nham han ché
tinh trang sinh vién bi budc ngung hoc tai Truong Pai hoc Vinh.
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2. Khai phéa dir liéu trong gido duc

Khai pha dir li¢u 1a linh vuc nghién ctru dé trich xuAt thong tin tr mot bo dir liéu
va chuyén né thanh mét cau tric d& hiéu dé sir dung tiép. Qua trinh khai pha dir liéu 1a
qua trinh kham pha kién thirc c6 trong co s& dit liéu [5]. Khai phé dit liéu gido duc 1a linh
vuc nghién ctru ¢ su két hop cia cac phuong phap tinh toan va phuong phéap tim 1y
nhiam muc dich hiéu thém vé hanh vi hoc tip cua ngudi hoc [6]. Muc tiéu cua viéc khai
pha dit liéu gido duc 1a: (1) du doan hanh vi hoc tap trong twong lai bang cach tao ra md
hinh dua trén su két hop cac thong tin nhu kién thirc, thai o, dong luc, nhan thic cua
ngudi hoc; (2) X4c dinh dugc cac nodi dung quan trong can hoc va tbi wu hoa dugc trinh tir
giang day; (3) nghién ctru su anh hudng cta cac hinh thire giang day dén qua trinh hoc
tap cta nguoi hoc; va (4) thic diy duoc cac nghién ctru khoa hoc vé qua trinh hoc tap
thong qua viéc xay dung cac mo hinh tinh toan dua trén cac dir liéu giao duc [7].

Viéc nghién ctru khai pha dir liéu gido duc cho phép tra 161 dugc mot sb cau hoi
dang nhu sau:

- Sinh vién s& c6 két qua hoc tap nhu thé nao trong twong lai?

- Sinh vién nén hoc theo tién trinh nao dé dat dugc hiéu qua t6t nhat?

- Nhitng hanh vi nao ctia sinh vién c6 lién quan dén viéc hoc tiép 1én cac bac hoc
cao hon (vi du: Thac sy, Tién s¥)?

- Nhitng hanh vi ndo cua sinh vién cho thdy su hai 1ong, chii dong tham gia dé
hoan thanh tién d6 hoc tap?

- Méi trudng hoc tap truc tuyén can co duge cac chirc ning nao dé gitp cho viée
hoc tap truc tuyén dat hiéu qua tdt hon?

- Yéu t6 nao co thé cho phép du doan dugc muc do thanh cong cia ngudi hoc
trong tuong lai.

Khai phé dit liéu trong gido duc da va dang dugc nhidu nha nghién ciru quan tam.
Superby va cong su [3] str dung bang cau hoi dé thu thap dir liéu bao gdm thong tin ca
nhan, cac hanh vi va nhan thic hoc tap cua sinh vién. Céc tac gia ap dung cac cach tiép
can khac nhau nhu ciy quyét dinh (decision tree), rimg ngiu nhién (random forest),
mang luéi than kinh (neural network) va phan tich phan biét tuyén tinh (linear
discriminant) dé phan tich va du doan cac yéu td anh hudng dén viéc hoc tap cta sinh
vién. Tuy nhién, c6 thé vi s6 lugng thong tin thu thap con it nén do chinh xac dy doan
chua cao. Ashby va cong su [4] thu thap dir lidu dé nghién ctru cac yéu té anh hudng dén
két qua hoc tap cua sinh vién khi tham gia cac khéa hoc truc tuyén tir xa. Ayesha va cong
su [3] 4p dung thuat toan K-means dé du doan hanh vi hoc tap cua sinh vién. Nhiing
thong tin thu duoc c6 thé giup cho gido vién c6 nhitng didu chinh kip thoi trong qua trinh
giang day. Bharadwaj va cong su [9], Yadav va cong sy [10] thu thép thong tin ve tinh
chuyén can, diém thi, cac hoat dong ngoai khoa cia sinh vién dé du doan két qua hoc tap
vao cuoi hoc ky. Céc thudt todn khai pha dir li¢u duoc cac tac gia su dung la ID3, C4.5
and CART. Marie Bienkowski va cong su [11] nghién ctru Gng dung khai pha dir li¢u
gido duc dé xay dung chuong trinh hoc c4 thé hoa. Lin [12] nghién ciru xay dung mo
hinh cho phép du doan dugc nhiing sinh vién nao s€ gdp kho khan trong viéc hoc, dé tur
d6 co giai phap hd tro kip thoi. Dekker va cong su [13] sir dung thuat toan khai pha dit
liéu Cay quyét dinh dé xay dung mé hinh du doén ty 1é sinh vién c6 thé bi ngimg hoc sau
hoc ky dau tién.
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3. Xay dwng m6 hinh du doan
3.1. Thu thép va chudn héa div liéu

Céc thong tin can 1ay thu thap dé thuc hién xay dung mé hinh 1a: ma sinh vién, ho
va tén, ngay sinh, noi sinh, gidi tinh, diém dau vao, diém cic mon hoc trong 3 ky dau cua
modi sinh vién. Nhiing dit liéu ndy duoc thu thap tir Phong Cong tac chinh tri va Hoc sinh,
sinh vién, Phong DBao tao va Trung tim Cong nghé thong tin cua Truong Pai hoc Vinh.
Vi vay, dir liéu c¢6 do tin cay va chinh xac cao, phan anh ding thong tin cua sinh vién.
Chung t6i da thu thap dugc thong tin ctia 555 sinh vién khoa 54, 55 va 56 nganh Cong
ngh¢ thong tin.

3.2. Tinh d¢ anh hwong cua cdc thugc tinh

Trich chon cac thudc tinh 1a viéc lya chon cac thudc tinh c6 anh huong dén két
qua du doan, cac thudc tinh khac s€ bi loai ra. Pé x4c dinh duogc thude tinh ndo ¢ anh
huong dén moé hinh dy doan, chung toi da ding phuong phap tinh Do loi thong tin
(Information Gain). Thyc nghiém phuong phap tinh do loi thong tin bang phan mém
WEKA, chung ti da tinh duoc trong sé anh hudng va xép hang duoc cac thudc tinh nhu
Bang 1.

Bang 1: Trong s6 anh huong ciia ting thudc tinh

STT \ Thudc tinh \ Trong s0
Nhom théng tin chung
1 Qué quén 0,06326
2 Thanh phan gia dinh 0,02431
3 To6n giao 0,01945
4 Gidi tinh 0,01199
Nhém thong tin diém cic mén

1 | Piém déu vao 0,08135
2 Ngon ngtr Lap trinh C 0,04894
3 Toan A2 - Giai tich I 0,04866
4 | Tu tuong Ho Chi Minh 0,03499
5 | Vatlydai cuong Al 0,03141
6 | Ly thuyét toi vu 0,02855
7 Nhiing nguyén 1y co ban cua Chu nghia Mac Lénin 11 0,02786
8 K¥ thuat dién tir 0,02603
9 | Toan Al - Pai s6 tuyén tinh 0,02586
10 | Toan cao cap nang cao 0,02384
11 | Ngoai ngit 1 - Tiéng Anh 0,02196
12 | Nhitng nguyén ly co ban cua Chu nghia Mac Lénin | 0,02149
13 | Gi4o duc qudc phong 1 0,01778
14 | Gido duc qudc phong 2 0,01489
15 | Ngoai ngit 2 - Tiéng Anh 0,01058
16 | Giao duc qudc phong 3 0,00574
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3.3. Ap dung thudt todn khai phd dit liéu

Chung t6i s& tién hanh ap dung thuét toan Naive Bayes va Logistic Regression
cho céc tap thudc tinh nhu sau:

Truong hop 1: Chay thuat toan véi tat ca 20 thudc tinh dau vao dugc cho ¢ Bang
2. Thugc tinh dy dodn 1a tinh trang canh bado Ngirng hoc (C6/Khong). )

Truong hop 2: Chay thuat toan voi viée loai bo 2 thudc tinh c6 do anh hudng thap
nhat (GDQP 3 va Ngoai ngit 2).

Truong hop 3: Chay thuat toan voi viéc loai bd 4 thudc tinh c6 d¢ anh hudng thép
nhat (GDQP 3, Ngoai ngit 2, Gidi tinh, GDQP 2).

Trudng hop 4: Chay thuat toan vai viée loai bo 6 thudc tinh c6 d6 anh huong thap
nhét (GDQP 3, Ngoai ngir 2, Gioi tinh, GDQP 2, GDQP 1, Tén giao).

Két qua huan luyén dé xay dung mo hinh dy doan v6i hai thudt toan khai pha dir
liéu Naive Bayes va Logistic Regression cho ca 4 truong hop dugc cho & Bang 2.

Bang 2: Do chinh xdc cia mé hinh dw doan so voi dir liéu thuc té

D¢ chinh xéc
Phuwong phap Trwong hgp | Truwomg hgp | Truwong hgp | Trwong hop
1 2 3 4
Naive Bayes 62% 62% 68% 68%
Logistic Regression 88% 88% 88% 88%

Nhu vy, thuat toan Logistic Regression cho két qua dy doan cao hon so véi thuat
todn Naive Bayes.

3.4. Két qud va phan tich

Qua thuc nghiém voi sinh vién nganh Cong ngh¢ thong tin, co thé thay cac yéu to
anh huéng nhiéu dén tinh trang ngimg hoc 1a: diém dau vao, qué quan, mon Ngon ngir
Lap trinh C, mdn Toan A2 (Giai tich I), mdn Tu twdng HO Chi Minh. Chi tiét cac yéu t6
anh huong da dugc trinh bay ¢ Bang 1. Nhing sinh vién c¢6 diém thap & cac mon hoc
Ngon ngit Lap trinh C, Toan A2 (Giai tich I), Tu tuong Ho Chi Minh va ¢ diém thap khi
thi dau vao dai hoc thi c6 xu thé bi budc ngimg hoc. Ngoai ra yéu t6 qué quan ciing anh
huong cao dén tinh trang ngimg hoc ciia sinh vién. Nhiing sinh vién cing qué thuong co
Xu hudng dat két qua hoc tap twong ti nhau.

4. Két luan

Hién nay, van d& du bao tinh trang bi budc ngung hoc 1a kha cép thiét. Tai
Truong Pai hoc Vinh, viéc nay dang dugc thuc hién mot cach co hoc thong qua tinh
diém tich lity theo timg ky. Trong bai béo ndy, chiing t0i d& xuat phwong phap dy doan
tinh trang bi budc ngung hoc bang sir dung k¥ thuat khai pha dir liéu Naive Bayes va
Logistic Regression. Béng phuong phap ndy, cac nhén t6 anh hudng dén tinh trang
ngimg hoc cua sinh vién c6 thé duoc phat hién sém dé nha trudng c6 bién phap hd tro
sinh vién trong viéc hoc tap & cac ky tiép theo. Viéc thuc nghiém voi dir liéu sinh vién
nganh Cong nghé thong tin da ching minh dugce tinh kha thi cia phuong phép. Trong
tuong lai, chung t6i s€ thyc nghiém voi dir liéu sinh vién cac nganh khac, dé co the de
xuat dugc mot md hinh du doan két qua hoc tap & nhiéu mirc khac nhau nhu: xuét séc,
gidi, kha, trung binh, yéu, ngung hoc,...
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SUMMARY

PREDICTING STUDENT’S ACADEMIC PERFORMANCE
BY APPLYING DATA MINING TECHNIQUE

The situation of students being forced to stop their studies is currently very
popular at universities in Vietnam. This paper proposes a method for predicting
students’ dropout based on the analysis of data from the university entrance scores,
paper scores of subjects in the first three semesters and the current learning status of
more than 555 students majoring in IT at Vinh University. Through these data, the
Logistic Regression and Naive Bayes data mining algorithms were applied to find a
suitable model for predicting students’ dropout in the next courses. This study will help
the university to give early warnings and supports to reduce the rate of students’
dropout in the next courses.

Key words: Education data mining(EDM); Dropout prediction.
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