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How to choose the right direction of study and research is one of the
deciding factors for a student's career and future. For the purpose of
partly supporting students of the Faculty of Information Technology
in choosing a major study orientation after the third year of the
Information Technology Engineer training program. The problem is
to come up with classifications of orientation choices that are suitable
for students based on the final transcript data of the whole course at
the time the students make the selection decision. In this paper, we
propose to use the inductive learning algorithm ILA - Inductive
Learning Algorithm with data as learning results to classify the
orientation of major selection in accordance with the orientation and
desire of students. The obtained experimental results achieved a rate
of >90% which coincided with the selection decisions of the students
of Course 17 at the Faculty. This research partly helps students choose
the appropriate majoring orientation in order to achieve good results
in the next learning process.
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Lwua chon chuyén nganh hoc
Phan loai

Dt liéu

ILA-Inductive Learning
Algorithm

Chuyén nganh

Lua chon dng dinh hudng hoc tap va nghién ciru 1a mat trong nhitng
yéu té quyét dinh dén nghé nghiép va twong lai sau nay cua sinh vién.
V6i muc dich phén nao hd trg dugc sinh vién khoa Cong nghé thong
tin trong viéc lya chon dinh hudng chuyén nganh hoc tiap sau nam
thir ba ctia chuong trinh dao tao Ky su Cong nghé théng tin. Bai toan
dat ra 1a cAn dua ra cac phan loai lya chon dinh huéng cho phi hop
V6i sinh vién dya trén dit liéu bang diém tong két toan khod tai thoi
diém sinh vién ra quyét dinh lya chon. Trong bai bao nay, ching tdi
dé xuat st dung thuat giai hoc quy nap ILA - Inductive Learning
Algorithm véi dir liéu 1a két qua hoc tap dé phan loai dinh hudng lua
chon chuyén nganh cho phu hop véi dinh huéng va mong mudn caa
sinh vién. Két qua thuc nghiém thu dugc dat ty 1é >90% triing véi cac
quyét dinh lya chon cua sinh vién Khod 17 tai Khoa. Viéc nghién ctu
nay phan nao gidp sinh vién lya chon dinh huéng chuyén nganh hoc
tap cho phi hop nhim muc dich dat két qua tét trong tién trinh hoc
tap tiép theo.
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1. Giéi thigu

Chon dung dinh hudng chuyén nganh dao tao 1a yéu td quan trong dén hiéu qua hoc tap, rén
luyén, tién d6 hoc tap va dinh huéng nghé nghiép, chuyén mén cua sinh vién. C6 rat nhiéu ly do
tac dong dén viéc lya chon dinh huéng chuyén nganh nhu: y thich, niém dam mé, du kién vi tri
viéc lam sau khi ra truong, cd&c mon hoc yéu thich... Trong do, két qua hoc tap cua ba ndm hoc
dau trong chuong trinh dao tao cling gop phan anh huong dén quyét dinh lya chon nay. Trong
nhitng ky hoc dau ciia chuong trinh dao tao s& cung cap cho ngudi hoc nhiing kién thuc giao duc
dai cuong, cac mon hoc thudc khéi kién thirc co s nganh dé tir d6 ngudi hoc c6 thé tiép nhan
nhitng kién thirc chuyén nganh trong thoi gian dao tao con lai. Véi muc dich hd tro nguoi hoc trong
viéc ra quyét dinh lya chon mét cac dinh hudng chuyén nganh phil hop véi ngudi hoc trong qua trinh
hoc tap tiép theo cua chuong trinh dao tao Cong nghé thong tin (CNTT). Chung t6i thuc hién tng
dung nhiam dua ra cac luat khuyén nghi ngudi hoc hra chon mét trong céc chuyén nganh da duoc xay
dung trong chuong trinh dio tao gom: Pinh hudng Khoa hoc dir liéu (KHDL); Dinh huéng Ky thuat
phan mém (KTPM); DPinh huéng Hé thdng thong tin (HTTT); Dinh hudng Khoa hoc may tinh
(KHMT); Binh hudng Mang méy tinh va truyén théng (MTT).

Trude ddy, bai toan phan 16p dit liéu dd dugc nhiéu nha nghién ctu tién hanh nghién ctu va
thuc nghiém trong rat nhicu linh vuc: Gido duc,Y té... Tiép dén, da c6 nhiéu két qua nghién ciu
dé cap va thuc hién giai quyét cac bai toan vé phan loai két qua hoc tap ung dung ¢ nhiéu don vi
khac nhau. Ngoai ra, cling c6 nhiéu két qua cua cac nha nghién ciru vé phan loai dua trén két qua
hoc tap cua ngudi hoc bang nhiéu phuong phap khac nhau. Trong [1], cac tac gia s dung cong
cu BIDS ciia Microsoft SQL Server 2008 dé khai pha di liéu diém cua sinh vién. Bdng thoi, cac
tac gia sir dung phuong phap hai thuat toan khai pha dir liéu Logistic Regression, Naive Bayes da
duogc ap dung dé tim ra mo hinh tot nhat cho viéc du béo tinh trang hoc tap [1]. Trong [2], cac tac
gia stir dung giai thuat rirmg ngau nhién hoc tir dit liéu dé rat trich cac mdn hoc quan trong trong
chuong trinh dao tao nganh CNTT. Trong [3], cac tac gia sir dung cong cu BIDS cua Microsoft
SQL Server 2008 dé khai phé di liéu diém cua sinh vién. Trong [4], [5] trinh bay cac két qua
nghién ciru vé danh gia du doan két qua hoc tap ciia ngudi hoc bang ky thuat khai phé dir liéu.
Céc két qua nghién ctru nay déu nham muc dich hd tro tu van cho sinh vién trong qua trinh hoc
tap. Cac két nghién ctu cho thay su can thiét caa khai pha két qua hoc tap nham muc dich ting
cuong hd tro, du bao két qua hoc tap cua sinh vién, gitp sinh vién dat qua cao trong qua trinh hoc
tap.

Tuy nhién, v&i muc dich nghién ciru va tng dung trong bai todn cu thé nham hd tro nguoi hoc
Khoa Cong nghé thdng tin phan nao trong viéc ra quyét dinh chon dinh huéng chuyén nganh, bai
b4o sir dung ILA nham hinh thanh cac luat cho phép phan Iép lua chon dinh huéng chuyén nganh
dao tao. Véi két qua thuc nghiém dua trén tap dir liéu diém téng két hoc tap cua nguoi hoc da chi
ra phan nao hiéu qua caa phuwong phap nhom tac gia da sir dung.

2. Thuat giai hoc quy nap ILA - Inductive Learning Algorithm

Thuat giai ILA [6], [7] duge dung dé xac dinh cac luat phan loai cho tap hop cac mau hoc.
Thuat giai nay thuc hién theo co ché lap, dé tim luat riéng dai dién cho tap mau cua tirng 16p. Sau
khi xac dinh duoc luat, ILA loai bo cac mau lién quan khoi tap mau, dong thoi thém luat méi nay
vao tap luat. Két qua co dugc 12 mot danh séch cd tha tu cac luat phu thudc vao tan suat cua gia
trj thudc tinh trong tap mau. Cac vu diém cua thuat giai nay co thé dugc trinh bay nhu sau:

- Dang céc luat s& pha hop cho viéc khao sat dir liéu, mo ta mdi 16p mot cach don gian dé dé
phéan biét voi cac lop khac.

- Tap luat duoc sip thw tu, riéng biét — cho phép quan tim dén mot luat tai thoi diém bét ky.
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2.1. Xdc dinh di# ligu mdu

1. Tap gdm 100 mau la két qua hoc tap cua sinh vién duoc lay ngiu nhién trong 205 két qua
hoc tap cua sinh vién K17 nganh CNTT duoc liét ké trong bang 1, véi mdi dong tuong (g mot
mau, va mdi cot thé hién théng tin vé tong sé tin chi tich liy va diém trung binh toan khéa tinh
dén niam thir ba, trong d6 c6 mot thude tinh “Chuyén nganh” 1a thudc tinh quyét dinh. Véi thudc
tinh quyét dinh ¢4 5 gié tri tuong ng Véi 5 dinh huéng chuyén mén cua chuong trinh dio tao
CNTT va day 1a s 16p cua tap mau.

Bang 1. Dir liéu két qua hoc tdp toan khéa

Piém
z z trung i

S T:: ’ Tg: ’ piém | pigm | PInh | Diem
T M3 SV Hovatén | Ngaysinh | tin | TC | hesé | hesé | frung | TBT | Chuyén

. . (TBT) | tich liy nganh
T chi tich 10 4 ich hé 4

TC) | 1y tic ¢
liiy hé
10
1 | DTC1854802010136 | Vi Hoang Long | 17/07/2000 | 90 90 | 865 | 368 | 865 3,68 KHDL
2 | DTC1854802010232 | Tran Minh Tudn | 15/08/2000 | 93 93 | 843 | 357 | 843 3,57 KTPM
3 | DTC1854802010263 %‘gyTh‘ Thanh 191 /0012000 | 93 93 | 820 | 346 | 820 3,46 HTTT
4 | DTC1854802010032 ggﬁ{g’é“ Van 04/01/2000 | 93 91 | 821 | 345 | 833 3,53 KTPM
5 | DTC1854802010116 E;fnm Hoang 13/05/2000 | 93 93 | 823 | 339 | 823 3,39 KHDL
6 | DTC18H4802010084 | Vi Ngoc Hoang | 12/06/1999 | 93 93 | 805 | 331 | 805 3,31 HTTT
7 | DTC1854802010002 gﬁﬂ’ngmh 08/01/2000 | 93 93 | 798 | 329 | 798 3,29 KTPM
8 | DTC18H4802010258 | Bui Thai Duong | 10/06/2000 | 93 93 | 7,94 | 324 | 794 3,04 KTPM
9 | DTC1854802010049 | Triéu Minh Puc | 22/12/2000 | 93 93 | 805 | 323 | 805 3,23 KTPM
10| DTC1854802010195 ;:E‘é Hoang 23/06/2000 | 93 93 | 804 | 320 | 804 3,20 KHDL
11| DTC1854802010060 | Lwong Xuan Hai | 17/07/2000 | 93 93 | 7,89 | 318 | 7,89 3,18 KTPM
12| DTC1854802010120 | Vi Ngoc Khanh | 14/02/2000 | 93 93 | 7,76 | 312 | 7.76 3,12 KHDL
13| DTC18H4802010272 E}é‘f]“g ThiHal 1 90/00/2000 | 93 93 | 768 | 305 | 7,68 3,05 HTTT
14| DTC1854802010258 uguk’é” Thi 110272000 | 93 | 93 | 782 | 305 | 782 | 305 HTTT
uyén Tho

15| DTC1854802010229 ?3:%6“ buc 26/12/2000 | 93 93 | 7,62 | 305 | 762 3,05 KTPM

2. Tap lugtR cac gia tri khoi tao If}l <. ) i
3. Tat ca cac cot trong bang ban dau chua dugce danh dau (kiém tra).

2.2. Thugt gidi ILA

Thuat giai hoc quy nap ILA gdm cac budc trinh bay trong Thuat toan 1 dudi day:
Thuat toan 1. Cdc budc chinh cua thugt gidgi ILA

Tap mau di lua chon liét ké dusi dang bang gom m mau, k thudc tinh trong d6 c6 mét

PAu vao thugc tinh “Chuyén nganh” Ia thuc tinh quyét dinh.

Piura | Tap R cac luat co dang If <diéu kién> Then <Két luan>

Chia bang m méau ban dau thanh n bang con. M&i bang con ng véi mét gia tri caa thudc

1 . A . A x
tinh phén 16p cua tap mau.
5 (* thuc hién cac budc 2 dén 8 cho mai bang con*)
) Khai tao bd dém ket hop thudc tinh j, j=1
3. Vi mdi bang con dang khao sat, phan chia danh sach cac thudc tinh theo cac to hgp phan

biét, mdi t6 hop ting véi j thudc tinh phéan biét.

Vé&i mdi t6 hop céc thudc tinh, tinh sé lugng cac gié tri thugc tinh xuat hién theo cing té
4: hop thudc tinh trong cac dong chua dwgc danh dau cua bang con dang xét (ma dong thoi
khong xuat hién vai té hop thudc tinh nay trén cac bang con lai). Goi t6 hop dau tién (trong
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bang con) ¢6 s6 lan xuat hién nhiéu nhat 14 t6 hop 16n nhat.

5: Néu t6 hop I6n nhét bang ¢, tang j 1én 1 va quay lai budc 3

6: Danh diu cac dong thoa t6 hop 16n nhat cua bang con dang xu 1y theo 16p

Thém luat mai vao tap luat R, véi vé trai la tap cac thugc tinh cua to hop lon nhat (két hop
céc thugc tinh bang toén tir AND) va vé phai la gid tri thudc tinh quyét dinh tuong ng.

Néu tat ca cdc dong trong bang con dang xét da duoc danh dau phan 16p, tiép tuc thuc hién tur
8: budc 2 cho cac bang con con lai. Nguoc lai (néu chua danh dau het cac dong) thi quay lai
budc 4. Néu tat ca cac bang con da duoc xét thi két thic, két qua thu dugc la tap luat can tim.

3. Két qua thwc nghiém va danh gia

Dit liéu duoc sir dung trong thuc nghiém 1a két qua hoc tap cua 205 sinh vién nganh Cong
nghé thong tin K17 sau khi két thiic ky hoc 5 (Bang 1). Vai két qua hoc tap tong két bao gom céc
thong tin: Tong sb tin chi (TONGTC); Tong sd tin chi tich liy (TONGTCTL); Biém hé sé 10
(TBM10); Biém hé s6 4 (TBM4); Diém TBT tich liiy h¢ 10 (TBMTL10); Piém TBT tich liiy hé
4 (TBMTLA4) va Chuyén nganh (CHUYENNGANG). Tiép dén nhom tac gia tién hanh tién xir ly
dit liéu va thu duoc bang dir liéu sau: ‘

Bang 2. Tdp dir liéu sau tien xir ly

TONGTC TONGTCTL TBM10 TBEMA TBMTL10 TBMTLA CHUYENNGANH
TB Thap Kem Kem TB TB MTT
TB Thap Kem Kem TB TB MTT

Thap Thap Kem Yeu TB TB HTTT
TB TB Yeu Yeu TB TB MTT
TB TB Yeu Yeu TB TB KHDL
TB TB Yeu Yeu TB TB HTTT
TB TB Yeu Yeu TB TB MTT
TB TB Yeu Yeu TB TB KHMT
TB TB Yeu Yeu TB TB KHDL
Cao Cao Kha Gioi Kha Gioi KTPM
Cao Cao Kha Gioi Kha Gioi KTPM
Cao Cao Kha Gioi Kha Gioi KTPM
Cao Cao Kha Gioi Kha Gioi KTPM
Cao Cao Kha Gioi Kha Gioi HTTT
Cao Cao Kha Gioi Kha Gioi KHDL
Cao Cao Kha Gioi Kha Gioi KHDL
Cao Cao Kha Gioi Kha Gioi HTTT
Cao Cao Gioi Gioi Kha Gioi KTPM
Cao Cao Gioi XuatSac Gioi XuatSac KHDL

Sur dung giai thuat ILA (Thuat toan 1) vai bang dix liéu sau tién xir Iy (Bang 2) va thugc tinh
quyét dinh “CHUYENNGANH”. Vi giai thuat nay, chdng toi thuc hién trén dir liéu diém hoc
tap cuia 205 sinh vién sau tién xir 1y va thu duoc tap luat sau:

Luat 1: IF TBM4 1a Yéu AND TBMTL10 la Trung binh AND TongTCTL la Thiap THEN
chon Chuyén nganh Mang truyén thong.

Luat 2: IF TBM4 1a Yéu AND TBMTL10 la Trung binh AND TongTCTL Ia Trung binh
AND TONGTC la Trung binh AND TBM10 la khéng Trung binh THEN chon Chuyén nganh
Mang truyén thong.

Luat 3: IF TBM4 1a Yéu AND TBMTL10 la Trung binh AND TongTCTL Ia Trung binh
AND TONGTC la Thap THEN chon Chuyén nganh Khoa hoc may tinh.

Luat 4: IF TBM4 1a Yéu AND TBMTL10 la Trung binh AND TongTCTL Ia Trung binh
AND TONGTC la Cao THEN chon Chuyén nganh Hé thdng thong tin.

Luat 5: IF TBM4 la Yéu AND TBMTLI10 la Trung binh AND TongTCTL Ia Trung binh
AND TONGTC la Trung binh AND TBM10 Ia Trung binh THEN chon Chuyén nganh Khoa hoc
may tinh.

Lu4t 6: IF TBM4 13 Yéu AND TBMTL10 la Trung binh AND TongTCTL la Vira phai THEN
chon Chuyén nganh Mang truyén thong.
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Luat 7: IF TBM4 la Yéu AND TBMTL10 la Trung binh AND TongTCTL la Cao THEN chon
Chuyén nganh Khoa hoc may tinh.

Luat 8: IF TBM4 la Yéu AND TBMTL10 la Kha THEN chon Chuyén nganh Hé thng thong tin.

Luat 9: IF TBM4 1a Yéu AND TBMTL10 Ia Gioi hoic Yéu THEN chon Chuyén nganh Mang
truyén thong.

Luat 10: IF TBM4 Ia Trung binh THEN chon Chuyén nganh Hé thdng théng tin.

Luat 11: IF TBM4 1a Kém THEN chon Chuyén nganh Mang truyén thong.

Luat 12: IF TBM4 1a Kha AND TBM10 Ia Trung binh THEN chon Chuyén nganh Hé thong
thdng tin.

Luét 13: IF TBM4 la Kha AND TBM10 la Gioi THEN chon Chuyén nganh Ky thuat phan mém.

Luat 14: IF TBM4 la Gioi THEN chon Chuyén nganh K§ thuét phan mém.

Luat 15: IF TBM4 1a Xuit sic THEN chon Chuyén nganh Khoa hoc dit liéu.

Luat 16: IF TBMTL4 la Trung binh AND TBM10 la Trung binh AND TONGTC la cao AND
TBMTL10 la Kha AND TBM4 la Trung binh THEN chon Chuyén nganh Khoa hoc dir li¢u.

Trong tap cac luét thu dugc ¢ trén ta thiy, cac luat vira & dang téng quat vira ¢ dang chi tiét.
Vi luat 11 co the dugc st dung dé tu vin chon chuyén nganh Mang truyén thong, néu can cu thé
hon nita vé cac yéu t chon chuy@n nganh nay ching ta cé thé sir dung luat 1, luat 2 hoac luat 9.

Can ctr tap luat thu duoc o trén, ching ta c6 thé dua ra 161 khuyén hay du doan cho sinh vién
trong qua trinh hra chon dinh hudng chuyén mén sau nhu: Néu sinh vién c6 diém Trung binh
mon hé sé 4 la Gioi thi chon chuyén nganh Ky thuat phan mém hozc néu diém Trung binh mén
hé s6 4 la Kha ma mong mudn chon chuyén nganh Ky thuat phan mém thi phai c6 diém Trung
binh mén hé s 10 1a Gioi.

Véi céc luat nhu trén cho thiy, c6 >90% sinh vién K17 trung két qua thuc té da Iya chon
chuyén nganh, do d6 chung ta co thé sir dung tap cac luat nay dé dinh hudng sinh vién trong viéc
Iya chon chuyén nganh cho phu hop véi nang luc cua nguoi hoc.

4. Két luan

Bai bao da ¢ng dung giai thuat ILA nham hinh thanh cac luat cho phép phan I16p lua chon
dinh hudng chuyén nganh dao tao. Tap cac luat dugc xay dung dua trén co so dir lidu la két qua
hoc tap cua sinh vién nganh Céng nghé thdng tin K17 sau khi két thic ky hoc 5. Két qua thur
nghiém ma nhom tac gia thuc hién da dua ra tap cac luat nham hd tro nguoi hoc Khoa Cong nghé
thong tin phan nao trong viéc ra quyét dinh chon dinh huéng chuyén nganh. Qua két qua nghién
ctu nay, nhom tac gia nhan thiy nghién cau tiép theo can phai thr nghiém voi bo co s dir liéu
vé6i nhiéu yéu té quan tim hon nita nhdam nang cao chit luong cua cac lut thu dugc tir giai thuat.
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