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Tém tat: Dy béo két qua hoc tap va im ra cac yéu t6 c6 anh huong dén két qua dé cé y nghia vo cling quan
trong d6i voi khong chi cdc nha quan ly gido duc ma ca d6i véi sinh vién. Tuy nhién, cac nghién cttu vé tng
dung khai phé dit liéu trong duw bao két qua hoc tap tai Trieong Pai hoc kinh t& Pai hoc Hué con chua dugc
khai thac twong xting véi ti€ém nang cta dit liéu dugc luu trit. Nghién ctu nay st dung ky thuat trich chon
thudc tinh va ky thuat phan 16p dua trén cac giai thuat cdy quyét dinh duoc trong phan mém WEKA
(Waikato Environment for Knowledge Analysis) d€ xay dung cac mo hinh du béo két qua cudi khoa sau khi
két thuc ting ky hoc. Két qua cho thay cac thudc tinh bao gom: gidi tinh, s6 tin chi tich 1ty nganh va diém
trung binh chung cua mdi hoc ky la céac thudc tinh duoc git lai & hau hét trong cac tap di liéu con sau khi
trich chon. Dac biét, J48 la giai thuét phu hop nhat trong xay dung md hinh cay quyét dinh dy bao két qua

cudi khéa ctia sinh vién.

Tt khoa: cay quyét dinh, dw bdo, khai phd dit liéu, phan 16p, trich chon thudc tinh

1  Datvan dé

Khai phda dit liéu la trich xuét va khai thac nhiing thong tin hitu ich, tiém an caa dit liéu.
Cong viéc nay giai quyét cac van dé bang cach phan tich leong dir liéu 16n hién c6 d€ kham phé
ra cac xu hudng va cac quy tac c6 y nghia [1]. RS rang, cac truong dai hoc ludn lwru trit mot co so
dt liéu 16n ctia sinh vién. Cung vdi sy phat trién cua nha treong thi co so dit liéu nay ngay cang
16n vé quy mo ciing nhu vé s6 luong. Tuy nhién, van dé€ khong chi 6 viéc luu trt, ma hon nira la
viéc kham phd va trich xuét ra dwgc cac méd hinh ¢é y nghia va khai pha duoc tri thirc ti€ém an
trong co s¢ dit liéu khong 16 d6 [2]. Trién khai cong cu khai phd d liéu la mot cach d€ phan tich
va quan ly khoi luong 16n di liéu sao cho ¢é thé kham phd duoc cac mo hinh hitu ich cho giai
quyét van dé va ho tro ra quyét dinh [3]. Day la thach thiic ctia cac truong dai hoc néi chung va

cua Truong DPai hoc Kinh t& Dai hoc Hué noi riéng.

Két qua hoc tap cua sinh vién chiu anh hwong ctua nhiéu yéu t6 nhw cac ddc diém riéng cua
ting ca nhan, dac diém kinh t€ xa hoi va cac yéu to lién quan dén mdi truong song [4]. Biét rd
nhitng yéu t6 nay va anh hudng cta ching dén qua trinh va két qua hoc tap cta sinh vién c6 thé
giup cho khong chi sinh vién ma ca cac nha quan ly giao duc trién khai cong tac dao tao mot cach

hiéu qua.
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Hién nay, rat nhiéu nghién ctru vé khai phé dix liéu trong gido duc dwoc cac nha nghién
ctu quan tam. Khai pha d liéu gido duc la cong cu nghién cttu dugc thiét k&' dé tie dong chiét
xudt nglr nghia tir hoat dong hoc tap cua nguoi hoc trong mdi truong gido duc [5]. Du bao két
qua hoc tap cua sinh vién cang sém cang tré nén quan trong doi voi nguoi hoc va ca cac nha quan
ly gido duc trong muc tiéu nang cao chat luong dau ra. Tuy nhién, viéc du bao tro nén kho khan
hon do lwong 16n co so dit liéu gido duc da luu trir cang ngay cang 16n. Bén canh d6, sinh vién
va cac nha quan ly gido duc déu mong muoén xac dinh nhitng yéu t6 anh huwong dén két qua hoc

tap cta sinh vién d€ c6 hanh dong cu thé va kip thoi va hd tro cho viée cai thién két qua hoc tap.

Nghién cttu nay st dung cac ky thuét trich chon thudc tinh d€ tim ra cac yéu té anh huong
dén két qua hoc tap cua ting hoc ky cta sinh vién khoa 2014-2018 ctia Treong Pai hoc Kinh té,
Dai hoc Hué. Dong thoi, mot mo hinh du bao phan 16p ap dung cac giai thuat Cay quyét dinh
trong WEKA (Waikato Environment for Knowledge Analysis) duoc xay dung dé€ du bao két qua.
Viéc du bao cho phép phat hién kip thoi nhitng sinh vién cé kha ndng ndm trong dién dat két qua
thap hodc khéng du diéu kién ra truong. Tt d6, cac nha quan ly gido duc ¢6 bién phap tw van,
hd tro kip thoi ddi véi sinh vién, dong thoi sinh vién sé ¢ k& hoach t6t hon cho viéc hoc cta
minh.

2 Téng quan

Khai pha dit liéu trong giao duc dai hoc la mét linh viee con méi va linh viee nay dwegce goi
Khai pha d@ liéu gido duc. Da c6 nhiéu nghién cttu trong linh vuc nay boéi vi kha nang tiém an

cta n6 doi va6i sy phat trién cua cac td chire gido duc, dac biét trong linh vy dao tao.

Tt mot cudc khao sat vé khai pha dit liéu gidao duc tir ndm 1995 dén 2005, Romero va
Sebastian da két luan rféng khai pha dix liéu gido duc la mét linh vuc nghién cttu day hita hen [6].
Trong mét nghién cttu khac vé sit dung khai pha dix liéu 4p dung giai thuat ‘Cay quyét dinh’ d€
chi ra hanh vi cta nhitng hoc sinh thudc dién canh bao d€ tir d6 canh bao nguy co ngting hoc
trude ky thi cudi hoc ky, Merceron va Ycef da gitp sinh vién ¢ y thitc hoc tap tot hon dé€ chuan
bi cho ky thi va cai thién két qua hoc tap [7]. Bayer va cs. da két hop cong cu phéan tich mang xa
hoi voi ky thuat khai pha di liéu bao gom Cay quyét dinh va Naive Bayes d€ du bao kha nang
sinh vién dat va khong dat két qua tot ngay tir dau khda hoc véi muc dich cai thién do chinh xac
cua mo hinh phan 16p d6i véi dit liéu gido duc va cho thay md hinh xay dung trén giai thuat Cay
quyét dinh (J48) mang lai ty 1é phan 16p chinh xac hon Naive Bayes [8]. Déc biét, Kapoor va cs.
cong bd giai thuat J48 1a mot trong nhitng giai thuat tot nhat trong viéc xay dung mo hinh du bao
phén 16p [9]. Ngoai ra, Sharma da so sanh két qua du bao phan 16p cta cdc mo hinh dua trén cac
giai thuat cay tim kiém st dung trong WEKA va két luan rang J48 la giai thuat c6 két qua phan
16p tuong d6i tot voi thoi gian thuee it nhat [10]. D€ danh gia ty 1é phan 16p mot cach chinh xac,
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Kohavi cho thay danh gia chéo 10 1an la phuong phap tot nhat khi xay dung md hinh phéan 16p

mdc du can phai thye hién cac thao tac tinh toan nhiéu hon [11].

Phuong phap tim kiém va dénh gia thudc tinh cting la mét van dé nghién ctru dwgc nhiéu
tac gia quan tam. Trong d9, giai thuat va danh gia thudc tinh BestFirst-CfsSubsetEval cila WEKA
duoc nhiéu téc gia st dung. Dién hinh, Lei va Pingfan da chting minh rang phuong phép lua
chon thudc tinh theo BestFirst la mét giai thuat lya chon thudc tinh t6i wu, cho ra tap thudc tinh
it hon nhi€u so véi cac phuong phap tim kiém khac [12]. Aggarwal va cs. da st dung
CfsSubsetEval lam cong cu danh gia mot tip hop con cta cac thudc tinh bang cach xem xét kha
nang riéng cta ttng thudc tinh cung véi mitc d6 du thira cua ching va dua ra tap thudc tinh cta
md hinh véi d6 phan 16p chinh xac téi 99,95% [13].

3  Phuong phap
3.1 Thu thap s6 liéu va chudn héa
Thu thép s6 liéu

Dit liéu dwoc thu thap tir cac tac vu khac nhau tir phan mém quan ly dao tao cta truong,
bao gom Quan ly sinh vién, Quan ly dao tao va DPanh gia va phéan loai xép hang cua sinh vién.
Trong do6, dix liéu thu dugc tir tac vu Quan ly sinh vién trén hé thdong quan ly dao tao gom cac
bang dit liéu Quan ly ho so sinh vién véi ba nhém thong tin: Thong tin nguwoi hoc, Thong tin hoc
tap va ren luyén va Thong tin tuyén sinh. Thong tin h6 so nguoi hoc bao gom ho tén, gidi tinh,
qué quan va dan toc. Nhoém thong tin hoc tap va ren luyén bao gom diém xép loai ren luyén ndm
1, 2, 3 va 4; diém xép loai hoc tdp ndm 1, 2, 3 va 4; tdng s tin chi da hoc, diém trung binh chung
hé s6'4 va xép loai hoc tap va ren luyén toan khoa hoc. Nhém thong tin tuyén sinh bao gom diém
tuyén sinh dau vao cta ba mon, diém thwong, khoi thi, nganh thi, xép loai THPT va xép loai hanh
kiém. Tac vu Quan ly ho so sinh vién c¢é Bang kiém tra hoan thanh chuong trinh hoc véi cac
truong dit liéu bao gom thong tin vé sd tin chi da hoan thanh d6i véi tieng khoi kién thie yéu cau
nhu: kién thic gido duc dai cwong, 1y luén chinh tri, ngoai ngtt, khoa hoc xa hi — nhéan van -
nghé thuét, khoi kién thikc gido duc dai cuwong tu chon, kién thitc gido duc chuyén nghiép, kién
thitc chung ctia nganh, kién thirc chuyén sau ctia nganh, kién thirc co so, kién thic bd tro, thue

tap nghé, thuc tap t6t nghiép va khoa luan va kién thirc gido duc chuyén nghiép.

Dit liéu Quan ly dao tao bao gom Xép loai hoc tap toan khoda va Quan ly diém. Trong do,
Quan ly xép loai hoc tap toan khda bao gom cac truong dix liéu Xép loai hoc luc, Biém trung binh
hé s6 10 va Diém trung binh hé s6 4. Thong tin vé diém ctia sinh vién duoc trich xuat theo ting
hoc ky va tttng nam hoc.

Bang 1 trinh bay tong s6 thudc tinh da duoc thu thap va sit dung trong co s¢ dit liéu cling

vai viét tat va dien giai.
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Bang 1. Tong s6 thudc tinh duoc lwu trit, viét tat va dién giai
STT Viéttat Dién giai thudc tinh STT Viét tit Dién giai thudc tinh
1 NS Né&m sinh 29  STCTLN_K3 S&'tin chi tich lity nganh ky 3
2 GT Gidi tinh 30 SMKD_K3 56 mon khong dat ky 3
3 NoiSinh Noi sinh 31 DTBC_K3 Diém trung binh chung ky 3
4 TG Tén gido 32  TongTC_K4  Téng tin chi dang ky ky 4
5 KV Khu vuc 33 STCTLN_K4 S& tin chi tich lily nganh ky 4
6  KQTSMI Két qué tuyén sinh mén 1 34 DTBCQDK  Diém trung binh chung
4 quy dai ky 4
7 KQTSM2 Két qua tuyén sinh mon 2 35 SMKD_K4 56 mon khong dat ky 4
8 KQTSM3 Két qua tuyén sinh mén 3 36  STCKD_K4 S0 tin chi khong dat ky 4
9 Khoa Khoa theo hoc 37 DTBCQD_K Diém Erung binh chung
4 quy doi ky 4
10  TongTC_K1 Tong s6 tin chi dang ky ky 1 38  TongTC_K5  Téng tin chi ddng ky ky 5
11  STCTLN_K1 S6 tin chi tich lily nganh ky 1 39  STCTLN_K5 S6 tin chi tich lily nganh ky 5
12 SMKD_KI 56 mon khong dat ky 1 4o ~DTBCQDK  Diem trung binh chung quy
5 doi ky 5
13 STCKD_K1 S6 tin chi khong dat ky 1 41  SMKD_K5 56 mon khong dat ky 5
14  MacLenin biém hoc phan Méac-Lénin 42 STCKD_K5  So tin chi khong dat ky 5
15 PLDC Dl(?m hoc phan Phap luat 43 DTBCQD_K Diém Erung binh chung
dai cuong 5 quy doi ky 5
16  THDC Diém hoc phan Tin hoc 44 TongTC_K6  Téng tin chiky 6
dai cuong
17  TCC1 Dbiém todn cao cap 1 45  STCTLN_K6 S0 tin chi tich lily nganh ky 6
18 TCC2 Diém toan cao cip 2 46 ~DTBCQDK  Diém trung binh chung
6 quy doi ky 6
biém trung binh chung A . .
19 DTBCQD_K1 PN 47 SMKD_K6 56 mon khong dat ky 6
quy ddi ky 1
20 TongTC_K2 Téng so tin chi déng ky ky 2 48 STCKD_K6 S0 tin chi khong dat ky 6
21  STCTLN_K2  S&'tin chi tich lity nganh ky 2 4o ~DTBCQDK  Diém trung binh chung
6 quy ddi ky 6
biém trung binh chung quy n a1 o £ L
22 DTBCQD_K2 d46i ky 2 50 TongTC_K7  Tong so tin chi dang ky ky 7
23 SMKD_K2 S6 mon khong dat ky 2 51 STCTLN_K7  S&'tin chi tich lity nganh ky 7
" 1A N DTBCQD_K  Dié inh ch
24 STCKD_K2 S tin chi khong dat ky 2 52 CQDb_ iém trung binh chung
7 quy ddi ky 7
25  XSTK Xéc suat thong ké 53  SMKD_K7 S0 mon khong dat ky 7
26 MacLenin2 biém hoc phan Mac-Lenin 2 54  STCKD_K7  S&'tin chi khéng datky 7
27 DIBCQD k2~ Diem trung binh chung 55 DCTKK7  Diém chit tdng ket ky 7
quy d6i ky 2
28  TongTC_K3 Tdng s6 tin chi ky 3
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Bang 2. S6 luong titng nhan 16p twong tng véi sd ban ghi

STT Nhan l6p S6 ban ghi Ty 1¢ (%)
1 Xuat sac 24 1,55%
2 Gioi 145 9,35%
3 Kha 627 40,43%
4 Trung binh 329 21,21%
5 Yéu 326 21,02%
6 Chua xép hang 100 6,45%

Chuan hoéa s6 liéu

Dit liéu trich xudt tir tac vu quan ly sinh vién va tac vu quan ly diém duoc két ndi véi nhau
dya vao treong dit liéu khoa (Ma sinh vién). Dit liéu duoc thu thap va lwu trit dudi dang file
Excel véi tong s ban ghi 1a 1881. Nhitng ban ghi thiéu thong tin dugc loai bo. Tong s ban ghi

cudi cung duoc st dung trong co so dit liéu la 1551, twong tng véi 1551 sinh vién.

Diém cudi khéa dugc quy d6i tir diém hé s 10 sang cac nhan 16p Xép loai gom Xuat séc,
Gioi, Kha, Trung binh, Yéu va Chua xép hang va day duoc goi la nhan 16p trong co so dix liéu.
Trong d6, nhan “Chua xép hang” 1a nhan duoc gan cho nhitng sinh vién chua hoan thanh chuwong
trinh hoc (Bang 2).

Cudi cung, dit liéu file Excel da luu triv duwoc chuyén d6i d€ dwa vé dinh dang file ARFF
(Atrribute Relation File Format) d€ thwc hién cac budc trich chon thudc tinh, xay dung mo hinh
va kiém tht trong WEKA.

3.2 Phwong phap

Ung dung phan mém mo WEKA dé tién hanh nghién ctu. Giai thuat BestFirst—
CfsSubsetEval duoc st dung dé€ trich chon thudc tinh. Giai thuat Cay quyét dinh duoc st dung
dé xay dung mo hinh du bdo phan 16p; tng dung phan 16p theo cac giai thuat da duoc xay dung
dé du bao két qua hoc tap cudi khoa ngay sau mdi ky hoc d€ c6 duoc du bdo sém nhat cé thé.
Cac giai thuat nay bao gom J48, Decision Stump, HoeffdingTree, LMT, RandomForest,
RandomTree va REPTree. M6 hinh du bao dwoc xay dung dong thoi trén cac tap dix liéu trude
va sau khi trich chon thudc tinh. Cudi cung, so sanh ty 1¢é dw bao phan 16p chinh xac cua cadc mo
hinh dé€ tir d6 lya chon mo hinh cho ra két qua du bao phan 16p véi ty 1€ chinh xac cao nhat, dwa
trén phuong phap danh gia chéo 10 1an [11] (Hinh 1).
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DATASETL| |

DATASET2
DATASET3
DATASET4
DATASETS
DATASETE
DATASET7

Trich chon . Mo hin}jh ’
thuéc tinh dy bdo KQ cudi khda

Sub_DATASET1
Sub_DATASET2
Sub_DATASET3
Sub_DATASET4
Sub_DATASETS
Sub_DATASET6
Sub_DATASET/

Hinh 1. Cac tap dit liéu tham gia vao qua trinh xay dung mo hinh du bao

Co s dit liéu duoc thu thap sau mdi hoc ky ttr hoc ky 1 dén hoc ky 7 duoc luu trix trong 7
tap thudc tinh DATASET1, DATASET2, DATASET3, DATASET4, DATASET5, DATASET6 va
DATASET?. Budc dau, cac tap dix liéu duoc st dung d€ xay dung mo hinh phan 16p trude khi
trich chon va kiém tra do chinh xac ctua phan 16p. Sau d6, ap dung ky thuét trich chon thudc tinh
lén cac tap di liéu da thu duoc ¢ trén d€ c6 duoc cac tap dit liéu con twong ung véi tén
Sub_DATASET1, Sub_DATASET2, Sub_DATASET3, Sub_DATASET4, Sub_DATASETS,
Sub_DATASET6 va Sub_DATASET?.

Nghién cttu khong thuc hién cho hoc ky 8 vi két qua cudi khoa dugce ghi nhén tai ky thi 7.
Chi tiét cac tap co so dir liéu duoc thu thap va st dung d€ xay dung md hinh dy bao duoc mo ta

nhuw sau:

DATASET1 bao gdm cac treong di liéu diém tuyén sinh ddu vao (3 mon), khoa, va cac
thudc tinh lién quan dén ly lich trich ngang cua sinh vién nhu: nam sinh, noi sinh, giéi tinh, dan
toc, ton gido, khu vue, so tin chi dang ky hoc ky 1, s& tin chi tich liiy nganh, s6 mon khong dat
hoc ky 1, s tin chi khong dat hoc ky 1, diém trung binh chung hoc ky 1, diém ch tong két hoc
k1.

DATASET2 bao gdm cac thudc tinh tir tap dir liéu DATASET1 va duoc bd sung thém thudc
tinh sau khi dang ky tin chi hoc ky 2 nhu tong so tin chi dang ky, s6 tin chi tich Ity nganh, nhém
thudc tinh gém diém s ctia 5 mdn hoc bat budc trong hoc ky (Nhitng nguyén ly co ban ctia cht
nghia Mac-Lé nin, Phap luat dai cwong, Tin hoc dai ceong, Toan cao cip 1, Toan cao cap 2), s6
mon khong dat ky 2, s0 tin chi khong dat hoc ky 2, diém trung binh hoc ky 2, diém ch tong két
hoc ky 2.

DATASET3, DATASET4, DATASET5, DATASET6 va DATASETY la cac tap dir liéu lan
luot ké'thtra cac tap dit liéu ctia hoc ky trude dé va bd sung thém sau thudce tinh bao gom tong sd
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tin chi dang ky, s tin chi tich 1ty nganh, s6 mon khong dat, s6 tin chi khong dat, diém trung binh

chung va diém chit tong két cua tirng hoc ky.

4 K&t qua va thao luan

Két qua tir Bang 3 cho thay, d&i véi truedc khi thye hién trich chon thudc tinh va sau moi
hoc ky két thuc, tap thudc tinh dung d€ du bao cho két qua cudi khda dugce bo sung thém dang
ké sd truong tham gia vao qua trinh xay dung mo hinh. Cu thé, sau két thtic hoc ky 1, mo6 hinh
du bao két qua cudi khda duoc xay dung dua trén 18 treong dit liéu. Tuy nhién, dén cudi hoc ky
2, co sO dir liéu tang lén dén 27 treong. Két thic hoc ky 2, cac mon hoc dai cewong la chung cho
tat ca cac nganh da hoan thanh, do d6 mdi ky tiép theo sau chi bd sung thém so véi ky truede sdu
truong, bao gom cac truong lién quan dén Tong so tin chi dang ky hoc, SO tin 1ay tich lity nganh,
biém trung binh chung hoc ky, S6 mon khong dat, S6 tin chi khong dat va Diém chit tong két.
Dbén cudi hoc ky 7, tong s6 luong thudc tinh tham gia vao xdy dung mé hinh dw béo la 55. Nguoc
lai, d6i v6i truong hop sau trich chon thudc tinh, tong s6 truong duoc git lai d€ tham gia vao xay
dung mé hinh dy bao nhé hon nhiéu so véi tap dix liéu ban dau, chi dao dong tir 5 dén 10 thudc
tinh. Dac biét, trong hdu hét cac tap thudc tinh con nhan dwoc sau khi trich chon, thudc tinh gidi
tinh, sd tin chi tich lity nganh va diém trung binh chung dwoc gitt lai & hau hét cac tap thudc tinh
két qua.

Két qua sau trich chon thudc tinh cho thay ca su twong dong 1an khac biét d6i véi mot sd
nghién ctu trede d6. Cac thudc tinh vé ddc diém riéng ctia tirng ca nhéan, ddc diém kinh t&'xa hoi
va cac yéu to lién quan dén moi truong song dugc thé hién qua cac truong bao gom nam sinh,
gidi tinh, noi sinh, ton gido va khu vuc (Bang 1). Trong d6, ddc diém vé ca nhan cé thudc tinh gidi

tinh duoc gitr lai & hdu hét cac tap dit liéu con sau khi trich chon, con cac thudc tinh vé ddc diém

Bang 3. Téng hop thudc tinh trude va sau khi 4p dung bién phap trich chon thudc tinh

Téng 56 Tong s6 thudc
DATASET thudc tinh Thudc tinh dwoc gitt lai g ;
) s , tinh sau
st dung truedc trich sau trich chon ,
trich chon
chon
DATASET1 18 GT, STCKD_K1, MacLenin, THDC, TCC1, TCC2, TBC_K1 7
DATASET2 o MacLenin, THDC, TCC1, TCC2, TBC_K1, STCTLN_K?2, 10

STCKD_K2, XSTK, MacLenin2, DTBC_K2
DATASET3 33 DTBC_K1, DTBC_K2, TongTC_K3, STCTLN_K3, DTBC_K3 5
GT, DTBC_K1, DTBCQD_K2, TongTC_K3, DTBC_KS3,

DATASET4 37 STCKD_K4, DTBC_K4 7
DATASET5 43 GT, DTBC_K1, DTBCQD_K2, TongTC_K3, DTBC_K3, DTBC_K4, 7
DTBC_K5
GT, DTBC_K1, DTBCQD_K2, TongTC_K3, DTBC_K3, DTBC_K4,
DATASET6 49 DTBC_K5, DTBC_K6 7
DATASET? 55 DTBC_K1, DTBC_K2, TongTC_K3, DTBC_K3, STCKD_K4, 9

DTBC_K4, DTBC_K5, DTBC_K6, DCTK_K7
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kinh t&'xa hoi va méi treong song déu khong dwoc git lai trong két qua sau trich chon. Diéu nay
xuat phat ttr b co s¢ dit liéu dau vao khac nhau gitta cac nghién ctru.

Két qua ty 1é dy bao phan 16p chinh xac cia m6 hinh dwa bdo dwa trén cac giai thuat cay
quyét dinh duoc xay dung trong WEKA, voi cac tap dit liéu dau vao 1a cac tap dix liéu duoc thu

thap ngay sau mdi hoc ky va céc tap con sau khi dwoc trich chon duoc trinh bay trong Bang 4.

Bang 4. Ty 1é du bao phéan 16p chinh xac ctia cac m6 hinh dya trén cac giai thuat ciy quyét dinh

trong WEKA (%)
Ds?deiizT DATASTI DATAST2 DATAST3 DATAST4 DATAST5 DATAST6 DATAST?
J48 49,32 54,73 67,37 75,37 76,72 80,46 80,14
Decision 50,68 53,25 56,76 67,72 68,72 76,72 79,72
Stump
Hoeffdi
oetiding 44,35 46,83 60,53 64,33 65,33 73,33 76,33
Truwéc _Tree
trich LMT 58,74 61,37 58,84 66,47 67,47 75,47 78,47
chon
- Rand
andom 58,89 61,50 56,36 65,93 66,93 74,93 77,93
_Forest
Random
47,96 50,03 60,53 63,50 64,50 72,50 75,50
_Tree
REPTree 56,03 58,54 59,71 64,47 65,47 73,47 76,47
J48 51,45 55,83 68,34 76,33 79,30 82,52 82,97
Decision 45,45 53,25 66,42 74,35 77,74 80,87 81,55
Stump
Hoeffdi
oeriding 48,08 53,88 66,51 75,03 77,86 81,41 81,20
Sau _Tree
trich LMT 44,40 52,17 65,02 72,90 75,76 79,10 80,02
chon
Random 47,08 52,35 64,68 73,39 76,44 80,36 79,38
_Forest
Random
42,52 50,87 63,96 71,00 74,61 77,36 78,21
_Tree
REPTree 45,91 50,43 63,54 71,85 75,26 79,12 77,62

Bang 4 cho thay ty 1€ phan 16p chinh x4c cia cac md hinh dw béo d6i véi cac tap dit liéu
sau khi duoc trich chon thuong c6 xu hudng cao hon so véi trudc trich chon trén hau hét tat ca
cac giai thuat duoc ap dung. Déc biét, giai thuat cay quyét dinh J48 cho ra ty 1é du bao phan 16p
chinh xac cao nhat v6i 51,45 % sau khi két thac hoc ky 1, tang 1én trén 75% sau khi két thac hoc
ky 4 va dat trén 82% sau khi két thuc hoc ky 6 va hoc ky 7.

Hinh 2 cho thdy mdi quan hé gitta tong s6 thudc tinh trudce va sau khi trich chon voi ty 1&

phan 16p chinh x4c ctia cdc m6 hinh du bao cu6i khoa duwgc xay dung véi cac tap thudc tinh twong
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tng dua trén giai thuat J48. D61 voi truede khi thuwe hién trich chon, khi cac thude tinh duwoc bd
sung vao tap thudc tinh sau mdi ky hoc, md hinh phan 16p xay dung cho ky hoc sau cho ty 1&
phén 16p chinh xac cao hon so v6i mo hinh xay dung dwa trén ky hoc trude. Cu thé, khi xay dung
mo hinh du bdo két qua cudi khda tir ngay sau khi két thiic hoc ky 1 va hoc ky 2, két qua phan
16p chinh x4c ctia cdc md hinh dw bao rat thap (49-55%). Tuy nhién, ty 1é phan 16p cai thién va
tdng nhanh bat dau tir md hinh phan 16p sau khi két thtic hoc ky 3, véi ty 1& phan 16p chinh xéc
dat trén 67%. Ty 1é nay tang lén dan qua md hinh xay dung & cac hoc ky sau d6 va dat cao nhat
0 md hinh dugc xay dung sau khi két thiic hoc ky 7 véi trén 80%. Sau khi thyee hién trich chon
thudc tinh, hau hét cac m6 hinh du béo déu cé két qua phan 16p cao hon mé hinh du bao trudc
khi thuc hién trich chon tir 1,1 dén 2,83%, trong khi s6 luwgng cac thudc tinh can dé€ xay dung mo
hinh it hon nhiéu so véi dix liéu trude trich chon tir 11 dén 46 thudc tinh. Trong d6, mé hinh duw
bdo két qua cudi khoa cé ty 1€ phan 16p chinh xac cao 1a cac md hinh duoc xay dung sau khi két
thtc hoc ky 4 véi ty 1€ phan 16p dat trén 76% dén gan 83% sau khi két thuc hoc ky thi 7.

Két qua cac md hinh du bao phén 16p theo J48 trén di liéu sau khi thwce hién trich chon
dugc lrru lai nhdm ho tro cho sinh vién va nguoi quan ly du bao két qua cudi khéa bang hai cach.
Th nhat, c¢6 thé tng dung mo hinh trén tap dit liéu dau vao cu thé véi nhan 16p chua dwgc xac
dinh d¢€ cho ra ngay két qua du bao nhan 16p. Thit hai, nguoi dung cé thé quan sat truc quan cay
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Co so dit liéu stt dung trong trich chon va xay dung mo hinh

mmmm Ty 1é phan 16p trudc trich chon (%) == Ty 1é phan 16p sau trich chon (%)
=@=—Tong s6 thudc tinh trudce trich chon ==@=Tong sd thudc tinh sau trich chon

Hinh 2. Tong s6 thudc tinh va ty 1é phan 16p chinh xac ctia cdc mé hinh dw bao phéan 16p
dwa trén giai thuat J48
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quyét dinh hodc tap luat sinh ra tir cay quyét dinh dé€ hiéu duoc luét khi ré nhanh trong cay doi
v6i diéu kién cu thé d€ dua dén két qua du bao.

Do gidi han vé khong gian trinh bay ctia bai bdo nén tac gia chi trinh bay két qua ctia mot
vi du v€ cac tap luat duoc rut ra dua trén giai thuat cady quyét dinh cho m6 hinh du bao phan 16p
két qua cudi khoa sau khi két thic hoc ky 4 voi ty 1€ du bao phan 16p chinh xac dat 76,33% (Bang
5).

Bang 5. Céc tap luat trén cdy quyét dinh ctia md hinh dw bao két qua cudi khda sau khi két thic hoc ky 4

DTBC_K4<6,08 DTBC_K4 > 6,08
| TongTC_K3 < 0: Chua xep hang | DTBC_K4<7,62
| TongTC_K3>0 | | DTBC_K3<6,83
| | DTBC_K4<5,02 I 1 | DTBC_K4<6,71
| I | DTBC_K1<7,02: Yeu I 1 I | DTBC_K1<5,61
| I | DTBC_K1>7,02 [ I 1 | | DTBCQD_K2 <2,09: Trungbinh
I 1 I | DTBC_K4<1,53 [ I I | | DTBCQD_K2>2,09: Kha
I I I | DITBCQD_K2 <2,36: Chua xep hang | 1 | | DTBC_K1>5,61
I I I | | DTBCQD_K2>2,36: Kha I I 1 | TongTC_K3<17
I I | | DIBC_K4>1,53: Trungbinh I 11 1 I | DITBC_K4<6,31
| | DTBC_K4>5,02 11 1 1 1 | TongTC_K3<15: Trungbinh
| I | DTBC_K3<6,76 L1 1 1 1 | TongTC_K3>15
I I I | DTBC_K3<5,03 L1 1 1 1 | TongTC_K3<16: Kha
I I I 1 | Gioitinh=Nu b1 11 TongTC_K3>16
I 1 1 1 1 | SoTCKhongDat K4<8 S 'T'ruLgE?:th"ngDat—K“O:
111 1 1 1 TongTC_K3<17 L1 11 I 1 1 | SoTCKhongDat K4>0
L1 11 1 1 | TongTC_K3<16 L1111 I 1 | Gioitinh=Nu
I I 1 1 1 1 | | | SoTCKhongDat K4<5 e 'T'rmigb'in}'l DTBC_K4 <6,18:
I 111 1 I I I | DIBC_KI1<4,46:Yeu 111111 1 1 | DIBC_K4>6,18
I 111 1 1 1 | | | DTBCKI>446 e DTBCQD K2 <
2,12
11111 1 1 | DIBC_K4x<5,85: Trungbinh S 6|,27|: TLurlxgblin}L | DTBC Ki<
[ e e O >
Lttt 1111 1 1 | DIBC_K4>5,85 6,27 Kha DTBC_K4
111 1 I I SoTCKhongDat K4 <0: L1111 1 1 DITBCQD_K2>
Trungbinh 2,12: Kha
[ A A B IY‘Ieul SoTCKhongDat_K4 > 0: Ul 1 011 11| Gioitinh = Nam: Kha
[ 1 1 1 1 | SoTCKhongDat K4>5: Yeu 11 1 | | DIBC_K4>6,31
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DTBC_K4<6,08 DTBC_K4 > 6,08
[ I I | | TongTC_K3>16:Yeu 11 I 1 1 1 SoTCKhongDat K4 <2
11 1 1 1 | TongTC_K3>17 [ 11 1 1 1 | | DTBC_K3<6,26
I 111 1 | | | DIBC_K&<564 AR T'rurllgb'in}? TBC_K4 <6,63:
L1 11 1 1 | | DITBC_K4<5,44: Trungbinh 11 1 1 1 1 1 | DTBC_K4>6,63: Kha
[ 11 1 [ 1 | | | DTBC_K4>544: Yeu 11 1 1 1 1 | DIBC_K3>6,26: Kha
I 111 1 | | DTBC_K4>5,64: Trungbinh L1 1 1 I | SoTCKhongDat K4 >2:Kha
[ I I I | | SoTCKhongDat K4>8: Yeu I I I | | TongTC_K3>17: Trungbinh
| I I | | Gioitinh=Nam: Yeu | | | DTBC_K4>6,71
I 1 1 | DTBC_K3>5,03 I I 1 | DITBCQD_K2<0,82
I 1 1 | DTBC_K1<4,65 I I I | | Gioitinh=Nu
I I I I | | Gioitinh=Nu:Yeu 11 1 I | TongTC_K3<17: Trungbinh
1 I I I | Gioitinh=Nam 11 I 1 | TongTC_K3>17:Kha
[ 11 1 1 1 | DTBCQD_K2<0,92 [ I I | | Gioitinh=Nam: Trungbinh
I 11 1 1 1 | TongTC_K3<16: Trungbinh I 1 | | DTBCQD_K2>0,82
[ I I I 1 | TongTC_K3>16:Yeu I 11 | | DITBC_K4<7,01
11 1 1 1 | DTBCQD_K2>0,92: Trungbinh I I I 1 1 | SoTCKhongDat_K4<0
I 11 1 | DTBC_K1>4,65 L1 1 1 1 | DTBCQD_K2 <1,59: Trungbinh
I I 1 | | Gioitinh=Nu [ I 1 1 1 1 | DTBCQD_K2>1,59: Kha
111 1 1 1 TongTC_K3<17 [ 1 I I I | SoTCKhongDat K4 >0:Kha
I 1 1 1 1 1 | DITBC_K4<5,67 I 1 1 1 | DTBC_K4>7,01:Kha
11 1 1 1 1 1 | TongTC_K3<15: Trungbinh | | DTBC_K3>6,83
1111 1 | TongTC_K3>15 I | | DTBC_K3<8,14:Kha
-1 1 1 1 1 1 | DTBC_K3<6,26 I | | DTBC_K3>8,14
111 I I I SoTCKhongDat K4 <4:Yeu [ 1 | | DTBC_K4<7,27:Kha
111 1 I | SoTCKhongDat K4 >4 I 1 | | DTBC_K4>7,27: Gioi
111 1 1 | DIBCK1<6,38 | DTBC_K4>7,62
T T O I TImllgllamlh SoTCKhongDat_K4 < 5: | | DTBC K3<797
L1111 SoTCKhongDat_K4>5 I I | DTBC_K3<7:Kha
T T O T Y I 7:I KLa | | SoTCKhongDat K4 < | | | DTBC K3>7

1111111 I SoTCKhongDat K4 > | | | | DTBCQD K2<321

7: Trungbinh
11 1 I | DITBC_KI1>6,38: Yeu I 11 | | DTBC_K4<8:Kha
L1 11 1 1 1 | DIBCK3>6,26 I 11 1 | DITBC_K4>8
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DTBC_K4 < 6,08 DTBC_K4 > 6,08

-t 11 1 1 I | DIBCKI1<x<6,84:Kha N
| DTBCQD_K2 >2,47: Gioi

DTBCQD_K2 <2,47: Kha

Ittt 1 1 1 I | DIBCKI1>6,84: Trungbinh [

I 1 1 1 1 | | DTBC_K4>5,67: Trungbinh | 1 1 | DTBCQD_K2 >3,21: Gioi

11 1 1 1 | TongTC_K3>17: Trungbinh | | DTBC_K3>797

11 1 | | Gioitinh=Nam I | | DTBC_K4<8,28

11 1 1 1 | SoTCKhongDat_K4 <2 I I I | TongTC_K3<15:Kha

I 11 1 I | | | DITBC_K4<5,72: Yeu I I I | TongTC_K3>15

11 1 1 1 1 | DITBC_K4>5,72 I I I | | TongTC_K3<18: Gioi

L1 11 1 1 | | DIBC_KI1<6,05: Trungbinh I I 1 | TongTC_K3>18

11 1 1 I | | DIBC_KI>6,05: Yeu I I 1 I | | DTBC_K4<797: Gioi

I 1 1 1 1 | SoTCKhongDat_K4>2 I I I I 1 | DITBC_K4>797:Kha

11 1 1 1 1 1 DIBC_K4<5,61 [ 1 | DTBC_K4>8,28

1111 1 1 1 | SoTCKhongDat K4 <4: Trungbinh I I | | DTBCQD_K2< 3,69

1111 I I | SoTCKhongDat K4 >4 I 1 1 | | DTBC_K3<8,74: Gioi

[ 1 1 1 1 | | DTBC_K3x<586:Yeu I 11 1 | DTBC_K3>8,74

111 I | DITBC_K3>5,86: Trungbinh I I 1 I | | DITBCQD_K2 < 3,26: Gioi

I 11 1 1 1 | DTBC_K4>5,61: Trungbinh I 11 1 | | DTBCQD_K2>3,26: Xuatsac

I 1 1 DTBC_K3>6,76 [ 1 1 | DTBCQD_K2>3,69: Xuatsac
I I I | DIBCQD_K2<1,95
I I I | | DIBC_K4<5,83
1 I I I | SoTCKhongDat_K4 < 4: Trungbinh
I 11 I I | SoTCKhongDat K4 >4
1 1 I I 1 | DIBC_KI <6,58: Trungbinh
11 1 1 | | DTBCKI>6,58: Kha
[ 1 1 I | DIBC_K4>5,83:Kha

I 1 I | DITBCQD_K2>1,95: Kha

Goc cua cay quyét dinh cho m6 hinh du bao phéan 16p dugc xay dung sau hoc ky 4 dua
trén cac thudc tinh sau khi thuc hién trich chon 1a PTBC_K4 (Diém trung binh chung hoc ky 4),
Trong do6, phia bén phai ctia Bang 5 thé hién cho nhanh cay con phai véi DPTBC_K4 > 6,08 cho két
qua phan 16p cudi khoa khong ¢ két qua Yéu hodc Chwa xép hang. Két qua dy bao 1a tat ca déu
tit Trung Binh tr¢ 1én. Tuy nhién, phia bén trdi ctia Bang 5 twong (tng véi nhanh cay con trai khi
DTBC_K4 < 6,08 cho thdy luat cho két qua du bao cudi khoa dat loai Kha rat it, tiec 1a kha nang
dé dat xép loai Kha 1a kho khi sinh vién c6 cac diéu kién thoa man nhanh cay con trai. Két qua
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du bao xép loai hay gia tri ntt la trong ciy quyét dinh ¢ nhanh cay con nay chu yéu 1a Xép loai
Trung binh, Yéu, hodc Chua xép loai. Cac nhan 16p Yéu hodac Chua xép loai dugc danh dau trong
bang.

C6 thé hiéu mot s6 tap luat dau tién cua cay quyét dinh nhw sau: Nut goc 1a PTBC_K4; néu
DTBC_K4 < 6,08 thi di vé€ phia cay con trdi cua cay quyét dinh. Ludt sé di xudng nut con la
TongTC_K3 (Tong tin chi ky 3) d€ kiém tra. Néu TongTC_K3 < 0 thi dw bao két qua cudi khoa la
“Chua xép hang”. Nguoc lai, néu TongTC_K3 > 0, cay quyét dinh di xuéng nhanh con trai va
kiém tra quan hé DTBC_K4 < 5,02. Néu dung thi di xuéng nhanh con trai tiép theo la nut
DTBC_K1 dé kiém tra quan hé PTBC_K1 < 7,02. Néu dung thi du béo két qua xép loai cudi khoa

”Yé’ll”,

Cay quyét dinh hay tap luat tao ra tir xay dung md hinh cay quyét dinh la mét cach truc
quan va dé hiéu nhat d€ sinh vién va nguodi quan 1y cé thé du bao duoc két qua hoc tap cudi khoa
dua trén cac gia dinh hodc tinh huéng cu thé trong qua trinh hoc. Nguoi hoc va ca nguoi quan ly
sé c6 duoc dinh hudng tot nhat c6 thé va tranh duoc nhiing truong hop dang tiéc nhw khi du bao
két qua cudi khoa dua vé xép loai Yéu hodc Chua xép loai. Tuy nhién, trong truong hop nguoi
dung chi can c6 két qua du bao cudi cing ma khong can quan tam dén luat sinh ra két qua do,
nguoi dung chi can cung cip dit liéu dau vao véi nhan 16p d€ trong va thuc hién 1énh goi mo
hinh da duoc luu trit trede d6. WEKA sé cho ra két qua du béo véi ty 1€ du bao phan 16p chinh
xac da dé cap trong Bang 4.

5 Kétluan

Két qua nghién ctru cho thdy sau khi ap dung phuong phap trich chon thudc tinh trén tap
dit liéu da duoc thu thap ngay sau két thiic mdi hoc ky dé xay dung mé hinh du béo két qua hoc
tap toan khoa, do chinh xac phan 16p cua cadc mo hinh dat ty 1é phan 16p chinh xac cao hon so véi
trude trich chon thudc tinh. M6 hinh dw bao cudi khoa dat két qua cao nhat khi sit dung két qua
trich chon thudc tinh sau khi két thic hoc ky 6 va hoc ky 7, dat gan 83%. D€ cai thién két qua méd
hinh du bao cudi khoda sau khi két thic hoc ky 1 va hoc ky 2, va ké ca cdc md hinh cho cac hoc ky
sau, nghién cttu can duwgc bd sung va phoi hgp nhiéu thudc tinh khac nhau thé hién viéc theo doi
16 trinh hoc nhu quan ly chuyén can, qua trinh va ké ca nén tang hoc tap ctia nguoi hoc tir cac bac
hoc truede d6 cling nhu truyén thong hoc tap cua gia dinh sinh vién vao co so dit liéu. Céc tap
thudc tinh sau trich chon ctia mdi ky hoc d€ phuc vu cho dw bao két qua cudi khda, mo hinh du
bdo phan 16p dua trén giai thuat cay quyét dinh J48, cay quyét dinh va tap luat tuong ting déu la
cac tai liéu httu ich khong chi gitip cho sinh vién ma con gitp ich cho cac nha quan ly giao duc
trong viéc ra quyét dinh va ho tro sinh vién trong dinh hudng cho toan b qua trinh hoc tap cta

sinh vién.
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MINING DATABASE OF THE TRAINING MANAGEMENT
SYSTEM AT UNIVERSITY OF ECONOMICS, HUE
UNIVERSITY

Mai Thu Giang*

University of Economics, Hue University, 99 Ho Dac Di St., Hue, Vietnam

Abstract: The prediction of the learning outcome and finding the factors that influence the outcome are
extremely important for not only educational managers but also students. However, research on data
mining applications in predicting learning outcomes at University of Economics, Hue University, has not
been adequately exploited with the stored data. The purpose of this study is to apply the attribute selection
technique and the classification technique with the decision tree algorithm, supported by the Waikato
Environment for Knowledge Analysis (WEKA) software to build prediction models at the end of each
semester. The results show that attributes including gender, cumulative major credits, and the average score
of each semester are frequently retained in almost subsets results. Especially, the J48 algorithm returns the

best model in predicting final results with the highest accuracy.

Keywords: attribute selection, J48, classification, data mining, decision tree
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