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Théng tin chung TOM TAT

12\’%3 Z@g’;bm’ Khd nang die bdo thanh tich hoc tGp tai thoi diém 161 nghiép c6 tam
Neay nhén bai sira: quan trong sau sac doi voi cac truong dai hoc, dac biét la trong viéc
/ ég/c?;;zz@gn at sud. phan biét cdc yéu té anh hwong dén xep logi tot nghiép sé gép phan
Nedv duvét dine: vdo viéc ndng cao hiéu qua xép logi tot nghiép sinh vién. Nghién ciu
] 4‘?/5);2 02);' ang: nay s dung nhiéu thudt todn hoc mday bao gom K-Nearest Neighbor,

Decision Tree, Random Forest, Logistic Regression, Support Vector
Machine va Recurrent Neural Network dé dir dodn két qua tot nghiép
cua 1.817 sinh vién dai hoc chinh quy thugc truong Dai hoc Ky thudt -
Céng nghé Can Tho bao gom hé ky su va cir nhdn tiv ndm 2022 dén
nam 2024. Céc két qua cho thdy mé hinh Decision Tree dwa ra cdc di
dodn ddng tin cdy nhdt va thoi gian hudn luyén nhanh. Céc yéu té tic
dong dén xép logi 16t nghiép bao gom: diém trung binh tich liiy, tudi,
nganh, giGi tinh... Dwa trén cdc phat hién thic nghiém, cdc yéu té nay
duoc xé}) hang dé xdc dinh tac dong cua chung dén viéc phan logi (ot
nghiép cua sinh vién.

Tir khéa: Dy doan két qud
tot nghiép, may hoc, phan
logi tot nghiép

1. GIOI THIEU

Viéc sinh vién tot nghiép dung han khong
chi 1a mbi quan tim ctia chinh ho ma con la
uu tién héng dau ciia cac truong dai hoc. Mot
ty 1& 6t nghiép cao két hop voi chit lugng
dao tao t6t s& giup thu hat nhiéu sinh vién
tiém nang dang ky hoc tai Truong trong tuong
lai. N6 ctng ¢6 vai tro quan trong va cai thién
thir hang ctia Nha truong (Nick, 2016).

Qué trinh hoc tap va tot nghiép cua sinh
vién dai hoc chiu anh huong tir nhiéu yéu td,
bao gdm sy hd tro tir cac td chic, cong tac
kiém tra giam sat, k¥ ning tu hoc va dong luc
hoc tap. Tuy nhién, dé c6 duge danh gia chinh
xac va dang tin cdy, cac nghién ciru can dugc
thuc hién trén tap dir liéu 16n va du dai. Bén
canh do, viéc lya chon chuyén nganh ciing
dong vai trd quan trong trong két qua tot
nghiép (Alsayed, 2021).

Hoc may dugc xem 1a mdt cong cu hi¢u qua
trong viéc du bao két qua hoc tap cia sinh vién
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(Sekeroglu, 2021). K§ thuat nay hoat dong bang
cach Iya chon céc tham sb phil hgp va phan tich
dir liéu mot cach toan dién. Cac thuat toan hoc
méy, ching han nhu hdi quy logistic, mang no-
ron va nhidu thudt toan khac thuong dugc ap
dung dé so sanh va tim ra phuong phép t6i wu
nhim duy doan két qua hoc tap ctia sinh vién trong
mdi truong giao duc dai hoc (Yakubu, 2022).

M6t s6 nghién ciru lién quan

Phuong phap Khai thac Dir li¢u Gido duc
(Educational Data Mining) da duoc nhiéu
nghién ctru dé cap dén nhu mét cong cu hitu
ich trong viéc phan tich ditr li¢u gido duc
(Wook, 2017). K§ thuat nay hd trg du doan
thanh tich hoc tép, cung cdp huéng din va
dua ra quyét dinh cho sinh vién dua trén dir
li¢u thu thap dugc. Mustafa (2022) ciing da ap
dung Educational Data Mining (EDM) két
hop voi cac thuat toan hoc may dé du doan
két qua hoc tap cua sinh vién.
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Viée du doan két qua hoc tap cua sinh
vién di dugc nghién ctru rong rdi nhim hd
tro qua trinh ra quyét dinh & cac cp quan ly
giao duc. Ibrahim va AlBarwani (1993) da
st dyng dir liéu tir 1.511 sinh vién dé du
doan diém trung binh cia sinh vién nim
nhat, cung cip thong tin hiru ich cho viéc
cai thién chuong trinh dao tao.

Ngoai ra, Al-Alawi va cong su (2023) da
ap dung cac thuat toan hoc may dé xac dinh
cac yeu t6 anh huong dén thoi gian hoc tép,
bao gdm gi6i tinh, nam tot nghiép du kién
va nhoém sinh vién.

Khiém va cong sy (2023) da thuc hién
du doan diém tot nghiép cia 7.837 sinh vién
thudc truong Pai hoc Cén Tho trong nam
2022 bang cac thuat toan hoc may. Két qua
nghién ctu cho thdy moé hinh Random
Forest da du doan t6t nhat voi do chinh xac
khi xac thuc chéo 1a 96,2%.

Nghién ctu mang lai hai dong gép chinh.
Mot la, ap dung cac thudt toan hoc may dé
du doan x€p loai tot nghiép cua sinh vién
dua trén cac yeu t6 nhu giéi tinh, tudi,
chuyén nganh, s tin chi tich luy, diém trung

binh tich luy... B dit liéu st dung trong
nghién ciru bao gébm 1.817 sinh vién cac
nganh di t6t nghiép hé k¥ su va cir nhan tir
nam 2022 dén 2024 thudc Pai hoc K¥ thuét
- Cong nghé Can Tho. Hai la, phén tich cac
yéu t6 anh huong dén xép loai t6t nghiép
cia sinh vién nhim lam rd vai tro va tac
dong cua ching dén két qua du doan.

2.0 SO LY THUYET VA
PHUONG PHAP

2.1. B dit lidu

Bo dir liéu dugc thu thap tai bd phan in
vin bang, ching chi tir ndm 2022 dén 2024.
Ké tir thang 9 nam 2022, Nha truong thuc
hién cap bang tét nghiép dai hoc theo quy
dinh moi cia Bé Gido duc va Dao tao vé
cip van bang t6t nghiép k¥ su, cir nhan theo
tong sd tin chi tich liiy cta sinh vién.

Nhom tac gia da thyc hién thu thap cac
tap tin Excel vé danh sach vién tot nghiép
k¥ su, cir nhan tir ndm 2022 dén nam 2024
ctia Nha truong. Thuc hi¢n téng hop lai thanh
mot tap tin duy nhét dé lam bo dir liéu hun
luyén va dénh gia cac mo hinh may hoc.

Bang 1. S6 lwong sinh vién tét nghiép theo nganh

STT Nganh S6 sinh vién tét nghiép
1 Cong nghé thyc pham 207
2 K thuat phdn mém 179
3 Cong ngh¢ k¥ thuat co dién tur 133
4 Quan 1y xay dung 86
5 Cong ngh¢ k¥ thuat cong trinh xay dung 179
6 Khoa hoc may tinh 110
Z K§ thuat hé thong cong nghiép 99
8  Hé thdng thong tin 103
9 Cong nghé k¥ thuat diéu khién va ty dong hoa 93
10 Quan ly cong nghi¢p 188
11 Cong nghé sinh hoc 67
12 Cong ngh¢ thong tin 53
13 Cong ngh¢ k¥ thuat di¢n, dién tur 197
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STT Nganh S6 sinh vién tot nghiép
14 Logistics va quan ly chudi cung tmg 86
15 Khoa hoc dir liéu 37
Tong cong 1.817

2.2. Tbi wu hoa dir liéu

Pé dat duge két qua du doan chinh xdc
nhat, nghién ctru da trién khai mot loat cac
budce xir 1y dir liéu chi tiét nhu sau:

- Ngay sinh ctia mdi sinh vién duge
chuyén doi thanh mot bién méi goi 1a "tuoi".

- Noi sinh dugc méi héa vé sé nguyén
theo ma don vi dia phuong do B Gido duc
va Dao tao chi dinh.

Nguon: Trung tam Ngoai ngit - Tin hoc, (2025)

- Tt nghiép k¥ su gan gia tri 0 va tot
nghi¢p cu nhan gan gid tri 1.

- Danh s6 tir 0 dén 3 twong tng véi cac xép
loai Trung binh, Kha, Gioi, Xuat sac.

Sau khi tién xir ly, nhém tac gia chuyén
thanh tap tin dinh dang .csv dé dua vao céc
mo hinh may hoc.

mssv ho ten tuoi noi_sinh gioi_tinh dan_toc quoc_tich nganh  thang_tn loai_tn tong_tctl diem_tbtl xeploai_tn

24 86 0 0 Vid»*t Nam 4 9 1 150 2.6 1

3 24 89 1 0 Vid»tt Nam 4 9 1 150 271 1
f 24 38 1 0 Vid»tt Nam 4 9 1 150 225 0
3 T 26 92 0 0 Vid»it Nam 4 9 1 150 2.7 1
24 94 1 0 Vid»1tt Nam 4 9 1 150 2.26 0

24 94 0 0 Vid»#t Nam 4 9 1 150 2.67 1

a8 24 91 1 0 Vidn»tt Nam 4 9 1 150 2.62 1

! 24 95 0 0 Via»*tt Nam 4 9 1 150 291 1
} 24 92 1 0 Vid»t Nam 4 9 1 150 2.95 1
3 " 24 91 1 0 Vid»tt Nam 4 9 1 150 2.64 1
il 26 96 1 0 Vid»t Nam 3 9 0 134 2.35 0
3 23 92 1 0 Vid»t Nam 3 9 0 133 2.45 0
" 25 92 1 0 Vid»tt Nam 3 9 0 137 2.04 0
3 24 84 1 0 Vid»*t Nam 3 9 0 133 3.43 2
22 87 1 0 Vid»tt Nam 3 9 0 134 279 1

24 89 1 0 Vid»tt Nam 3 9 0 133 21 0

24 89 1 0 Vida»t Nam 3 9 0 133 245 0

25 89 1 0 Vid»t Nam 3 9 0 133 277 1

} 23 87 1 0 Vid»1t Nam 3 9 0 133 2.25 0
I 25 87 1 0 Via»#t Nam 3 9 0 133 2.01 0
B 26 89 1 0 Via»*t Nam 3 9 0 134 2.78 1
25 92 1 0 Vid»*t Nam 3 9 0 133 3.06 1

Hinh 1. Tép tin csv sau khi tdi wu hoa

Cic bién khong c6 y nghia dang ké ddi voi
viéc du doan diém tot nghiép da bi loai bo,
bao gom:

- Ma s6 sinh vién: ma dinh danh duy nhat,
khong dong gop vao viée du doan.

- Ho va tén: 1a mdt phfm cua hd so
ca nhan, khéng anh huong dén két qua
tot nghiép.

- Nam tot nghiép: xac dinh thoi gian tdt
nghiép cta sinh vién, khong lién quan dén
viéc du doan.

- Quéc tich: bién nay khéng c¢6 anh hudng
dang ké dén xCp loai tot nghiép.
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Sau qua trinh t6i wu hoa dir licu, tr 16 bién
ban dau, b dir liéu cudi cung bao gdbm 9 bién
va tong s6 méau (N) = 1.817.

2.3. Xac thye két qua

Hai phuong phap phé bién duoc sir dung
dé phan chia tap dir liéu trong du doan hoc
may la:

- Phuong phap gitr lai don gian: Dir liéu
duoc tich thanh hai tap riéng biét gdm tap
dao tao va tdp danh gid. Trong nghién clru
nay, phuong phap git lai dugc ap dung voi
ty 18 3:1, twong tng v&i 75% mau danh cho
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dao tao va 25% mau trong tap dir liéu danh
cho danh gia.

- Phuong phap xac thuc chéo k-fold: Dit
liéu dugc chia thanh k tdp con béng nhau dé
dao tao va danh gia theo tung lan ldp.
Nghién cuu st dung gia tri k = 10. Trong
xac thuc chéo k-fold, gia tri cia k phu thudc
vao thudt toan va s lan lip. Pang cha ¥,
mdi mau trong dir lidu s& xuét hién mot 1an
trong tap danh gia va co thé xuat hién trong
ca tap dao tao va danh gia & cac lan lap khac
nhau, dam bao tinh toan di¢n va do tin cay
cua qua trinh dy doan.

2.4. Panh gia do chinh xac

Panh gia d¢ chinh xac va do tin cay cua
cac thuat toan hoc may co tam quan trong
dang ké trong cac nhiém vy du doan. Tuy
nhién, do s6 luong xép loai tot nghiép khac
nhau va mirc do chénh léch dang ké, cac 16p
c6 thé duoc coi 1a khong can bang.

Bang 2. Bang thong ké xép loai tot nghiép
theo 16p

Téap dir liéu

Tap dir liéu goc cin bing

L6p 0 472 885
Lép 1 1158 885
Lép 2 175 885
Lép 3 12 885

Nghién ctru da thyc hién Oversampling
nham nhan s6 lugng di liéu bi chénh l1¢ch 1én
nhiéu 1an dé c6 mot bo dit ligu can xtmg hon.
Thu vién SMOTE duoc ap dung nham tao ra
c4c mau méi bang cach ndi suy giita cac mau
thiéu s6 gan nhau.

Trong nghién ctru nay, cac s6 liéu duge su
dung dé danh gid cac mo hinh 1a Precision,
Recall, F-measure (F1-Score) va Accuracy.

2.5. Thuét toan hgc may
2.5.1. Logistic Regresstion
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Logistic Regression 1a mot md hinh hoc
may dugc st dung cho bai toan phan loai.
Maic du co chir regression trong tén nhung
né thyc sy duoc st dung dé dy doan xac
suét thuoc mot 16p cu thé. Sur dung ham
logistic (hodc sigmoid function) dé chuyén
d6i dau ra thanh gia tri x4c suat nam trong
khoang tir 0 dén 1.

2.5.2. Decision Tree

Mo hinh cay quyét dinh (Decision Tree)
la mot thudt toan hoc may st dung clu tric
cay dé dua ra quyét dinh hodc phan loai dir
ligu. Cay quyét dinh bao gdm cac nut
(nodes) va cac nhanh (branches). Mdi nut
trong cay dai dién cho mgt thude tinh trong
tap dir liéu va mdi nhanh biéu thi mot gia tri
cu thé cua thudc tinh d6. Qua trinh dua ra
quyét dinh bat dau tir ntt gde (root node) va
tiép tuc qua cac nhanh cho dén khi dat dén
nut 14 (leaf node), noi chira nhin quyét dinh
hoac gia tri du doan.

2.5.3. Random Forest

M6 hinh Random Forest Classifier 1a mot
thudt toan may hoc duogc st dung trong bai
toan phan loai. Mot hé théng rimg ngiu nhién
dwa vao nhiéu cdy quyét dinh khac nhau. Mdi
cdy quyét dinh bao gém cac nit quyét dinh,
nat 14 va nit gde. Nut 14 cua mdi cay 1a dau ra
cudi cing dugc tao ra boi cdy quyét dinh cu
thé do. Viéc lua chon két qua cudi cung tuan
theo hé¢ thng bo phiéu da sé. Trong truong
hop nay, dau ra dugc da sb ciy quyét dinh lya
chon s& tr& thanh déu ra cudi cung coa hé
thong rimg ngau nhién.

2.5.4. K-Nearest Neighbor

Mo hinh K-Nearest Neighbors Classifier
(KNN) 1a m¢t mo6 hinh phan loai khong gian
vector duoc st dung trong linh vuc hoc may.
N6 dya trén nguyén tic ring cac diém dit liéu
¢6 thugc tinh twong tu cling c6 kha nang thudc
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vao cung mot 16p. Nguyén tic hoat dong cia
KNN réat don gian. Khi ¢c6 mot diém dit lidu
méi can phan loai, m6 hinh KNN tim K diém
dir liéu huén luyén gin nhét (c6 khoang cach
nhé nhit) véi diém dir liéu moi do trong
khong gian dac trung.

2.5.5. Support Vector Machine

Support Vector Machine (SVM) la mot
thudt toan hoc may manh m¢, dugc st dung
dé phan loai va hdi quy. SVM tim ra mot siéu
phing (hyperplane) t6i uu trong khong gian
dic trung dé phan chia cac 16p dit lidu sao cho
khoang cach giita cac diém dit liéu gan nht
(cAc vector hd trg - support vectors) va siéu
phang nay 14 16n nhét.

2.5.6. Recurrent Neural Network

Mang no-ron hdi quy (RNN) la mot ho
m6 hinh két ndéi manh m& RNN hoat dong
béng cach nhan di liéu tudn tu va duyét qua
tirng phan tir ctia chudi. Tai mdi budc, RNN
cap nhat trang thai 4n bang cach két hop
thong tin tir trang thai an trudc d6 va dau
vao hién tai. Pidu nay cho phép RNN hoc
dugc cac mau va quan hé phuec tap trong dit
liéu tudn ty. RNN 12 mot cong cu manh mé
cho cac bai toan phan 16p véi dir liéu tudn
tu, cho phép mé hinh ghi nhé va st dung
thong tin tir cac bude trude d6 dé dua ra du
doan chinh xéc.

3. KET QUA THU'C NGHIEM

Céac mo hinh dugc thyc nghiém trén may
tinh ¢6 cau hinh phan cing: Core i5-14000F,
RAM 16GB va phin mém: Windows 10 Pro,
PyCharm Community Edition 2022. Thém
vao d6, cac mo hinh duogc khoi tao va chia dir
lidu thanh 10 phan (k = 10) dé dao tao va dénh
gi4, sau d6 st dung GridSearchCV dé tim
kiém céc siéu tham sb tot nhdt cho mé hinh
may hoc.
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Logistic Regression

Két qua thir nghiém trén mo hinh cho thay
bang cach sir dung tap siéu tham s6 ‘C’: 100,
‘penalty’: ‘11°, ‘solver’: ‘saga’, mo hinh nay
dat duoc hiéu suat tot nhat véi d¢ chinh x4c
t6t nhat 1a 92,25% trén tap dao tao véi thoi
gian thyc hién la 48,23 gidy va do chinh xac
trén tap danh gia la 87,25%.

Bang 3. Két qua Classification Report ciia
mo6 hinh Logistic Regression

Class Precision Recall Sco;'e Support
0 0,98 1,00 0,99 125
1 0,97 0,82 0,89 273
2 0,49 0,85 0,63 54
3 0,67 0,67 0,67 3
K-Nearest Neighbor

Két qua thir nghiém trén mé hinh cho
thay khi sir dung b siéu tham sb voi gia tri
‘n_neightbors’: 5, ‘weights’: ‘distance’ va
‘metric’: ‘manhattan’, mo6 hinh nay dat hi¢u
sudt t6t nhit voi do chinh xdc tot nhét la
97% trén tap dao tao vdi thoi gian thuc
hién 1a 2,9 gidy va do chinh xac trén tép
danh gia l1a 90,1%.

Bing 4. Két qua Classification Report ciia
mo hinh K-Nearest Neighbor

Class Precision Recall Scm-'e Support
0 0,84 0,93 0,88 125
1 0,95 0,90 0,92 273
2 0,88 0,85 0,87 54
3 0,33 0,67 0,44 3

Decision Tree

Két qua thir nghiém trén mo hinh cho thiy
bang cach st dung tdp siéu tham so ‘cri-
terion’: ‘gini’, ‘max_depth’: None,
‘min_samples_split’: 2, ‘min_samples leaf’:
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1, mé hinh nay dat duoc hiéu suat tot nhat véi

Bang 7. Két qua Classification Report ciia

d6 chinh x4c t6t nhat 1a 100% trén tap dao tao mo hinh SVM
voi thoi gian thuc hién 1a 4,62 gidy va do Fl-
chinh xac trén tp danh gid 1a 99,78%. Class Precision Recall o ' = Support
Bing 5. Két qua Classification Report ciia 0 0,99 0,98 0,99 125
moé hinh Decision Tree 1 0.99 098 0.8 273
Class Precision Recall Fl- Support 2 089 0.94 0,92 >4
Score 3 0,67 0,67 0,67 3
0 1,00 1,00 1,00 125
I 1,00 1,00 1,00 273 Recurrent Neural Network
2 1,00 0.98 099 >4 Két qua thir nghiém trén mé hinh cho thay
3 0,75 1,00 0,86 3 bing cach st

Random Forest

Két qua thir nghiém trén mo hinh cho thay
bang cach st dung tap siéu tham sé “cri-
terion’: ‘gini’, ‘max_depth’: None,
‘min_samples_split’: 5, ‘min_samples leaf’:
5va ‘n_estimators’: 20, m6 hinh nay dat duoc
hiéu suét t6t nhat voi do chinh xac tot nhét 1a
100% trén tap dao tao véi thoi gian thuc hién
la 178,71 giay va d¢ chinh xac trén tap danh
gia 12 99,34%.

Bang 6. Két qua Classification Report ciia
moé hinh Random Forest

Class Precision Recall SE;I-‘G Support
0 1,00 0,99 1,00 125
1 1,00 1,00 1,00 273
2 0,96 1,00 0,98 54
3 1,00 0,33 0,50 3
Support Vector Machine

Két qua thir nghiém trén mé hinh cho thay
bang cach st dung tap siéu tham sé ‘C’: 100,
‘degree’: 2, ‘gamma’: ‘scale’ va ‘kernel’:
‘poly’, mo hinh nay dat dugc hiéu suét tot nhat
v6i d6 chinh xac tot nhat 13 99,58% trén tap
dao tao vai thoi gian thuc hi¢n la 53,34 giay va
d6 chinh xac trén tap danh gia la 97,36%.
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dung  ‘epochs’: 100,
‘batch_size’: 4, ‘dropout’: 0,2, ‘optimizer’:
‘Adam’, m6 hinh nay dat dugc hi¢u sut tot
nhit véi d6 chinh xac trén tip danh gia la
90,1% trong thoi gian thuc hién 1a 82,19 gidy.
Bang 8. Két qua Classification Report ciia

mo hinh RNN
Class Precision Recall Sc01-'e Support
0 0,93 0,98 0,96 125
1 0,90 0,97 093 273
2 0,90 0,50 0,64 54
3 0,00 0,00 0,00 3

Céc bién quan trong dugc xac dinh bang
cach s dung feature importances  ctia mo
hinh Random Forest. K&t qua nhu sau:

Bang 9. Bang xép hang cac yéu t6 quan trong

STT Bién Ty 1¢
1 diem_tbtl 77%
2 gioi_tinh 6%
3 noi_sinh 4%
4 thang tn 4%
5 nganh 3,6%
6 tuoi 2,15%
7 tong_tctl 2%
8 loai_tn 1,2%
9 dan_toc 0,05%
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Nhu két qua trinh bay trong Bang 9, bién
diem_tbtl chiém wu thé vuot troi vai 77%,
ddy 1a bién quan trong nhat trong viéc du
doan xép loai tot nghiép. Piéu nay phu hop
Vi thyuc té hoc thuat vi diém trung binh tich
lay la yéu td ¢t 18i trong viéc phén loai bang
tbt nghiép. Cac bién gioi_tinh, noi_sinh, tuoi
chi chiém ty trong nho cho thay két qua tot
nghiép chu yéu dua vao nang luc hoc thuat,
khong chiu anh huong qua 16n tir thong tin cé
nhan. Bién nganh, tong_tctl va thoi diém tdt
nghiép (thang_tn) ciing c6 anh huwong nhat
dinh, c6 thé phan anh sy khac biét vé do kho
hoidc khdi lugng hoc tdp theo nganh hodc
theo dot tét nghiép dung han, tré han. Céc
bién gan nhu khong anh huéng (dan_toc,
loai_tn) voi ty 1€ 1,2% tr6 xudng co thé bi
loai bo khoi mé hinh dé giam nhiéu va ting
hi¢u qua tinh toan.

4. KET LUAN

Nghién ctru nay da ap dung cac ky thuat
hoc may dé du doan xép loai tot nghiép cua
1.817 sinh vién thudc cic nganh dao tao tai
Truong Pai hoc K§ thuat - Cong nghé Can
Tho. Céc thuat toan dugc su dung bao g@)m K-
Nearest Neighbor, Decision Tree, Random
Forest, Logistic Regression, Support Vector
Machine va Recurrent Neural Network véi ty
1¢ chinh x4c dat trén 87%. Dang chu ¥, cac
thuat toan dua trén cay nhu Decision Tree,
Random Forest cho két qua vuot trdi voi ty 1€
chinh xdc cao hon 99%. Trong sb do,
Decision Tree dat hiéu sudt tot nhit voi do
chinh xac 99,78% trong kiém tra xac thuc
chéo (cross-validation) vadi k = 10 va thoi gian
huén luyén nhanh vé6i 4,62 gidy. Nghlen clu
cling dong gdp vao viée du doan xép loai tot
nghi¢p cua sinh vién dua trén cac tiéu chi
quan trong. Ngoai diém trung binh tich luy 1a
bién quan trong nhét, cac thong tin khac ciing
dong vai trd quan trong trong qué trinh du
do4n, bao gdm thong tin ca nhan cua sinh vién
(gidi tinh, noi sinh...) va thong tin lién quan
dén chuong trinh hoc (nganh, tong s6 tin chi
tich luy,...).
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Trong tuong lai, dé cai thién két qua dy
doan va tang cudng do tin céy cua mo hinh,
chung t6i du dinh bo sung sd hwng sinh vién
t6t nghi¢p qua céac nam va tdng so lu’O’ng cac
ddc trung. Co nhiéu yéu t6 anh huong dén két
qua xép loai cua sinh vién, ching han nhu
diéu kién sdng, hoc ding chuyén nganh va
anh huong quan hé tinh cam. Nhimg yéu t6
nay s€ dugc thu thdp va tich hop vao mo hinh
nham tang d0 chinh x4c du doén. Do chinh
xac cua cac mo hinh dugc thuc hién trén 02
tap dir liéu la dao tao va danh gia, do do trong
tuong lai chung t6i s€ chia tap dir licu lam 03
tap 1a dao tao, tAp danh gid, tap kiém tra dé
danh gia két qua toan dién hon.
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PREDICTING STUDENT GRADUATION CLASSIFICATIONS
USING MACHINE LEARNING TECHNIQUES

ABSTRACT

The ability to predict academic performance at the time of graduation is of profound importance to
universities, especially in distinguishing factors affecting graduation ranking will contribute to
improving the efficiency of student graduation ranking. This research uses many machine learning
algorithms including K-nearest neighbor, Decision Tree, Random Forest, Logistic Regression, Support
Vector Machine and Recurrent Neural Network to predict the graduation results of 1,817 full-time
university students at Can Tho University of Technology including engineering and bachelor's programs
from 2022 to 2024. The results showed that the Decision Tree model provided the most reliable
predictions and fast training time. The factors affecting graduation classification included: GPA, age,
major, gender, etc. Based on the experimental results, these factors were ranked to determine their
impact on the graduation classification of students.

Keywords: Graduation classification, graduation outcome prediction, machine learning
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