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Abstract: Predicting student learning outcomes is an important area of research in the field of education.
The purpose of this paper is to propose a learning machine model that can reliably predict students’
learning outcomes. The model is based on a set of attributes related to students such as family, school,
and previous learning outcomes. The experimental results of the paper show that the Random Forest
algorithm is very effective in predicting the learning outcomes of with a Mean Absolute Error (MAE) of
1.13. Besides, attributes such as family size, student age, school and reasons for choosing a school are
important factors affecting the prediction results. The proposed predictive model could help educators
identify students at risk of low academic achievement and take appropriate remedial measures to improve
their academic performance. Furthermore, predicting academic performance also helps students and
parents make the necessary adjustments to improve academic achievement.
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1. Giéi thi¢u

Ngay nay voi sy phat trién manh mé cua tri tué
nhan tao, ing dung cua linh vuc nay, cu thé 1a may
hoc, ngay cang dugc mé rong trong nhiéu linh vuc
khac nhau nhu gido duc, y té, giao thong thong minh.
Trong linh vyc gido duc, du doan két qua hoc tép
cia HS 1a mot trong nhing van dé rat dugc quan
tam nghién ciru ciia cc hoc gia tir trude dén nay. Dy
doan két qua hoc tap cia HS giap GV va nha trudong
¢6 nhirng diéu chinh thich hop nhim phat huy hiéu
qua ning lyc cua HS ciing nhu ¢6 nhitng hd trg phu
hop va dung thoi diém. HS dua trén két qua dyu doan
cling tu danh gia dugc nang lyc cua ban than. Tur do,
HS s& c¢6 nhimg diéu chinh pht hop nhdm phat huy
tbi da nang lyc cua ban than, khic phuc nhirng nhugc
diém dé hoan thanh muc tiéu hoc tap cua minh.

Nghién ctru vé cac yéu td anh huong dén két qua
hoc tap ctua HS cho thiy c6 nhiéu yéu t6 anh hudng
dén thanh tich hoc tap ctia HS. Céc yéu t6 lién quan
dén gia dinh nhu quy mé gia dinh, kiéu gia dinh c6
anh huong 16n dén thanh tich hoc tap ciia HS [1]. Tac
gia bai bao nay cho ring ddy 1a cac thudc tinh quan
trong ddi v6i md hinh dy doan. Ngoai ra, cac yéu to
nhu thai do hoc tép cua HS, phuong phap giang day,
phuong tién hoc tap, moéi truong hoc tap cling anh
huéng dén két qua hoc tap cia HS.

Trong bai bao nay, tic gia d& xuat mot mo hinh
du doan két qua hoc tap ciia HS. Téc gia sir dung cac
thudc tinh nhu yéu té gia dinh, méi truong hoc tap,

tudi HS va mot s6 thudc tinh khac dé hudn luyén mo
hinh dy doan. Thyc nghiém vé tdm quan trong cta
cac thudc tinh dugc st dung cling dugc thuc hién dé
xac dinh cac yéu td quan trong anh huong dén két
qua hoc tap cua HS.

2. Noi dung nghién ciru

2.1. Nghién ciru lién quan

Du doan két qua hoc tép cua HS da la mot chu
dé duoc nghién ctru rong rai trong linh vuc gido duc.
Nhiéu nha nghién ctru da kham pha cac k¥ thuat va
phuong phép khac nhau dé dy doan két qua hoc tap
ciia HS thong qua cic yéu t6 khac nhau. Bai bao
[2] dé xudt mo hinh khai pha dir liéu dé du doan
Kkét qua hoc tép cuda sinh vién tai cac truong dai hoc
& Bulgaria. Két qua nghién ciru cho thidy mé hinh
Random Forest (RF) va mo6 hinh mang than kinh dat
hiéu qua t6t khi du doan két qua hoc tap.

Nghién ciru [3] khai thac cac yéu té lién quan
dén HS nhu nhan khau hoc, dic diém hanh vi va
thuc hién huan luyén c4 mé hinh may hoc co giam
sat khac nhau nhu Suport Vector Machine (SVC),
K-nearest neighbor (KNN), Decision Tree (DT),
Logistic Regression (LR). Dit liéu huin luyén mo
hinh du dodn dugc thu thap trong hai ndm hoc lién
tiép tai Truong Pai hoc Basra, Irad. Két qua thuc
nghiém chi ra ring LR déang tin cdy nhét.

Nghién ctru [4] ung dung cdc m6 hinh may hoc
khéc nhau dé du doan két qua hoc tap cua HS dya
trén tap di liéu thu thap tor hoat dong cua HS trén hé
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thong Moodle. Két qua so sanh hiéu qua ciia bay mo
hinh may hoc khac nhau cho thiy RF dat hiéu qua dy
doan t6t nhat.

2.2. Gidi phdp dé xudt dw dodn két qua hoc tip ciia
hoc sinh dwa trén moé hinh may hoc co giam sat
2.2.1. Co so dir liéu

Trong bai bdo nay, tac gia thu thap dir li¢u tir UCI
Machine Learning Reposity [1]. Dit liéu dugc thu
thap 1a dir liéu vé thanh tich hoc tap ciia HS trung
hoc cua hai truong hoc & B6 Pao Nha. Dit liéu duogc
trich xut tir cac bao cao va bang hoi lién quan dén
két qua hoc tap ctia HS ddi véi hai mon hoc 1a Toan
va Tiéng B6 Pao Nha. Trong bai bo nay, tac gia chi
st dung dir ligu vé& mon Toan. Bo dit liéu bao g6m 33
thudc tinh va 395 mau tin.

2.2.2. M6 hinh may hoc.

Céc md6 hinh may hoc c6 giam sat sau day dugc
st dung dé huén luyén cac mé hinh dy doan két qua
hoc tap ctua HS.

1) K-nearest Neighbors: KNN 1a mdt thuat toan
méy hoc ¢6 giam sat phi tham sé dugc st dung cho
céc bai toan phan loai va hdi quy. Thuét toan nay
thuong dugc goi 1a “lazy learning” bdi vi nd khong
hoc gi tir dir liéu huan luyén ma don gian 1a luu trix
dir liéu hudn luyén nay. Viéc tinh toan dugc thuc hién
khi ¢6 dit liéu moi can du doan. Trong bai bao nay,
két qua dy doan ctia mot mau dir lidu méi 1a gia tri
trung binh ciia cac lang giéng gan nhat.

2) Random Forest: RF 1a mot thuat toan may hoc
két hop str dung cdy quyét dinh dé cai thién do chinh
xac. RF két hop cac két qua tir nhidu cay quyét dinh
dugc dao tao bang cach sir dung cac tap hop con khac
nhau cua dit liéu dio tao. Trong bai bao nay, két qua
du doan ctia mot mau dir liéu méi 1a gia tri trung binh
ctia cac két qua du doan tir cac cay quyét dinh nay.

3) Support Vector Machine: SVM 1a mét trong
nhitng thuat toan may hoc duogc sir dung phd bién.
SVM c¢6 thé duoge su dung cho ca bai toan phan loai
va hoi quy. Thuat toan str dung tap hudn luyén dé tim
ra cac “hyperplanes” phu hop nhat véi cac diém di
liéu.

2.2.3. Banh gia mé hinh

Trong bai bao nay, tac gia su dung céc tiéu chi sau
dé danh gia hiéu qua ctia mo hinh du doan.

1) Mean Squared Error (MSE): bay la mot
phuong phap danh gia mé hinh héi quy duoc su
dung 4t ph6 bién. MSE 1a gia tri trung binh ctia binh
phuong sai s gitra gia tri thuc t& va gia tri du doan.
Gia tri MSE dugc tinh theo cong thiic sau:

Equipment with new general education program, Volume 2, Issue 293 (July 2023)
ISSN 1859 - 0810

1 N
MSE = — A
N 10

i i Jj’f)z
i=

Mién gia gia tri cia MSE 1a [0,+o0]. Gi4 trj cua
MSE cang nho thi m6 hinh cang hiéu qua trong viéc
du doan.

2) Mean Absolute Error (MAE): MAE la phudng
phap danh gia mo hinh hoéi quy dya trén gia tri trung
binh cua gia tri tuyét ddi sai s6 giira gia trj thuc té
va gia tri du doan. Gia tri MAE dugc tinh toan theo
cong thure sau:

1 <N
MAE = —Z ro— vy
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Tuong tuy nhu MSE, gia tri cia MAE thudc mién
gia tri [0,+o0]. Gia tri cua MAE cang nho thi mo6 hinh
hoi quy cang ¢ do chinh xéc cao.

2.3. Két qud va théo ludn

Dé danh hiéu qua ciia cic mo hinh du doan dbi
voi tap dir ligu da thu thép, tap dir liéu duoc chia
thanh hai phan: tip huan luyén 70% va tap dir liéu
dung dé kiém thir va danh gia d6 chinh xac ctia mo
hinh 30%. T4ap hudn luyén 1a tap dir liéu ding dé
huén luyén mé hinh méay hoc hay néi cach khac 1a
may s& hoc tir dit tap dir lidu nay. Tap dir liéu huan
luyén thong thuong co6 kich thudc 16n hon tép hoc.
Sau khi mo6 hinh may hoc da duogc huén luyén, chiing
ta can phai danh gia hiéu qua hay do chinh xac cta
md hinh dé két luan mo hinh may hoc twong tmg véi
mot bai toan cu thé co dang tin cay hay khong. Tap
dir lidu nay dugc goi la tap kiém thir. Tap kiém thir
duoc dua vao mo hinh may hoc sau huén luyén nhu
12 dau vao. Dya vao két qua du doan va gia tri thuc té
ctia cia cac mau dugc kiém thir chiing ta dénh gia do
tin cay, so sanh hiéu qua ctia cac md hinh khac nhau
va tu d6 chon mo hinh thich hgp cho bai toan. Tap
dir lidu kiém thir thuong c6 kich thudc nhé hon tap
dir liéu huan luyén.

Dé cai dit cac md hinh huén luyén duoc dé xuat
trong bai bao nay, tac gia st dung ngoén ngit 1ap trinh
Python. Python la ngon ngir 1ap trinh duoc sir dung
pho bién hién nay dé giai quyét cac bai toan trong
linh vuc tri tué nhan tao va khoa hoc dir liéu. Cac
thuét toan may hoc st dung trong bai bao dugc nhap
tr thu vién Scikit-learn'. Scikit-learn 1a thu vién ma
ngudn mé chia tdp cac md hinh may hoc duge cai
dat bang ngon ngit 1ap trinh Python. Scikit-learn cung
cip cac mo hinh may hoc phén loai, hdi quy va phan
cum phd bién nhu KNN, RF va SVM. Viéc cai dit va
huén luyén cac mé hinh may hoc dé xuét trong bai

1. https://scikit-learn.org

6 Journal homepage: www.tapchithietbigiaoduc.vn



béo, tac gia su dung cong cu Google Colab?. Colab
cho phép lap trinh Python trén trinh duyét web ma
khong doi hoi may tinh co cau hinh cao. Colab cho
phép truy cap mién phi vao GPU (bd xir ly dd hoa)
va dé dang chia s& ma ngudn (code).

Tap dac trung st dung cho mé hinh du doan bao
gbm tat ca 33 thudc tinh cua bo dit liéu. Yéu cau cua
cac md hinh 1a giup du doan diém mén Toan cudi
khoa ciia HS. Piém mén Toan ciia HS c¢6 mién gia
tri tir [0, 20]. Két qua thuc nghiém trén tap kiém thu
dugc trinh bay ¢ bang 2.1. Nhu trinh bay trong bang
bén dudi, két qua du doan cua ca ba méd hinh déu
tuong doi hiéu qua. Pac biét, mé hinh RF cho két qua
vuot troi so voi hai mo hinh con lai véi d6 161 MAE
1a 1.13 va MSE la 3.45. Két qua nay ching minh
rang md hinh may hoc RF rat dang tin cay trong viéc
du bao diém mén Toan cua HS trung hoc trong tip
dit liéu thyc nghiém.

Bang 2.1. Két qua dw dodn ciia cdc mé hinh may hoc

M6 hinh MAE MSE

RF 1.13 3.45
SVM 1.97 10.13
KNN 2.49 11.85

Muic d6 quan trong (su anh huong) cta cac thude
tinh dén viéc du doan diém mén Toan cia HS cling
dugc danh gid dy trén thudt toan RF. Két qua danh
gia duoc thé hién trén hinh 2.1. Hinh 2.1 cho thay
thudc tinh familysize (quy mé gia dinh) c6 muc do
quan trong cao nhat (0.80), tiép theo 1a tudi cia HS
(muc d6 quan trong 1a 0.1). Truong hoc cua HS cua
anh huong dén két qua hoc tap ctia sinh vién. Gia tri
cua muc do quan trong cia thudc tinh nay la 0.02.
Nguyén nhan chon truong hoc nhur nha gan truong
hay do tin cdy cua truong ciing 12 mot yéu té quan
trong anh huong két qua dy doan.
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2. https://colab.research.google.com/
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3. Két luan

Bai bao dé xuat mot mé hinh méay hoc ¢6 giam sat
dé du doan két qua hoc tap ctia HS. M6 hinh dugc
huén luyén duya trén tap cac thudc tinh lién quan dén
HS nhu yéu té gia dinh, truong hoc, két qua hoc tap
trudc d6. Két qua thyc nghiém chimg minh thuat
toan RF rat hiéu qua trong viéc du doan Kkét qua hoc
tap cua HS véi do 16i MAE 1a 1.13 va MSE 1a 3.45.
Céc thudc tinh nhu quy moé gia dinh, do tudi ciia HS,
truong hoc ctia HS va li do chon truong hoc 1a cac
yéu t& quan trong anh huéng két qua du doan. Mb
hinh du doan dé xuat c6 thé gitip cac nha gido duc
xac dinh nhiing HS c6 nguy co dat thanh tich hoc tap
thip va dua ra cac bién phap khac phuc phu hop dé
cai thién két qua hoc tap.
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