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ABSTRACT

Student performance prediction is one of the most concerned issues in the
field of education and training. The prediction of courses results enables
students to select courses appropriately. Moreover, this helps education
managers and lecturers to indicate the students who should be monitored
and supported to complete the courses with good results. Therefore, the
student performance prediction is expected to reduce formal warnings
and expulsions from universities due to students’ poor performance. In
this study, a method was proposed to predict student performance using
deep learning techniques exploring and mining data from universities’
student information system. From collected data, the data was analyzed
and pre-processed before fetching them into a multi-layer perceptron to
do prediction tasks. The obtained results from the proposed model reveal
rather accurate forecasts; hence, the model is expected to apply in
practical cases.

TOM TAT

Dur bdo két qua hoc tdp la mot chii dé dang dege quan tam trong linh vuc
gido duc dao tao. Dy bdo sém két qud hoc tdp cé thé gitip sinh vién lya
chon hoc phan phit hop véi nang hee cé nhan, givip nha quan Iy va giang
vién xdac dinh dwoc nhitng sinh vién can dwoc quan tam hé tro nhiéu hon
dé hoan thanh tot hoc phan, giam tinh trang canh bao hoc vu hodc bugc
théi hoc do két qua hoc tdp kém, tir do tiét kiém dwgc thoi gian chi phi cho
ca sinh vién, gia dinh, nha trwong va xd héi. Bai viét nay dé xudt mot
phiwong phdp dir bdo két qua hoc tdp ciia sinh vién bang ky thudt hoc sdu
nham khai thac co s¢ div liéu trong hé thong quan 1y sinh vién tai cac
truong dai hoc. Dit liéu sau khi thu thdp dwoc phan tich, tién xir Iy dir liéu,
thiét ké va hudn luyén mang no-ron da tang. Két qua thwc nghiém cho
thdy mé hinh dé xudt cho ket qud dy doan kha chinh xac va hoan toan kha
thi dé dp dung vao thuec té.

Trich dan: Luu Hoai Sang, Tran Thanh Dién, Nguyén Thanh Hai va Nguyén Thai Nghe, 2020. Dy bio két
qua hoc tap bang k¥ thuat hoc sau véi mang no-ron da tang. Tap chi Khoa hoc Truong Pai hoc Can

Tho. 56(3A): 20-28.
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1 GIOI THIEU

Thoi gian gan day, tinh trang sinh vién & cac
vién, truong bi canh bao hoc vu hodc budc thoi hoc
dang c6 chiéu huéng gia ting. Ching han, tai
Truong Pai hoc Can Tho, néu nhu hoc ky 1 nam hoc
2018-2019, sb sinh vién bi canh bao hoc vu mot hoc
ky 1a 886 va hai hoc ky 1a 125 thi con sb nay trong
hoc ky 1 nam hoc 2019-2020 lan luot 14 986 va 196
(Pai hoc Can Tho, 2020). Mot trong nhimg nguyén
nhan chinh dan dén két qua hoc tap khong tot cua
sinh vién 13 do chua liya chon diing nhitng hoc phan
phut hop véi kha nang cia minh. Piéu nay dan dén
viéc sinh vién phai hoc kéo dai thoi gian hoc tép so
v6i ké hoach ban déu, lang phi thoi gian, tién cua
khong chi cua gia dinh ma ca nha truong va xa hoi.
Vi vay, du bao Kkét qua hoc tép cua sinh vién 1a mét
chu dé nghién ctru quan trong trong khai thac dir liéu
gio duc dugc nhidu nha nghién ctru quan tim (Guo
et al., 2015, Tanuar et al., 2018, Altabrawee et al.,
2019).

Theo Thai-Nghe et al. (2011), du bao két qua
hoc tap cua sinh vién la cong viéc quan trong trong
khai thac dir liéu gido duc; kién thuc cta sinh vién
¢6 thé dugc cai thién va tich Iy theo thoi gian. Tur
¥ tuong ndy, mot cach tiép can sir dung ky thuét
phan rd ma trén c6 anh huong boi yéu to thoi gian
(tensor factorization - TF) di dé xuat dé du bao két
qua hoc tap cia sinh vién. V4i phuong phap nay,
nhom tac gia ¢ thé c4 nhan hoa du bao cho timg
sinh vién cu thé. Két qué thyc nghiém trén hai tap
dir liéu 16 cho thay viéc két hop cac ky thuat du bao
vao qua trinh phan rd ma tran 1a mot cach tiép can
hiéu qua va day hira hen.

Viéce st dung thu vién ma nguén m& phuc vu cho
cong viéc du bao ciing dugc sir dung nhiéu trong
thoi gian gan day. Huynh-Ly and Thai-Nghe (2013)
d3 xay dung hé théng du bao két qua hoc tap cua
sinh vién sir dung thu vién hé théng goi yma ngudn
mo MyMediaLite. Voi co s dit ligu diém thu thap
dugc tir hé théng quan 1y két qua hoc tdp, nhom tac
gia da dé xuét sir dung k¥ thuat k¥ thuat phan rd ma
tran thién vi (biased matrix factorization-BMF) dé
dy doan két qua hoc tap cua sinh vién, tir d6 lam co
s& gitip sinh vién lya chon hoc phan phii hop hon.

Kha ning két hop giita cac phuong phap du bao
cling dugc cac nha nghién ciru tin dyng. Hai et al.
(2015) da xay dung mé hinh du bao két qua hoc tap
ctia hoc sinh dua trén sy két hop phuong phap gan
dung Taylor v6i cic mo hinh xam (grey models) dé
6 thé dat duoc cac gia tri du bao t6i wu nhat b'fmg
cach tinh gan dung nhiéu Idn nham cai thién do
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chinh xac ciia dy bao. Két qua nghién ctru gitip cho
giao vién va nha quan 1y giao duc c6 giai phap phu
hop nham cai thién két qua hoc tap cia sinh vién co
qué trinh hoc tap khong 6n dinh. Igbal et al. (2017)
st dung cac ky thudt loc cong tac (collaborative
filtering - CF), phan ra ma tran (matrix factorization
- MF) va k¥ thuét restricted boltzmann machines
(RBM) dé phén tich mot cach c6 hé thong dir liéu
duoc thu thap tr mét truong dai hoc. Két qua cho
thiy, ky thuat RBM du bao két qua hoc tap cua sinh
vién t6t hon so véi cac ki thuét con lai.

Thuc té, cac giai thuat loc cong tac dugc sir dung
phd bién trong cac hé thong goi ¥ do tinh don gian
va hiéu qua. Tuy nhién, do thua thét cta dit ligu lam
han ché tinh hiéu qua ciia cac giai thuat nay va rat
kho dé cai thién hon nira két qua goi y. Do do, cac
mo hinh két hop cac thuat toan goi ¥ loc cong tac
v6i cong nghé hoc sau dwoc quan tdm nhiéu hon.
Zhang et al. (2018) dé xuat mo hinh dua trén md
hinh héi quy da thirc bac 2 (quadratic polynomial
regression model) thu dugc cac dac ta tiém 4n (latent
features) chinh xac hon bang cach cai thién giai
thuat phan rd ma tran truyén thong. Sau do, cac dic
ta tiém 4n lam di liéu dau vao (input) cia md hinh
hoc séu (deep neural network model). Thyc nghiém
trén 3 tap dir liéu cho thiy mé hinh dé xuét cai thién
hiéu qua goi y rét tt so voi cac mo hinh goi y truyén
thong.

Mot s6 tiép can khac két hop mo hinh loc cong
tac v&i hoc séu cling duge Fu et al. (2019) dé xuét.
Véi cach tiép can nay, trong giai doan du bao, mot
mang no-ron truyen thang (feed-forward neural
networks) ding dé mo phong su ‘tuong tac gitra user
va item, trong d6 cac vec-to biéu dién & giai doan
tién xtr 1y dugc sir dung lam dau vao cta mang than
kinh. Céc thyc nghiém dya trén hai b dit li€u
MovieLens 1M va MovieLens 10M duoc thuc hién
dé kiém chung tinh hiéu qua cta phuong phap nay
va cho két qua rit kha quan.

Bai viét nay dé xuat st dung ky thuat hoc sau véi
mang no-ron truyén thang da tang (multi layer
perceptron - MLP) dé xay dung mo hinh du doan két
qua hoc tap cua sinh vién d6i v6i cac hoc phan méi
dua trén két qua cua cac hoc phﬁn trude do da hoc.
Ngoai ra, dé cai thién két qua du doan, chung toi
cling xem xét mot s6 théng tin khac nhu diém tuyén
sinh, nganh hoc, giang vién,. .. dé dua vao mé hinh
dé xuét.

2 MANG NO-RON PA TANG

Md hinh mang no-ron thuong dugc stir dyng rong
rdi, nhat 1a mé hinh MLP. M6t mang MLP tong quat
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1a mang c6 n tang (n = 2), trong d6 bao gdm mot
tang dau vao, mot tang ddu ra va mot hodc nhiéu
tang 4n duoc minh hoa nhu Hinh 1.

Kién trac cia mot mang MLP tong quat co thé
mo ta nhu sau:

— PAu vao la cac vector (X1, X2, ..., Xp) trong
khong gian p chiéu, dau ra la cac vector (y1, Y2, ...,
yq) trong khong gian g chiéu. Pbi voi cac bai toan
phan loai, p chinh 14 kich thudc ctia mau déu vao, q
chinh 1a s6 16p can phan loai. Xét vi du trong bai
toan nhan dang chi sb: voi mdi mau ta luu toa do
(x,y) cua 8 diém trén chit sé d6, nhiém vu cua mang
12 phan loai cac mau nay vao mot trong 10 16p tuong
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g v&i 10 chits6 0, 1, ..., 9. Khi d6 p 1a kich thuée
mAau va bang 8 x 2 = 16; q 1a s 16p va bang 10.

— Madi no-ron thudc ting sau lién két véi tit ca
cac no-ron thudc ting lién trudc nd. Pau ra ciia no-
ron tang trudce 1a dau vao ciia no-ron thudc ting lién
sau no.

— Mang MLP hoat ddng nhu sau: tai t?mg vao,
céc no-ron nhén tin hiéu vao xi 1y (tinh téng trong
s, guri t61 ham kich hoat) rdi cho ra két qua (1a két
qué cia ham kich hoat); két qua nay s& duoc truyén
téi cac no-ron thudc tﬁng 4n thtr nhat; cac no-ron tai
day tiép nhan nhu 14 tin hiéu du vao, xir ly va gtii
két qua dén tang an thir 2;...; qua trinh tiép tuc cho
dén khi cac no-ron thugc tang ra cho két qua.

Input Layer € R* Hidden Layer € R

Hidden Layer € R®

OQutput Layer € B

Hinh 1: Minh hga m§t mang MLP gém 2 ting 4n va 2 ting dau vao va dau ra

3 XAY DUNG MO HINH DU BAO KET
QUA HQC TAP

Luoc db chung cho giai phap d& xuat dugc trinh
bay trong Hinh 2. Tt viéc thu thap dugc cta Hé

thong quén 1y sinh vién, dit liéu tién hanh tién xt 1y,
huin luyén mang MLP va danh gia ket qua. Cac
budc thyc hién s& duoc trinh bay chi tiét trong phan

Bién ddi dif liéu hudn luyén

BS di ligu
huén luyén

Tign xir Iy dir ligu
CSDL Hé théng B4 da lidu
tich hop chudn hod

Chia tap dif liéu hugn luyén

Chia tép dif liéu kiém tra

BS di liéu
kiém tra

Bi€n ddi dit liu kiém tra

B4 dir liéu
huan luyén
bign déi

tiép theo.
Hu&n luyén
mang (MLP}

Kiém tra
mé hinh
B4 18
ctia mé hinh

B4 dit lidu
kiém tra
bién dai

Hinh 2: Lwgc dd chung cia giai phap dé xuit
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3.1 Thu thép va tién xir Iy dir ligu

Pé kiém chimg mo hinh dé xué:[, nghién clru sur
dung dit li¢u thu thap tu két qua diém mon hoc cia
sinh vién h¢ dao tao chinh quy cua Trudng Dai hoc
Can Tho, tuy nhién mo hinh nay hoan toan co the st
Bang 1: Dir liéu khio sat phan bé theo khoa
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dung cho cac don vi dao tao khac. Dir li¢u thu thap
bt dau tr ndm hoc 2007-2008 dén nam hoc 2018-
2019 véi sb lugng mau dugc khao sat 1a 3.828.879
trén két qua 4.699 mon hoc cua 83.993 sinh vién
thudc 16 don vi véi s6 lugng chi tiét nhu Bang 1.

A S6 luwgng So So

Stt Tén khoa miu Sinh vién Mén hoc
1 Kinhté 689.930 15.997 3.754
2 Congnghé 633.545 14.138 1.877
3 Noéng nghiép 473.736 9.744 2.094
4 Supham 371.284 6.867 2.006
5 Cong nghé Thong tin va Truyén thong 219.808 6.000 1.509
6  Phat trién Nong thon 204.033 4.943 756
7 Luat 209.293 3.986 2.905
8 Mai trudng va Tai nguyén thién nhién 209.346 4.244 1.101
9 Ngoai ngit 182.441 3.860 2.654
10  Thuy san 159.135 3.776 899
11 Khoa hoc X4 hoi va Nhan van 143.960 3.299 1.079
12 Khoa hoc Ty nhién 121.489 2.736 884
13 Vién NC&PT Cong nghé Sinh hoc 76.631 1.524 797
14 Khoa hoc Chinh tri 63.502 1.381 306
15 Vién Nghién ctru phat trién DPBSCL 38.001 806 231
16 B06 mon Gido duc thé chit 32.745 692 282

Tong cong 3.828.879 83.993

Trong thyc té, cac hé thong quan 1y két qua hoc
tap cua sinh vién c6 rat nhidu thudc tinh nhu trinh
bay mét phan trong Hinh 3. Dya trén cac nghién ciru
truée diy (Nguyen Thai et al., 2007) va tién thuc
nghiém, nghién ctru nay chi giir lai mot s6 thudc tinh
(diém trung binh, nganh hoc, gidi tinh, diém tuyén
sinh dau vao, hg khau) va bd sung mot s6 thudc tinh
quan trong anh huong dén du doan két qua hoc tap,
chi tiét cac bude tién xir 1y duge mo ta dudi day.

— Budc 1: Loai bo cac thudc tinh dit li¢u khong
lién quan nhu hoc tén sinh vién, tén mon hoc, tén
giang vién, lich hoc, ngay vao doan/dang...

— Budc 2: Thuc hién loai bo dit liéu nhidu va
tién xir Iy d6i v6i phan diém cta sinh vién: trong d6
¢6 cac dir liéu nhu diém mién (-2), diém chua hoan
tat hoc phan (-1), diém rat hoc phan (-5), nhing
truong hop sinh vién dang ky nhung khong tham gia
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hoc tap (null), nhiing sinh vién khong c6 diém tuyén
sinh dau vao (18% dir liéu nhiéu trén tap dir lidu
khao sat). Trong truong hgp dit liéu mon hoc 1a &
hoc ky dau thi gan gia tri 0 cho diém trung binh hoc
ky, diém trung binh tich lily, tong diém tich liiy, tong
s0 tin chi tich liy cua hoc ky trudc.

— Budc 3: X Iy nhitng thudc tinh khong du
thong tin: Vi dy, da sb céac hoc phén thuc hanh cac
khoa ty phan cong ngudi giang day va khong nhap
dé Iuu trir trén phan mém nén nhimg truong hop
khong c6 nguoi giang day cho moén do thi ID cua
ngudi day sé gan 13 0.

— Budc 4: Xir Iy dir liéu dang chudi: Dir liéu da
phan 12 kiéu chudi nén ching ti thyc hién “sé hoa”
dir liéu. Vi du m sinh vién dugc nhap ban dau theo
kiéu chudi, chiing t6i chuyén sang thanh ID kiéu sb.



Tap chi Khoa hoc Triong Pai hoc Can Tho Tdp 56, S6 3A (2020): 20-28

DM KHOA DM_KHOILOP DM_NGANH
- PE |f mang | VARCHAR
PK[fmakn  |VARCHAR |4— (e PK[1 maknoi |VARCHAR sy P |-
fienkn | VARCHAR {tenkhol | VARCHAR I D Dol ek
FK | loaidonvi | VARCHAR { khoahoc | VARCHAR &
FK |fmang  |VARCHAR

FK [ T_makh VARCHAR
DM_TINH FK [1_mahedt |VARCHAR DM_LOP

f_tenlop | VARCHAR
f_khoilop | VARCHAR
f_ghichu | VARCHAR

f_matp | VARCHAR
f_tentp | VARCHAR

H HOSO_SINHVIEN fsiso NUMERIC
PK | T_masv vaRcHAR PO—H -
f“holot VARCHAR
DIEM_TONGHOP f ten VARCHAR
f_ngaysinh | VARCHAR
PK | f_masv VARCHAR f_gioitinh | VARCHAR |,
PK |namhoc  |NUMERIC BXO—————H  |fdiemts1 |vaRcHAR [
PK | _hocky NUMERIC f diemts2 | VARCHAR
f_dtbtis NUMERIC fdiemts3 | VARCHAR
f_dtbs NUMERIC FK | mat VARCHAR
_ttbtl NUMERIC FK f_temgp VARCHAR NHATKY_DIEM
ftechiadtbtl | NUMERIC - PK |id NUMERIC
FK | f_masv VARCHAR

FK | f_mamh VARCHAR

fmanh  |VARCHAR
DIEM_NHHK DM_MONHOC i noay DATETIME
FK [fmanv  |VARCHAR
Pk [f mamh | vaRcHAR HHO<{FK [T
PK|fmasv  |VARCHAR Froomh | vaARCHAR _diemnhap |VARCHAR
PK|fmamh |VARCHAR _tenm -
PK|manh | VARCHAR PrO——————H g [Hind | NOMERIC
fdemd | NUMERIC _maboman
fdieml0 | NUMERIC -
fdiemchu | VARCHAR
DM_LOPHOCPHAN DM_NHANVIEN
PK [1_mamh [VARCHAR PK[_manv |VARCHAR
PK [ manh |VARCHAR fTholot | VARCHAR
HH £ | Cmanv | vaRCHAR PO H |ften |vaRCHAR
FK | mabm |VARCHAR

Hinh 3: Mé hinh quan h¢ thuc thé (entity relationship diagram - ERD) trich ra tir h¢ théng quin Iy
ket qua hoc tap
3.2 Xay dung mé hinh du doan diing mang hop, mang MLP dugc xay dung nhu mo ta trong
MLP Hinh 4.
Sau khi tién xir 1y va lya chon cac thudce tinh phu

Hidden layer (1) Hidden layer (2) Hidden layer (3) Hidden layer (4)
M) M)

Input layer Hidden layer (5)

Output (1 node)

— — —— — — —
K

LY p

Hinh 4: Kién triic mang MLP dwoc dé xuét trong dw doan két qua hoc tap
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Dit liéu dau vao cho mang no-ron dugc dé
xuat l1a gom 18 thudc tinh voi mo ta chi tiét trong
Béang 2.

Béng 2: M ta thudc tinh dit liéu diu vao

Stt Thudc tinh Mo ta

1 idsv ID sinh vién

2 f_gioitinh Gidi tinh

3 f matp Ho khéu tinh/thanh phd

4 f _diemtsl Diém tuyén sinh mén 1

5 f _diemts2 Diém tuyén sinh mén 2

6 f_diemts3 Diém tuyén sinh mon 3

7 idng Nganh hoc

8 idkhoa ID Khoa

9 f khoahoc Khoa hoc

10 f_hocky Hoc ky

biém trung binh tich liy
11 f _dtbtl p én hoc ky truge
Tong diém trung binh tich

12 1_tatotl Iy dén hoc k¥ trudc

13 f techiatl Tong §6 tir} chi tich liy dén

- hoc ky trudc
14 f dibs Dié’m trung binh cta hoc ky
- trude

15 idnv ID Giang vién

16 idmh Moén hoc

17 f_tinchi S tin chi mén hoc

18 f ngay Thoi gian nhap diém

Déu ra clia m6 hinh la diém mén hoc cia sinh
vién theo thang diém 4, vdi cach tinh cu thé nhu
Béng 3.

Bing 3: M ta dir liéu diu ra

Stt Diém chit  Diém s (thang di¢m 4)
1 A 4,0

2 B+ 3,5

3 B 3,0

4 C+ 2,5

5 C 2,0

6 D+ 15

7 D 1,0

8 F 0,0

Kién trac chi tiét ciia mang MLP gdm 6 tang.
Tang dau tién 1a tng input c¢6 18 node (la cac thude
tinh trong dir li€u xem xét), sir dung ham kich hoat
1a ReLU (rectified linear unit). Tf?mg 4n thir nhét c6
256 node, sir dung ham kich hoat 1a ReLU; tang 4n
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thr 2 va 3 ¢6 256 node, st dung ham kich hoat 1a
Sigmoid; ting an thir 4 c6 256 node, sir dung ham
kich hoat 1a ReLU; tﬁng an tha 5 ¢6 8 node, sir dung
ham kich hoat 1a ReLU; tang thir 6 1a tang output c6
1 node, sir dung ham kich hoat 1a linear do gia tri
dau ra tr 0 dén 4. Ngoai ra, dé tranh van dé
overfitting khi huan luyén dit liéu, chiing t6i sir dung
ky thuat dropout voi ty 1€ 0,015 (Srivastava et al.
2014). Mang no-ron von ¢6 sb luong tham so 16n,
viéc thuc hién dropout s& gidm ngau nhién $6 luong
no-ron trong qué trinh huan luyén co thé kéo theo
giam duoc van dé overfitting. V6i mang nhu hién
nay khong qua 16n nén chung t6i d& xuat dung ty 18
dropout 14 0,015 nghia 14 chi khoang 1,15% sb
lugng no-ron s& bi bé ra ngau nhién trong qua trinh
huén luyén dé giam céc tham s6 hoc qua d6 hy vong
giam dugc van dé overfitting. Bén canh k¥ thuat
dropout, chung t6i sir dung mot ky thuat khac vira
dé han ché van d¢ overfitting vira rit ngan thoi gian
huén luyén mang 13 k¥ thuat Early Stopping véi gi4
tri epoch xem xét 1a 5. Trong truong hop 5 epoch
lién tuc d6 16i khong giam chiing ta s& dimg viéc
huin luyén. Néu overfitting khong xay ra, qua trinh
huén luyén s& chay t6i da 500 epoch. Batch_size
kich thudc 1a 256.

4 PANH GIA KET QUA
4.1 Dir ligu huin luyén va kiém tra

Dir liéu thu thap dugc chia thanh hai tap dir liéu
huén luyén (train) va kiém tra (test) theo trinh ty thoi
gian. Dit liéu diém giai doan dau dung lam tap train,
giai doan sau dung lam tap test. Cu thé, tap train bao
gdm 3.637.657 mau tin (trong img mdi mau tin 1a
Kkét qua cua mdt sinh vién cho mdt mon hoc nao do)
tr hoc ky 1 nam hoc 2007-2008 dén hoc ky 1 nam
hoc 2018-2019, chiém 95% va tap test gdm 191.222
mau tin duoc thu thap & hoc ky 2 nam hoc 2018-
2019, chiém 5%. Muc dich viéc chia dit liéu nhu trén
1a dé bam theo thuc té: dua trén cidc mon ma sinh
vién da hoc dé du doan cho cac mén trong hoc ky
tiép theo. Chi tiét phan phéi dit liéu theo thang diém
tir 0 dén 4 dugc trinh bay trong Hinh 5 va Hinh 6.
Két qua cho thiy dit lidu chil yéu tap trung & phan
diém trén 3.0, nhitng phan dit liéu cac diém khac it
hon. Ty 1& thanh phan diém ¢ 2 phan dit liéu huén
luyén va dir lidu dé kiém tra chat lugng mo hinh 1a
kha twong dong.
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Tap dir liéu huin luyén
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2
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Hinh 5: Phén phéi dir liéu caa tap huin luyén

Tap dit lidu kiém tra
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Hinh 6: Phan phéi dir li¢u cia tap kiém tra

4.2 Céac dd do dung dé danh gia

D¢ danh gia m6 hinh, nghién ciru nay sir dung
hai d¢ do pho bien la RMSE (root mean square
error) va MAE (mean absolute error).

Trong d6, Y; 1a gia tri du doan mau thiri va Y; 1a
gia tri thyc té cia mau thir i, n 1a s0 mau dung dé
danh gia.

4.3 Cac Baseline va phwong phap ding dé
so sanh

Céc baseline da duoc str dung dé so sanh két qua
la User Average (du doan dya trén két qua trung
binh cta tirng sinh vién), [tem Average (du doan dua
trén két qua trung binh ciia tirmg mon hoc). Ngoai ra,
chung t6i cling so sanh véi cac phuong phap khac
duoc st dung kha thanh cong trudc day trong du
doan két qua hoc tap 1a Collaborative Filtering nhur
Item-kNN; chi tiét vé cac phuong phap nay duoc md
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ta trong bai (Thai-Nghe and Schmidt-Thieme, 2015;
Khanal et al., 2019) va k¥ thuét ndi troi (state-of-
the-art) trong linh vyc Hé thong goi v 1a Matrix
Factorization (Koren et al., 2009) da duogc st dung
kha thanh cong trong du doan Kkét qua hoc tap.

4.4 Két qua thuc nghiém

Pé tranh tinh ngiu nhién cta giai thuat, mdi
phuong phap dwoc thyc hién 10 1an va tinh két qua
trung binh d6 16i trén 10 lan chay (chi tiét duoc mod
ta trong Hinh 7 va Hinh 8). Két qua cho thdy mo
hinh dé xuit da cai thién dwoc d 16i so voi cac
phuong phép truée day sir dung trong du doan két
qua hoc tap. Két qua ciia md hinh MLP cho két qua
t6t nhét ¢ ca 2 do do, trong d6 voi do do MAE, mo

Tdp 56, Sé 3A (2020): 20-28

hinh nay cho két qua vuot trdi so véi nhitng phuong
phap con lai. M6 hinh dwa vao diém trung binh cta
sinh vién cho két qua kém nhét, trong khi mé hinh
ItemKNN c6 két qua gan tuong dwong véi md hinh
dé xuat, trong khi két qua ctia mo hinh Matrix
Factorization dtng & vi tri “trung binh” trong tat ca
cac phuong phap dugc khao sat.

Két qua cho thiy, viéc du doan két qua hoc tap
nhiam x4c dinh va phat hién sém cac dbi tuong sinh
vién yéu kém can dugc hd trg, tranh viée canh bao
hoc vu va budc thoi hoc. Ngoai ra, du doan Kkét qua
hoc tép cling nhdm xéc dinh duoc cac sinh vién gioi
lam nong ¢t dé bdi dudng dao tao, tir d6 giup ich
rat nhiéu cho ban than sinh vién, gia dinh va xa hoi.

RMSE

MLP N 0.7882

ItemKNN [ 0.7891

&
=
2 MatrixFactorization [ 0.8067
[=]
=
- ItemAverage [N 0.3478
UserAverage [N 0028
0.75 0.85 0.9 0.95
Do 16i
Hinh 7: P$ 16i RMSE giita cac phwong phap
MAE
MLP [ 05708
a. ItemKNN [ 0.6001
2
ED MatrixFactorization _ 0.6049
=]
T
A ItemAveragze [ NIEIGNGNGEGEE 0.6254

UserAverage |, 0.7 368

0.55

0.65 0.7 0.75

Do 16i

Hinh 8: P$ 16i MAE giira cac phwong phap
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5 KET LUAN VA HUONG PHAT TRIEN

Bai viét nay dé xuat mot phuong phéap du bao két
qua hoc tap cua sinh vién bang k¥ thuat hoc siu
nhim khai thac co s¢ dit liéu trong hé thong quan 1y
sinh vién tai cac treong dai hoc. Sau khi thu thap dir
lidu, ching t6i tién hanh phan tich Iya chon cac
thugc tinh phu hop, tién xir 1y dir liéu, thiét ké va
huan luyén mang MLP. Két qua thuc nghiém cho
thiy mo hinh dé xuét cho két qua du doan khé chinh
xé4c va hoan toan kha thi dé ap dung vao thuc té.

Mb hinh nay c6 thé tiép tuc cai tién bang cach bd
sung cac thudc tinh ddu vao nhu diém kiém tra chét
lvong Anh van dau vao, diém rén luyén trong qua
trinh hoc tdp tai truong,... va hiéu chinh moé hinh
nham cai tién hon nira két qua dy doan. Mot sb so
sanh thém vai nhitng ky thuat tién tién khac ciling
can duoc thyc hién dé so sanh véi phuong phap dé
xudt trong cac nghién ciru tuong lai.

LOI CAM ON

Pé tai nay duoc tai trg boi Du an Nang cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tir Chinh phu Nhat Ban.
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